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Abstract 

The objective of this study was to identify the reasons that people do and do not watch 
non- fiction paranormal television programs. The study consisted of a survey on participants' 
personal paranormal beliefs and experiences, experiences with nonfiction paranormal television 
programs, their specific experiences with the program “A Haunting”, and their general television 
habits and desires, also collecting their demographic information. The intent was a small scale 
initial study in the greater pursuit of discovering audience uses and gratifications of non-fiction 
paranormal television programs for the purpose of better developing future programs and 
program marketing to better reach and appeal to potential viewers. 

The survey was conducted with 31 participants, all students of Robert Morris University in 
one of two sections of the Intercultural Communications course. The participants were primarily 
white, male, and in their second year of college. 

The survey was separated into several sections: demographic data, paranormal belief, 
paranormal television viewing habits, rating of reasons for watching “A Haunting,” selection of 
reasons for not watching “A Haunting,” selection of elements that would increase their interest in 
“A Haunting,” and uses and gratification of general television viewing. 

Within the section on paranormal television viewership, “A Haunting,” showed the most 
viewers, with 8 confirming they have watched it. “Ghost Adventures” and “Ghost Hunters” scored 
second with 6 each. In the section on reasons for watching the program, only 6 participants gave 
viable responses, with 20 giving no response, 3 more giving a uniform response of 1 for each 
reason, and 2 more who identified as having not watched the program. Among the viable 
responses, the mean ratings of each reason were examined and interest in the paranormal, finding 
the program thrilling, and finding it suspenseful were the highest rated reasons, with convenience 
rated lowest. Focusing on the responses of the 2 identified fans of the show, interest in learning 
about the specific incidents covered scored highest, along with interest in the paranormal and 
finding it thrilling. 

The most considerable data were the ratings indicating viewing the program as 
inconvenient and the results in the investigation program section and changes to be made section 
indicating an interest in seeing original evidence and investigation. 

This could represent an aspect suitable for further research to determine if greater 
viewership could be achieved through changes such as change in air time or channel or making 
the show available on demand through services like Hulu, Netflix, or Amazon, or on their own 
website, where there are already clips available. 

Asked whether they watch investigation-based paranormal programs, either instead of or 
in addition to “A Haunting,” 9 respondents answered yes. Among those 9, 1 preferred 
representational programs like “A Haunting”, 5 preferred investigations, and 3 liked/disliked 
them equally. All 5 who preferred investigations explained why in the related open-ended 
question, as did 4 who don't watch investigation programs but still prefer them. The given 
reasons for preferring investigations were a mixture of preferring to see the haunting first hand 
instead of reenacted, investigation shows being  more focused on discovering evidence to 
contribute to the overall knowledge of the paranormal,  finding the investigations more exciting 
and action-based, and enjoying paranormal investigation-based shows in a similar way to crime 
investigation shows. 

Examining the responses to the section on what elements of the show could be changed to 
improve it, the most commonly chosen element was inclusion of original evidence, with 11 
respondents total choosing it. Overall, respondents who have watched the show chose few 
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elements to be changed. 1 chose reenactments, 1 chose visual elements of reenactments and also 
narration, and 3 chose evidence, while the other 3 chose nothing. In the related open-ended 
question, 3 people who have watched the show suggested: better stories and making things seem 
more realistic, obtaining real facts through the scientific process, and being more realistic and 
letting the stories tell themselves. In the open-ended responses of 6 people who have not watched 
the show, 4 wanted real evidence with perceptible scientific rigor, while the other 2 suggested 
“better reenactments,” and “story is key.” 

Based on the high percentage of responses expressing interest in original evidence and 
changes to reenactments, it may be beneficial to consider incorporating more direct evidence and 
original footage. “A Haunting” is distinct from others in the paranormal genre – specifically 
investigation-based programs - because of its interview and reenactment base, and as such, those 
elements should not be eliminated without significant reason. But, if further research shows a 
great prevalence for desire for original or direct footage of the haunting or location, it may 
represent considerable reason to dedicate time to those elements as well. 

It would be beneficial to conduct further research with a larger group, even conducting 
screenings and focus groups, both to benefit the further development of “A Haunting” and to 
guide research into the audiences of nonfiction paranormal programs in general. 

Intro 
This study's purpose is to identify the reasons that people do and do not watch non-

fiction paranormal television programs. To that end, a case study of the program “A Haunting” 
is being conducted through a brief survey given in Julianne Michalenko's Intercultural 
Communications classes (one Honors, one general) on participants' personal paranormal beliefs 
and experiences, experiences with nonfiction paranormal television programs, their specific 
experiences with the program “A Haunting”, and their general television habits and desires, also 
collecting their demographic information. The intent is a small scale initial study in the greater 
pursuit of discovering audience uses and gratifications of non-fiction paranormal television 
programs for the purpose of better developing future programs and program marketing to better 
reach and appeal to potential viewers. This is a question that has not been formally researched 
previously, and the hope is that this initial study, focused on the docudrama style program “A 
Haunting” and a college educated audience focused in the 19-25 year age group, will assist in 
the development of future research gathering more statistically significant data on this type of 
program as well as examining other styles of non-fiction paranormal television programs and 
focusing on other audience groups. 

“A Haunting” is a nonfiction paranormal television program comprised of interviews 
with professionals and haunting victims along with reenactments based on victims' accounts, 
focusing on a specific case each episode. It originally aired from October 28, 2005 to 
November 9, 2007 on the Discovery Channel, for four seasons of 39 episodes in total, and then 
was revived by a new production group and began airing on Destination America in October 
2012, where it continues to air. 

Literature Review 
This research discusses three main areas of literature that are relevant to this study: the 

history of paranormal belief and exhibition, the non-fiction television genres of documentary, 
docudrama, and reality television. 



5 

History of Paranormal Belief 
Paranormal belief is defined by Glenn G. Sparks and Will Miller as, "belief in one or more 

extraordinary phenomena that defy explanation according to current scientific understanding of 
natural law." (Sparks & Miller, 2001) Not only ghosts, extrasensory perception, demonic 
possession, and other commonly discussed forms are paranormal belief, but also religion, belief 
in karmic justice, and basic superstitions in everyday life. That said, the persistence of those 
grander beliefs among the population is not uncommon. A 1991 Gallup poll found that nearly 
50% of respondents reported a belief in extrasensory perception and nearly 30% reported a belief 
in haunted houses. (Gallup & Newport, 1991) Similarly, a 1994 study by Sparks, Hansen, and 
Shah measured the paranormal beliefs of students at Purdue University and found that 
extrasensory perception was believed by 44% of respondents, palm reading was believed by 
40%, psychic predictions by 37%, and, most pertinent to this study, 70% of respondents reported 
belief in the existence of ghosts, which is the focus of the programs this paper will examine. 
(Sparks, Hansen & Shah, 1994) 

Paranormal exhibition has existed throughout history on varying levels, in varying 
forms, ranging from oral storytelling and written tales, to live performances and film. On the 
oral and written forms: One of the first recorded account of a haunting was a letter written by 
Pliny the Younger in A.D. 62. (Lecouteux, 2012) He described the haunting of a villa in 
Athens. People would hear the rattling of chains and see visions of a sallow old man with a 
long beard and chains hanging from his ankles and wrists. The philosopher Athenodorus 
stayed in the villa one night and was lead into the courtyard by the spirit, at which point the 
apparition disappeared. Athenodorus marked the spot and had it dug up the next day, They 
found human remains and prison chains, as seen on the apparition. At public expense, the body 
was given a proper burial and, as the tale says, the haunting of the villa ceased. (Caecilius ) 
The first recorded Poltergeist haunting – also one of the first accounts of common folk 
harassed by spirits and including seeking the help of the clergy – was in 856 A.D. in Germany, 
in a farmhouse located on the banks of the River Rhine. (Baker, 2007) The family was 
assaulted by thrown stones and the spirit was also blamed for setting fires and banging on the 
walls of the home. Members of the clergy, armed with holy relics, came to the home but it is 
said they were scared away and pelted with stones as the homeowners were. Ghosts also found 
their way into popular entertainment; for example, ghosts were included in numerous 
Shakespearean plays and other fictional representations in performance, oral stories, and 
written tales. 

From stories, the exhibition of the paranormal moved on to a belief movement and another 
kind of performance. Spiritualism emerged, along with the exhibition of seance manifestations. 
Spiritualism is described psychologically by Joseph Good as “a Victorian attempt to address the 
existential dilemma of continuing to live in a world where joy is fleeting and the journey of life 
has but a single inexorable terminus.” (Good, 2012) Faced with a growing awareness of their 
own mortality, people began finding comfort in the belief that they could connect with the world 
of the dead. It brought them reassurance that their loved ones passed on peacefully and they 
would do the same when their time came. The largest public aspect of this was the performance 
of séances, ceremonies conducted by a psychic medium to contact the spirit world. These would 
general consist of the medium and a small group of people gathered around a table in an attempt 
to contact the dead and, ideally, to get some physical response or manifestation from the spirit. 
The first recorded séance manifestation was Florence Cook’s manifestations of a spirit known as 
Katie King ranging between 1871 and 1874, though the Katie King manifestations are widely 
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believed to be false. (Hoover & Charleston, 2013) Some seances were genuine attempts on the 
part of all participants to contact the spirit world, and results were often subtle or nonexistent but 
very meaningful to some. More popularly known were the séances meant as a spectacle, which 
mostly were table-tipping sessions where, similar to ouija board sections, the participants gently 
rest their fingertips upon the edges of the table and call out to a spirit, who is believed to rock the 
table in response. (Buckland, 2011) In these sessions, significance is given to the number or 
pattern of thumps of the table legs, such as one for yes and two for no. 

Though the medium has changed, the aims and themes of paranormal exhibition have 
remained, at their base, the same. The exhibitions always serve to show that there is some form of 
life after death and the living are able to observe and interact with the dead, and these exhibitions 
either attempt to entertain and thrill the audience with this idea and the obtained evidence and 
theories or to strictly present and analyze the evidence and theories to further the study of the 
phenomena and the enrichment of the audience. 

Non-fiction Television Genres 
Within the nonfiction paranormal television genre, there are a variety of shows which 

generally fall into the genre forms of documentary, reality, and docudrama. Therefore, a brief 
description of each form follows. 

Documentary 
The documentary form is seen as “evidence from the world.”(Nichols, 1991) According 

to an article on documentaries by DigiTales, it must present all factual evidence in its original 
context and form. (Documentary) By providing visible evidence, it has a lot of value for 
showing audiences the facts and also bonding them through shared experience. (Nichols, 
1991) Documentaries are generally understood to be a video creation that provides a factual 
record of information about people, places, events, or objects. Documentaries focus on the 
topics they cover and the evidence shown, not the structure of the documentary. (Nichols, 
1991) And, as Bill Nichols states, the documentarist's motto is, “A good documentary 
stimulates discussion about its subject, not itself.” (Nichols, 1991) 

Common features of documentary style paranormal programs are: The camera shots 
during the investigation stage are most often either wide shots of the area of focus or tight shots 
of the equipment, always motivated by exposition of information. As a documentary maker is not 
meant to be the focus of his work, focus on the cast of these shows is generally only employed in 
rare situations. In otherwise uneventful times when the cast member is recounting a previous 
experience, they may be the focus. 

The more specific situation is “isolation sessions,” wherein a cast member is put into a 
room alone with some equipment - generally either an Electromagnetic Field (EMF) Meter or an 
Electronic Voice Phenomenon (EVP) Recorder - and a camera to try to elicit a response from a 
spirit. In general, the show’s focus is documentation of evidence, with lesser focus on flashy 
entertainment or visual elements than the shows in the other forms. 

Reality 
The reality television form, as Kristin Cherry focuses on in her doctoral dissertation, 

Reality TV and Interpersonal Relationship Perceptions, is greatly focused on relationships 
between people and how they develop in various situations. (Cherry, 2008) Due to this, the focus 
of reality programs is often the people and their interactions with each other and the elements of 
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their given situations. They document those experiences as they happen. 
Paranormal programs that fall into the reality form differ from those in the documentary 

form primarily in their focus on the crew, their interactions with each other, and their interactions 
with the environment of their investigation. These shows include more reaction shots and 
commentary from the crew and consultants and exposition of information on paranormal events 
comes mostly from that commentary. Even when evidence is captured, the crew's reactions and 
discussion of the evidence is a major focus. Many of these also use flashy graphics more than 
documentary style programs. 

Docudrama 
The docudrama form aims to blend drama and documentary styles, mostly through 

reenactment or dramatization based on extensive research of real people and events. 
(Documentary) Docudramas are often a calculated combination of truth and fiction, because, as 
the docudrama section of DigiTales' Docudrama and Documentary article states, “No matter how 
good your research, a docudrama must still be an interesting compelling story that not only 
captures the intended audience attention but also holds the facts together.” (Documentary) Derek 
Paget's No Other Way To Tell It: Dramadoc/Docudrama on Television addresses the issue of 
docudrama being uneasy terrain due to this combination of truth and fiction and how it can be 
difficult for viewers to know what they can trust within it. (Paget, 1998) Paget also makes clear 
that, while some may view docudrama as sub-par documentary or sub-par drama, it is its own 
creature as opposed to a fusion of those two. (Paget, 1998) 

The program examined by this study is considered as a docudrama due to its use of 
dramatization as its primary form, with interview and, on rare occasion, very short examples of 
original footage or photographs interspersed. This show aims to both entertain and inform, but 
the focus of information is on the specific experiences of a set of people who lived with the 
haunting for some period in the past. There is no active investigation element, and it is generally 
accepted that the dramatized representations of the events present the paranormal evidence as 
significantly exaggerated from the original event. For example, apparitions are expressed through 
actors shown at either minimally reduced opacity or with no opacity reduction at all. This gives a 
much clearer image than  any documented evidence of paranormal apparitions, which tend to be 
shown as either shadow- or smoke-like forms, very wispy, usually with incomplete forms or very 
vague details. But, in its narration of the events and inclusion of interview footage, the show 
strives to be true to the events and the subjects’ testimony. 

Uses and Gratifications Theory and Related Past Studies 
Uses and Gratifications Theory (UGT), developed beginning in the 1940s, aims to identify 

why people use media and what they use them for. It examines how users make deliberate 
choices of media to satisfy their needs, generally focusing on needs stemming from the pursuit of 
knowledge, relaxation, social interactions and companionship, diversion, and escape. The 
specific uses and gratifications addressed in any given study vary with the specific subject being 
examined. (McQuail, 2010) 

This theory is distinct from many others in the area of communications and mass media 
studies that focus on how media affects the viewers, as opposed to how the viewer chooses their 
media. It was among the first of its kind and has been a driving force to expand the approaches to 
the topic. 

Throughout its development and to this day, it has been an important base and extension of 
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several studies and theories. For example, Abraham Maslow suggested in 1970 that UGT was an 
extension of his Needs and Motivation Theory and the Hierarchy of Needs. (West, 2010) The 
hierarchy's upper- level needs, social/belonging, ego/self-respect, and self-actualization, do relate 
to the needs on which UGT tends to focus. Mood Management Theory is also very often 
associated with UGT and suggests that the consumption of messages, particularly through 
entertainment media, can alter the user's mood and that users often choose specific messages for 
consumption in order to regulate their own moods. (Zillman, 1988) For example, one may listen 
to heavy metal music to release pent up anger or may watch a sad movie for the catharsis of 
crying. 

As time has gone on, UGT has been applied to the use of most modern media: mobile 
phones, the Internet, instant messaging, social media, online gaming, and television. Most uses 
and gratifications discovered in these studies are minor variations of the six previously 
mentioned: knowledge, relaxation, social interactions and companionship, diversion, and escape. 
(Leung & Wei, 2000; Stafford, Stafford & Schkade, 2004; Leung, 2001; Leung, 2013; Wu, 
Wang & Tsai, 2010) 

Within the study of communications and particularly in television uses and gratifications, 
Alan M. Rubin has made a significant contribution. Among the topics he has written on are the 
uses and gratifications of home shopping through television, as well as motivations for watching 
violence on television and the connection to viewer aggression. He also conducted a study on the 
viewing motives of teens and adolescents in the U.S. and identified the reasons of learning, habit, 
pass time, companionship, escape, arousal, and relaxation (A.M. Rubin, 1979). This study had a 
significant impact partially because Rubin's findings were very similar to the results of 
Greenberg's 1974 study of British children and adolescents' television attitudes and viewing 
motives, showing that the results were consistent across two separate cultures (Greenberg, 1974). 
Rubin continued and expanded his research by asking open ended questions of viewing motive 
and by testing a wider, more age-varied group (A.M. Rubin, 1981). 

Kristen L. Cherry's doctoral dissertation, Reality TV And Interpersonal Relationship 
Perceptions, takes influence from Greenberg's and Rubin's studies and uses them to construct a 
section of the survey used for her study. The section presents reasons that people have given for 
watching reality television and asks the user to rate on a likert scale of one to five how much like 
their own reasons for watching reality television the statements are. All of the presented reasons 
align with base needs of relaxation, companionship, habit, pass time, entertainment, social 
interaction, information, arousal, and escape as established in Rubin's study (Cherry, 2008). 

There have been no formal published studies on what elements compel people to watch 
nonfiction paranormal programs, aside from personal paranormal belief or interest. There have 
been several studies seeking to identify the effects of paranormal investigation programs on the 
viewer. Prominent among these is Investigating the Relationship Between Exposure to 
Television Programs that Depict Paranormal Phenomena and Beliefs in the Paranormal by Glenn 
G. Sparks and Will Miller, which questioned a random sample of people, as selected from a 
phone book, on their belief in the paranormal, the average amount of time respondents spent 
watching television on an average weekday, an average Sunday, and an average Saturday, their 
viewership of paranormal-related programs, their personal paranormal experiences, and their 
demographic variables. (Sparks & Miller, 2001) It sought to find a connection between viewing of 
paranormal programs and belief in the paranormal and then to also establish whether personal 
paranormal experiences in the viewers' lives created stringer ties between the belief and 
viewership, and also to note any impact demographic variables had on the relationship. 
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Research Questions 
Non-fiction paranormal television programs are a niche genre, and one that has not been 

examined at length before. As with any television program, there have been measures of what 
programs are more commercially successful than others based on audience and critic ratings and 
viewership numbers, but no significant research into what aspects of the program and personal 
values of viewers compel viewers to watch these programs. Beyond that, actively filmed 
investigation programs are the most        common, so the majority of studies which have been 
conducted examine those shows. The purpose of this study is to begin to identify the reasons 
people watch non-fiction paranormal television programs, through a cases study of the 
docudrama paranormal program “A Haunting”. The total aim is to give direction to future 
development of programs and program marketing plans by focusing on what the viewers and 
potential viewers value. As this is a small-scale study, focusing on a specific program, the 
findings are not statistically significant and cannot be taken as a reliable basis for significant 
changes   in program and marketing development. As such, the immediate aim is to establish an 
initial basis for use in developing future studies, presenting an initial analysis of what elements 
may more beneficial to expand on and examine further than others. In addition to questions 
focusing on the elements of the show and which elements impact the viewer’s decision to watch 
it, the study also collects information from respondents on their age, education level, personal 
paranormal belief, and what other paranormal programs, if any, they watch, with the intent of 
identifying any significant patterns. 

R1: What compels these viewers to watch television? 
a. What do they value in general television viewing? 
b. What do they value in the viewing of “A Haunting?” 

R2: Are there any significant differences in the results of the general section and the 
honors section? 

 
Methodology 
Survey 

A survey was developed for this study, consisting of forty-five questions – a mixture of 
multiple choice, short answer, and likert scales. (see Appendix A) Section one focuses on 
collecting information from respondents on their age, college major, gender, race, and other 
demographic factors. Section two serves to establish what paranormal beliefs, if any, the 
respondents have. 

Section three then asks what nonfiction paranormal programs the participants watch and 
then shifts its focus to A Haunting – asking whether the respondent watches the program, 
whether they watch regularly, and whether they would consider themselves fans of the show. 

Section four is the first of the likert scale sections, asking the respondents to rate from one 
to five how influential several distinguishing elements of A Haunting are on their decision to 
watch the program. 

Section five then presents the same elements in a multiple choice question of what, if 
anything, makes them less likely to watch the program, then posing the question of how 
interested in the topic of the paranormal the respondents are, and then whether they watch 
investigation-based paranormal programs, either in addition to or instead of A Haunting, and 
whether they prefer one type over the other.Section six focuses on asking what changes may 
increase the respondents' interest in the program, both through a multiple choice question and an 
open ended question. 
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Finally, section seven is a collection of likert scale questions adapted from the viewing 
motives section of Kristen L. Cherry's survey on reality television and interpersonal relationship 
perceptions, as adapted from Greenberg and Rubin's studies of viewing motives and uses and 
gratifications theory. It focuses on discovering what needs motivate the respondents to watch 
television in general. 

After the survey was conducted, the multiple choice and likert scale responses were 
entered into IBM SPSS Statistics. Analyses of frequencies, crosstabulation, and means were run 
as needed. 

Respondents 

The aforementioned survey was distributed to all students in both the honors and the 
general section of Intercultural Communications taught by Professor Julianne Michalenko. The 
general section is open to all university students who have fulfilled the prerequisites for the 
course, while the honors section is open only to students enrolled in the university honors 
program. 

Students can apply to the honors program as incoming freshmen, in which case priority 
consideration is given to those who graduated near the top of their class, maintained a GPA of 
3.5 or higher, or achieved an SAT score of 1200 or higher, combined math and critical reading. 
First year students can apply with a minimum 3.5 GPA and between 15 and 30 credits 
completed at the end of their first semester, and transfer students can apply with the same 
minimum GPA and at least 30 credits completed. Once accepted into the honors program, 
students must maintain a 3.5 GPA or higher to avoid honors probation status and are required to 
take the honors sections of all four communication skills classes, as well as the honors sections 
of two general education courses of their choice, a specialized honors seminar on some topic 
(past topics include Topics in Sustainability, Identities & Inequalities: Race, Class, Gender, 
Sex, and several other) or a study abroad trip, a class committed to research methods and the 
development of an honors thesis, and then two independent study courses as  a commitment to 
work on the required honors thesis, of which this is one. 

The choice of a required communication skills course allows for students from a 
variety of majors to be reached by the survey. For this particular course, the second of the four 
communication skills classes is a prerequisite, so this class can be taken either third or fourth 
in the progression of communication skills classes, thus students are, outside of extremely rare 
circumstances, at least in their second year at Robert Morris University. And the inclusion of 
both the general section and the honors section will allow for comparison to attempt to find 
whether the two environments may have had any differing effects on the students. 

There are 38 students total between the two classes, but due to absences on the days of 
survey distribution, 31 students were surveyed; 12 in the honors section and 19 in the general 
section. 25 participants were male, 6 female, the primary racial identity was Caucasian, with 
26 Caucasian respondents, and the largest age groups were 20 and 19 years old, with 12 and 10 
respondents respectively. 18 respondents identified as sophomores in terms of years spent in 
college, rather then credit count, and the most common majors were Engineering and Business, 
with 12 and 10 respondents respectively. The full demographic information is below, in figure 
1.a. 
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Results 
This was a small scale study and did not contain enough participants to be statistically 

significant. As such, the results can not be taken as an accurate representation of the overall 
college educated 19-25 year age group and is intended only as a preliminary study to direct 
future research into the topic. 
R1: What compels these viewers to watch television? 

Research question 1 is the primary focus of this study and examines what the surveyed 
viewers value in the viewing of television. This is comprised of what they value in general 
television viewing [R1a] and what they value in the viewing of “A Haunting.[R1b]” 

The results of R1a are measured by the responses to the final section of the survey, in 
which respondents were asked to rate on a five point likert scale whether they agree or 
disagree that each of 14 reasons for watching television in general applies to them. The 
presented reasons are derived from Kristen Cherry's study on reality television and were 
designed to align with 9 common types of uses and gratifications: relaxation, companionship, 
habit, pass time, entertainment, social interaction, information, arousal, and escape. 

Examining the mean score of each of the 14 presented reasons, the highest scoring are 
“because it entertains me,” “because it is a way to relax/unwind,” and “because it simulates 
company when I am alone.” Those reasons had mean ratings of 3.80 3.77, and 3.61 
respectively, and all other reasons had mean ratings of less than 3.5. The lowest mean ratings 
are “so I can get away from the rest of the family or others,” and “because it is a habit, just 
something I do,” with 2.16 and 2.26 respectively. 

Examining the mean rating data of the honors section and general section separately, 
there are some observable differences in the data, as detailed in Appendix B, Figure 2a. The 
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largest differences are seen in the mean ratings of “because it simulates company when I am 
alone,” and “because it helps me learn things about others and myself,” which both showed 
differences of 1 point or more, the higher means being in the honors section. The difference in 
rating for learning about others and self was 1.04 while the difference for simulation of 
company was 2.13. The honors section mean rating for simulation of company when the viewer 
is alone was 4.92, the highest mean rating in the sample and nearly a perfect 5 rating. 

The results of R1b are measured by a combination of the responses to several sections of 
the survey. First, the likert scale section in which reasons for watching the program are 
presented and respondents are asked to rate how influential those reasons and elements are on 
their choice to watch  the program, also accounting for any responses to the following open 
ended question which allows respondents to list any other reasons not presented. Second, the 
section immediately after, which presents the same elements as the likert scale in a “check all 
that apply” question of what elements discourage the respondent from watching the show or 
becoming fans, also with an open ended “other” option. Third, consideration is given to 
responses in the section asking whether the respondent watches investigation-based paranormal 
programs and whether they prefer those or “A Haunting” and other representation-based 
programs. And finally, responses in the section in which elements of the program are listed in 
another “check all that apply” question asking what elements of the show could be changed to 
improve it, followed by an open ended question asking the respondent to explain how the 
elements should be changed (i.e. more or less narration, higher quality reenactments, longer or 
shorter program length, etc.) 

In analysis of the likert section on reasons for watching the program, there were some 
complicating factors to consider. 20 of the 31 respondents did not fill in this section at all, 3 
more filled in uniform ratings of 1 for each reason, 1 rated some of the reasons listed and left 
others blank, leaving 7 respondents who rated all reasons and showed variety in their rating. 1 
of those 7 “full response” respondents did mark that he/she had not watched the program and 
thus was not included in the rating analysis, and 1 more marked “not sure” on the question of 
whether he/she had watched and was also not included, leaving the other 5 full responses and 
the 1 partial to analyze. Detailed in Appendix B, Figures 2b and 2c are the analysis of the mean 
ratings of each reason, first examining all responses from respondents who responded that they 
have watched the program, then examining only the two respondents who identified as fans of 
the show. Examining the response of all viewers of the program, no mean ratings are above 3.5. 
The three that were rated above a 3.00 were interest in the general subject of the 
paranormal/hauntings, finding the program thrilling, and finding it suspenseful, which scored 
3.4, 3.5, and 3.5. Convenience of viewing due to time or availability scored lowest with a 1.8. 
Examining the ratings of the two identified fans, only one reason scored below 3.5, and that was 
interest in learning about the people involved in the depicted incidents. Reasons which scored 
4.5 were interest in the specific incidents depicted and then interest in the general subject and 
finding the program thrilling, as with the general results. No respondents filled in the related 
open-ended question. 

Examining the next section, addressing reasons for not watching the program, the most 
chosen reasons were that it is not convenient to watch and the respondents are not interested in 
learning about the people involved, with 12 and 10 and respectively, which lines up with the 
low scores for those two elements in the likert section. More commonly chosen still was the 
open-ended “other,” with 17 people choosing it, representing 54.8% of the total respondents. 
(Appendix B, Figure 2d) The written responses to this question were as such: 4 expressing 
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disbelief in the validity of the show's paranormal content, 2 not interested in the show or genre, 
3 who don't watch much tv in general, 1 who wrote “it's demonic,” and the other 7 who stated 
that they simply had never heard of the program or seen it playing. (Appendix B, Figure 2e) 

Asked whether they watch investigation-based paranormal programs, either instead of or 
in addition to “A Haunting,” 9 respondents answered yes. Among those 9, 1 preferred 
representational programs like “A Haunting”, 5 preferred investigations, and 3 liked/disliked 
them equally. All 5 who preferred investigations explained why in the related open-ended 
question, as did 4 who don't watch investigation programs but still prefer them, and 2 people 
who dislike both as well as 1 who did not mark a preference but whose response to other 
questions revealed he does not watch any paranormal programs or have any interest in the 
subject. The given reasons for preferring investigations were a mixture of preferring to see the 
haunting first hand instead of reenacted, investigation shows being  more focused on 
discovering evidence to contribute to the overall knowledge of the paranormal,  finding the 
investigations more exciting and action-based, and enjoying paranormal investigation-based 
shows in a similar way to crime investigation shows. Both respondents who dislike both types of 
show specifically said their reason was wanting “concrete” research and evidence, and the 
respondent who did not mark a preference and does not watch any paranormal shows simply 
listed shows he does watch, all strictly scientific programs. 

Examining the responses to the section on what elements of the show could be changed 
to improve it, the most commonly chosen element was inclusion of original evidence, with 11 
respondents total choosing it, 3 of whom have watched the show. The other selections made by 
all participants are represented in Appendix B, Figure 2f. Overall, respondents who have 
watched the show chose few elements to be changed. 1 chose reenactments, 1 chose visual 
elements of reenactments and also narration, and 3 chose evidence, while the other 3 chose 
nothing. In the related open-ended question, 3 people who have watched the show suggested: 
better stories and making things seem more realistic, obtaining real facts through the scientific 
process, and being more realistic and letting the stories tell themselves. In the open-ended 
responses of 6 people who have not watched the show, 4 wanted real evidence with perceptible 
scientific rigor, while the other 2 suggested “better reenactments,” and “story is key.” 



 

R2: Are there any significant differences in the results of the general section and the 
honors section? 

As mentioned previously, there were observable differences in the mean rating data of 
the honors section and general section, in the mean ratings of “because it simulates company 
when I am alone,” and “because it helps me learn things about others and myself,” as reasons 
for watching tv in general, which both showed differences of 1 point or more, the higher 
means being in the honors section. 

Through further analysis, two other considerable differences between the responses of 
honors students and general section students emerged. Examining belief in ghosts , it 
appeared more prevalent among the general section students. Honors students showed 4 
respondents out of 12 who  believe in ghosts, while the general section showed 11 out of 19 
who believe. Examining interest in the paranormal , considerably more honors students rated 
themselves as indifferent rather than label themselves as interested or not interested, as 
compared to the general section. The honors students rated their interest as such: 1 very 
interested, 2 interested, 6 indifferent, and 3 not interested. The general students more 
commonly labeled themselves as either interested or not interested, as such: 1 very interested, 6 
interested, 4 indifferent, and 8 not interested. 
 
Discussion & Conclusions 

As established before, this is a small scale initial study to hopefully guide future 
research into the viewership of nonfiction paranormal tv shows, which can be used to guide 
the development of future shows and marketing. 

That in mind, the most considerable data were the ratings indicating viewing the 
program as inconvenient and the results in the investigation program section and changes to 
be made section indicating an interest in seeing original evidence and investigation. 

As no one filled in the open ended selection in the section on reasons for not watching, 
there is no way to be sure what type of inconvenience is represented in the low scores for 
convenience in reasons for watching and the high percentage of responses for inconvenience 
as a reason for not watching. Only 2 respondents marked length as an aspect to change in the 
show, and only 1 of those also marked inconvenience as a reason to not watch, so show length 
does not appear to be a significant inconvenience. This could represent an aspect suitable for 
further research to determine if greater viewership could be achieved through changes such as 
change in air time or channel or making the show available on demand through services like 
Hulu, Netflix, or Amazon, or on their own website, where there are already clips available. 

Based on the high percentage of responses expressing interest in original evidence and 
changes to reenactments, it may be beneficial to consider incorporating more direct evidence 
and original footage. Episodes often include lengthy details of the experiences of haunting 
victims as well as any professional investigations, blessings, and exorcisms conducted in 
response, but contains minimal original photo or video footage. In the early seasons of the 
original iteration, original footage was more common, but it appears to be completely absent 
from the second iteration. “A Haunting” is distinct from others in the paranormal genre – 
specifically investigation-based programs - because of its interview and reenactment base, and 
as such, those elements should not be eliminated without significant reason. But, if further 
research shows a great prevalence for desire for original or direct footage of the haunting or 
location, it may represent considerable reason to dedicate time to those elements as well. 
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It would be beneficial to conduct further research with a larger group, even conducting 
screenings and focus groups, both to benefit the further development of “A Haunting” and to 
guide research into the audiences of nonfiction paranormal programs in general. 
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Abstract 
The purpose of this project is to measure the relationship of self-efficacy, particularly in 

the area of careers, to locus of control and life satisfaction. This research will analyze how men 
and women view their abilities in the areas of career choice based on these variables. This thesis 
study considers four research questions which are: To what extent does career decision making 
relate to self-efficacy, to what extent does career decision making relate to life satisfaction, to 
what extent does career decision making relate to locus of control, and what is the difference 
between young men and women with regard to career decision making?’ The survey consisted of 
39 questions and was issued using the Question Pro online software to students at a Northeastern 
University. Sixty-five students responded to the survey and the results of this study were fairly 
consistent with the research question expectations. In summary, the results revealed that all 
variables had some statistical significance to career self-efficacy, with locus of control being 
inversely related to all variables. There was also little variation between male and female 
responses which was somewhat contradictory to previous research.  
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Introduction 
Importance and Purpose 

The following research aims to answer four primary research questions. The first 
question is “To what extent does life satisfaction relate to career self-efficacy?” The second 
question is “To what extent does locus of control relate to career self-efficacy?” The third 
research question that will be analyzed is “What is the difference between young men and 
women with regard to career self-efficacy?” Finally, the last research question is, “What is the 
difference between young men and women with regard to career decision making?” This 
research is important because it aims to study the difference between men and women in how 
they view themselves in the workplace. Further, it assesses the relationship among important 
personality and professional growth variables. The results found through this research may 
indicate how men and women view their potential success upon graduation and whether or not 
this affects their ability to find jobs. This is important to universities and companies educating 
and employing young professionals.  
 
Gender in the Workforce 

The role of women in the workplace has been changing drastically over many years. 
Women are now actively involved in the workplace, and their numbers are at an all-time high. 
According to the U.S. Bureau of Labor Statistics, as of 2013, 57.2 percent of women aged 25-67 
are in the labor force (BLS, 2014). Although these statistics are promising, the increase in 
women workforce participation is not coming without effort. There are not nearly as many 
women in executive positions as there are men, although the number is increasing. Many women 
are currently holding lower level positions and have been having a great deal of difficulty 
obtaining some of these higher positions, even though their education is comparable 
(Michailidis, Morphitou, and Theophylatou, 2012). There are many different tasks and 
stereotypes that women have been associated with that are now being targeted to be broken. The 
idea that women were originally seen as homemakers has slowly been decreasing; however, 
there are still barriers in existence.  

The issue of gender discrimination in the workplace is a very current issue. According to 
the Equal Employment Opportunity Commission, the median salary for males and females 
differed by approximately $8,644.60, with females earning less than males, on average (2011). 
Unfortunately, even though this is such a prominent issue, many university students do not see 
this as a threat to their careers. Sipe, Johnson, and Fisher led a study on university students to see 
just what kind of opinions they had regarding the issue of gender discrimination. The results of 
this research revealed that university students primarily do not believe that gender will affect the 
opportunities that are available in the workplace. Sipe et. al express this is a concern for 
university students because many may not be prepared for the potential hardships that are ahead 
(2009).  

 
Trends in Changing Career Paths 

Trends in Career Changes 
Young employees have begun a new trend of job mobility. The days of being a “lifer” at 

a single company have nearly gone extinct, but what exactly are young employees looking for in 
a career? With the many variables students consider when thinking about their post-graduation 
plans, it should be known which variable students are putting the most emphasis on. Similarly, 
knowing whether or not this variable changes based on demographic factors such as gender or 

What is your gender N Mean Std. Deviation
T Df Sig. (2-tailed) Mean Difference

Male 17.0000 34.0000 3.7417
Female 42.0000 32.5000 3.1410
Equal Variances Assumed 1.5710 57.0000 0.1220 1.5000
Equal Variances Not Assumed 1.4580 25.6160 0.1570 1.5000
General Self-Efficacy
Male 16.0000 98.7500 15.4812
Female 32.0000 99.8438 11.6317
Equal Variances Assumed -0.2750 46.0000 0.7850 -1.0938
Equal Variances Not Assumed -0.2500 23.7470 0.8050 -1.0938
Career Decision Making
Male 17.0000 24.5294 5.5013
Female 45.0000 26.7111 5.3028
Equal Variances Assumed -1.4310 60.0000 0.1580 -2.1717
Equal Variances Not Assumed -1.4070 27.9510 0.1710 -2.1817
Life Satisfaction
Male 17.0000 10.4118 4.9505
Female 43.0000 11.8605 3.3136
Equal Variances Assumed -1.3180 58.0000 0.1930 -1.4487
Equal Variances Not Assumed -1.1120 21.9080 0.2780 -1.4487
Locus of Control
Male 17.0000 10.4118 4.9505
Female 43.0000 11.8605 3.3136
Equal Variances Assumed -1.3180 58.0000 0.1930 -1.4487
Equal Variances Not Assumed -1.1120 21.9080 0.2780 -1.4487

T-test for Equality of Means
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race is also extremely important. Duffy and Sedlacek analyzed what variable and values are most 
important among incoming college students for their long-term career goals. The values were 
broken down into four different categories: intrinsic, extrinsic, social, and prestige. In regards to 
gender, it was established that men value salary and extrinsic values, while women were more 
interested in social and intrinsic type values where they could work with people (2007). These 
findings are important to the current study because the differences found between genders 
regarding values can potentially predict if there are differences in gender in regards to self-
efficacy and career self-efficacy as well.  
 

Labor Shifts 
One of the key shifts in the labor market today is the increasing demand for advanced 

education. Students, today, are growing up in an era that is not satisfied with a maximum 
education level of high school. According to Solem, Kollasch, and Lee, the number of jobs that 
are now requiring a master’s degree or even a doctoral degree are 18 and 17 percent respectively 
(2013). This new requirement is putting a great deal of pressure on university students to put 
more weight on a college degree in order to increase their chances in the job market. An aspect 
of this process that has been discussed is in the area of occupational specificity. Certain students 
who obtain jobs in specific industries and positions after graduation tend to have a higher 
earnings rate than those students that go into general industries. However, over a course of time, 
in this study twelve years, those students that graduate and enter general positions and industries 
had a much higher earnings growth (Roksa & Levey, 2010).  

An area that has been claiming some attention has been the non-standard work hours that 
employees are now facing. The typical 9-5 work day is now being extended, even to the point of 
including weekends. Whether this is due to increased globalization that requires around the clock 
attention or other variables, some employees are not in favor of these shifts. Nearly 63 percent of 
employees that work non-standard shifts are primarily doing it for job constraining reasons. This 
shift to increased non-standard work hours has had an effect on employee retention rates. 
Employees that are required to work the off-hour shifts were more likely to leave their place of 
employment than their daytime counterparts (Martin et all, 2012). The findings of the above 
mentioned studies are relevant to the current study because if students are showing a low self-
efficacy or even career self-efficacy, their ability for advanced education and flexibility may be 
challenged. 
 
Literature Review 

The constructs reviewed in this research have been researched and evaluated individually 
in many works as will be seen below. However, there are fewer works that evaluate how these 
variables correlate with each other. Judge and Bono analyzed the relationship between the factors 
of self-esteem, generalized self-efficacy, locus of control, and neuroticism to job satisfaction and 
job performance. Both of the studies that were conducted, one for the relationship among the 
variables in correlation with job satisfaction and in correlation with job performance resulted in 
positive correlations (1997). Similarly, another study was done regarding the targeted group of 
graduate students. Items such as self-efficacy, locus of control, subjective happiness, life 
satisfaction, and optimism were analyzed in relation to anxiety. The research done in this study 
not only analyzed a new approach to evaluating the existing characteristics by incorporating the 
variable of anxiety, but also reiterated the  idea that the existing factors were, in fact, correlated 
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with each other (Warnecke, Baum, Peer, & Goreczny, 2014). The following is a review of each 
construct included in the current investigation.  

  
Self-Efficacy 

Perceived self-efficacy is defined by Bandura as “the belief in one’s ability to 
successfully perform a specific task and has been linked to initiation of behaviors, persistence 
despite obstacles, and successful performance,” (Quimby, 2004). The idea of self-efficacy 
should, in fact, not be confused with the idea of self-esteem. The difference between the two is 
that self-esteem is a judgment of self-worth not capability as is efficacy (Bandura, 2006). Self-
efficacy can influence what challenges an individual faces and the level that goals are set.  

Self-efficacy is a factor that is commonly paired with other factors for analysis. As will 
be seen in this study, self-efficacy will be centered on the area of careers with the variables of 
locus of control and life satisfaction. Self-efficacy is embedded in Bandura’s social cognitive 
theory. This theory discusses the relationship between a person, his/her behavior, and the 
environment (Oppong, 2014). 
 
Career Self-Efficacy 

Career self-efficacy is based on the study of self-efficacy with a primary focus on careers. 
The construct of career self-efficacy is properly defined as “people’s judgements of their abilities 
to perform career behaviors in relation to career development, choice and adjustment,” as quoted 
by (Nasta, 2007). 

Self-efficacy and careers are a prevalent combination in efficacy works. Self-efficacy in 
relation to careers frequently focuses on expectations for success in a chosen career, interest in a 
chosen career, and the process of choosing a career. Similarly, the differences between males and 
females have also been analyzed for differences in the level of self-efficacy with relation to 
careers. It has been said that women have higher levels of self-efficacy with female dominated 
careers; likewise, males have higher self-efficacy levels in male dominated careers (Feldt & 
Woelfel, 2009). There is also mention in the literature that not only is the self an important factor 
in career self-efficacy, but significant others can also influence the overall level. In one study, it 
was found that intrinsic and extrinsic values of self and significant others are positively 
correlated. It was also found that intrinsic values are more functional in career development. The 
latter research looks at these aspects in more detail with regard to locus of control and gender 
(Choi, et. al, 2013).  

There has been some discussion as to whether or not confidence can influence career self-
efficacy. The primary confidence factor that does influence career self-efficacy is leadership 
confidence. This factor is then followed by confidence in: science, mathematics, writing, using 
technology, and cultural sensitivity (Paulsen, 2004). Similar to confidence levels, there has been 
additional research on anxiety levels and career search self-efficacy. College seniors are subject 
to experience some type of career search during their last few years of college and there may be 
some correlation between this and anxiety. Although some cases may be specific to the searcher, 
there has been some correlation with increased anxiety and increase career search self-efficacy. 
This means that students are comfortable; however, they are still aware of the risks (Yang, 2007).  

Another way that career self-efficacy has been analyzed is in correlation with persistence. 
Using this measure, it may be possible to alter and enhance scholastic programs to better cater 
student retention. A survey done by Peterson and delMas aimed to analyze those students that are 
unprepared and how they correlate to CDMSE and persistence. From their research, it was 
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discovered that the aspect of making decisions in CDMSE has a direct relationship to academic 
integration; however, getting information has an indirect effect on academic integration. What 
this research shows is that there may be an opportunity to incorporate increased self-efficacy 
within the classroom settings (2002). Furthermore, in the area of university students, the 
difference in undecided and decided major students can also have a significant impact on a 
student’s level of career self-efficacy and decision making. In a study of university students both 
being of decided major and undecided, results were found that confirmed that undecided major 
students had a more difficult time making career-related decisions. This research proves that 
although undecided majors can be a decent starting point for university students, if a path is not 
selected it can lead to difficulties later on (Bullock-Yowell et al., 2014).  

Career self-efficacy is extremely relevant today. Many women are under-represented in 
male dominant fields and are not using their maximum abilities in the workplace. It is important 
when looking at career self-efficacy to note the gender differences and how that impacts what 
career path women may choose. Career self-efficacy is a determinant or women’s career choices 
(Betz, 1986). Men typically have a higher tendency to go into technology and mechanical-type 
fields. On the other hand, women have a tendency to go into social and artistic-related fields 
(described in Lapan, 1989). Continuing, there has been research done on the types of fields that 
men and women typically go into ; however, there has not been much done on how self-efficacy 
plays into these decisions (Lapan, 1989).  
 
Locus of Control 

In a very general way, there are two types of people: those who believe everything is 
caused by outside forces like fate or luck and those that believe everything is caused by one’s 
own behavior. Depending on which belief is set determines a person’s locus of control described 
as external and internal respectively (Rotter, 1966). Alspelmeier et. al. describes locus of control 
as “the tendencies of individuals toward making either internal or external attributions for their 
successes and failures,” (2012).  

Gender and job involvement are two constructs that have been analyzed in relation to the 
topic of locus of control. According to research done by Reitz and Jewell, it is predicted that 
those with a higher internal locus of control will be more involved with their jobs and the 
relationship between males and females will differ when it comes to job involvement. The results 
of this study indicate that job involvement and locus of control were higher for men than for 
women (1979).  

As described by Luzzo and Funk, Bandura’s theory expresses that there is not a 
distinctive relationship between a person’s self-efficacy and locus of control. The study that was 
performed by these authors was developed to discover if there would be any significant change 
in college student’s career decisions after being retrained. What was discovered was that the 
students that already maintained an external locus of control increased in career self-efficacy; 
however, there was no significant change in students that maintained an internal locus of control 
in regards to career self-efficacy (1996). The current research aims to determine how these two 
variables are related to university students today and if there is a low to high significance 
between them.  
 
Life Satisfaction 

Life satisfaction is defined as “judgments about life in general or specific domains,” 
(Pavot, 2008). Life satisfaction is comparative based on who is being evaluated. As Diener 
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describes, an evaluation of satisfaction is based on personal criteria and a personal ranking of the 
standards for that specified criteria. There is not a generic list of criterion that can be used for 
every single person to judge their satisfaction off of; however, there is a list of popular criteria 
that may be used. Some of the criteria that may be of influence to judgment of satisfaction 
include: other people, past conditions, aspirations and ideal levels of satisfaction, and needs or 
goals (Michalos, 1985). Life satisfaction, as well as self-efficacy, has been found to be correlated 
especially when it comes to age. In a study of female college seniors and post grads, the seniors 
were found to have lower self-efficacy and life satisfaction than both groups of post grads. The 
results were based on three different scales: satisfaction with life scale, self-efficacy scale, and 
generalized self-efficacy scale (Dahlke, 1992).  

Life satisfaction can be analyzed in many ways. In regards to job satisfaction, life 
satisfaction would be thought to have a decent correlation. In research completed by Heller et al., 
life satisfaction was analyzed based on the constructs of job and marital satisfaction. Both men 
and women were involved in this research and were of married status. The primary hypotheses 
were that with increased job satisfaction and marital satisfaction, there will be increased life 
satisfaction as well. Diaries that were kept by the respondents were used to analyze the 
relationship between the various satisfactions. This research confirmed that as job and marital 
satisfaction fluctuate, life satisfaction does as well (2006).  
 
Research Questions 

The results of this survey aim to answer four primary research questions. 
Research Question 1: To what extent does career decision making relate to self-
efficacy? 
Research Question2: To what extent does career decision making relate to life 
satisfaction? 
Research Question 3: To what extent does career decision making relate to locus 
of control? 
Research Question 4: What is the difference between young men and women with 
regard to career decision making?  

 
Survey Setup & Distribution 

The distributed survey consisted of 39 questions that were divided into five main 
sections. The first set of questions consisted of general self-efficacy scale (10 questions), 
followed by the career decision making self-efficacy scale consisting of 25 questions. Next was 
the satisfaction of life scale containing 5 statements, followed by the locus of control scale with 
29 statements. The survey was concluded with a series of demographic questions.  
 

The survey was completed by 65 individuals and was developed and distributed using the 
QuestionPro online software available to university students. The link that was assigned to this 
survey was sent out via email and Facebook posts in order to obtain responses. Users were able 
to click the available link and complete the survey completely online. All responses were 
voluntary and answers and respondents were kept confidential. The results from the survey were 
analyzed using SPSS software.  
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Measures 
Development of the Measures 

The scales used in this particular study have progressed a great deal just as the literature 
on the specified variables. Each variable contains its own scale history which is expressed within 
this section.  

The general self-efficacy measurement includes ten items with four options for each 
question (Luszczynska, 2005).  The self-efficacy scale ranks each question from “not at all true” 
to “exactly true.” This scale generally asks questions that are stated as “I can” or “I am 
confident.” An example of a question from the scale reads, “I am confident that I could deal 
efficiently with unexpected events.” It is important to note that the results of this scale should 
just be summed when administering the survey and no further coding is necessary (Schwarzer, 
1995). When measuring self-efficacy; however, it is important to cater the questions being asked 
to the specific type of self-efficacy that is to be measured. For example, in this research the topic 
of career self-efficacy is measured and thus, the questions asked must reflect this (Bandura, 
2006).  

The primary scale that is used in order to measure the level of self-efficacy at hand is the 
Career Decision-Making Self-Efficacy Scale (CDMSE). “The CDMSE measures the degree to 
which individuals have confidence in their ability to complete tasks related to making career 
decisions.” There are 50 items on this scale and have five subscales including: self-appraisal, 
occupational information, goal selection, planning, and problem-solving with ten items in each 
subset. Each item is measured on a scale from 0 of “no confidence at all” to 9 of “complete 
confidence.” A low score is an indication of low self-efficacy in the area of decision making 
(Nilsson, 2002). These factors have been measured for both males and females. According to the 
original study, males have a higher self-efficacy than females (Betz, 1996). Similarly, career 
locus of control and CDMSE are very much correlated to career self-efficacy. Two of the scales 
that were used in this study include the CDMSE and the Career Locus of Control Scale. There 
has been some suggestion that there is no significant difference in gender and career self-efficacy 
(Luzzo, 1995). The idea that there is not a significant difference between genders has been 
further confirmed in a study done on college students using the CDMSE as well as the Career 
Commitment Scale (CCS) (Chung, 2002).  

Locus of control is measured by a series of questions regarding both internal and external 
factors is asked. One of the first scales that was used to measure locus of control was done by 
Phares. This scale had twenty-six attitudinal questions that were evenly split as being phrased as 
either being external or internal. The most used scale now is the I-E Scale. This scale consists of 
twenty-nine questions that still measure whether a person has an internal or external locus of 
control. The final score of the questionnaire is the total number of external choices that the 
respondent made (Rotter, 1966).  

Continuing, although Rotter’s scale has been widely used, for the use of this study a 
different scale must be considered. Stemming from the idea of the I-E Scale has been developed 
a Work Locus of Control Scale (WLCS). The WLCS consists of sixteen statements that are to be 
ranked on a scale of 1 to 6 from “disagree very much” to “agree very much.” According to a 
study using this scale, it seems that internally focused individuals are more satisfied with their 
jobs (Spector, 1988). Likewise, an internally focused individual seems to be more satisfied with 
life. Self-esteem has a direct impact on life satisfaction. As self-esteem increases and individuals 
have a more positive outlook on life, life-satisfaction increases (Hung, 1993).  
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The process of measuring life satisfaction has been discussed for years. Unfortunately, 
life satisfaction cannot just be measure by one single attribute, but instead an overall evaluation. 
In early research, there were many different scales that attempted to measure life satisfaction 
before it was realized to be a holistic measurement that was needed. The Satisfaction With Life 
Scale (SWLS) is an attempt to have a measurable scale of satisfaction based on multiple factors 
instead of single factors. The SWLS has five statements that are ranked from 1 of “strongly 
disagree” to 7 of “strongly agree.” This scale is accepted among the top scales used to measure 
subjective well-being (Diener, 1985). 
 
Current Survey Measures 

The first ten questions were intended to measure the respondent’s general self-efficacy. 
The responses in this section were measured on a scale from “not at all true” to “exactly true.” 
The choices were coded as 1 = “not at all true” to 4 = “exactly true” with the higher total 
indicating more self-efficacy. An example of one of these questions was, “I can always manage 
to solve difficult problems if I try hard enough.” For the complete survey, please see Appendix 1.  

The next portion of the survey contained twenty-five statements that respondents had to 
rank from “no confidence at all” to “a lot of confidence,” there were five options. These twenty-
five statements were taken from the short form of the CDMSE scale that originally consists of 
fifty statements. These results from these statements measure the level of career decision making 
self-efficacy. Similarly to the general scale, a lower total number for this scale is equivalent to 
lower self-efficacy. Contrastingly, a higher total is correlated to high career decision making 
self-efficacy.  

Continuing, the third grouping consisted of five more statements that were to be ranked 
on a scale of 1 = “strongly disagree” to 7 = “strongly agree.” This cluster of statements intended 
to measure the overall life satisfaction of the respondent. The higher the total number, the higher 
the respondent’s life satisfaction is.  

The fourth section intended to measure the respondent’s locus of control. The scoring for 
these statements is different from the previous scales. For each group of statements, one of the 
statements was worth a point. For example, for the second cluster of statements, a point is 
awarded to the respondent if option ‘a’ was selected. Please see the Life Satisfaction Scale 
attachment to see the complete listing of scoring criteria. After all of the points are totaled, a 
respondent with a high score is revealed to have a high external locus of control. On the other 
hand, a respondent with a low score is established as having a high internal locus of control.   

The reliability of the above mentioned scales was analyzed using Cronbach’s Alpha. See 
Table 1 below for the results of this analysis. All measurement scales had high reliability.  
 

Table 1 
 
 

 
 
 
 
 
 
 

Cronbach’s 
Alpha

N of Items

General Self-
Efficacy

0.759 10

Career Decision 
Making

0.898 25

Life Satisfaction 0.815 5
Locus of Control 0.716 23
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Results 
The survey had a 57 percent completion rate with 65 total respondents. The average time 

of survey completion was approximately 15 minutes. The age range of the sample was 18 to 25 
with majority of the respondents having completed some college. Only about 3 percent of the 
total respondents are not involved in some kind of activity on campus. The breakdown results 
can be seen in appendices 2-4.  

The first three research questions were evaluated using correlation analysis and looked at 
the four variables of general self-efficacy, career decision making, life satisfaction, and locus of 
control and their relationships. Please see Table 2 below for the results of this analysis.  

 
Table 2 

 
 

 
 

*Correlation is significant at the 0.05 level (2-tailed) **Correlation is significant at the 0.01 level 
(2-tailed) 
 

As can be seen in Table 2, locus control has an indirect relationship with all of the other 
variables.  

The final research question aimed to measure any difference between the responses of 
males and females. Table 3 shows this difference.  
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Table 3 
 

 
 
 

 
Analysis of Results 

In regards to the first research question, career decision making had a statistically 
significant, positive correlation to general self-efficacy; although quite moderate in strength.  
This result indicates that self-efficacy does relate to a respondent’s career decision making. 
Specifically, the more one feels he/she is in control of life, the more proactive and confident one 
is in career decision-making. 

Corresponding to RQ2 examining the relationship between career decision-making and 
life satisfaction, a significant relationship was not found. While in the positive direction, the 
significance of the relationship was .98 (not statistically significant). However, it is quite 
possible with a larger sample size, a positive and significant relationship would be found.    

The third research question relating career decision making to locus of control generated 
non-significant results. Thus, from this research, it is concluded that locus of control (a 
personality characteristic) is not related to one’s career decision-making. 
 The fourth research question asked whether there were differences between males and females 
regarding the variables discussed above. The results were surprising. Based on previous research, 
it was expected that women would have a higher internal locus of control where men have a 
higher external locus of control. From the above data, it can be seen by the corresponding t-test 
in Table 3, there is not a significant difference between these two genders in this variables. Very 
similar results were found for each of the other variables. Thus, males and females do not differ 
in feelings of self-efficacy, or in career decision-making. 
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Limitations 
The major limitation regarding this research is the number of responses that were 

received. With more respondents, the research would be generalizable to the larger population. 
The small sample that was analyzed gave an idea of the relationship and differences between 
men and women regarding career self-efficacy based on the given variables; however, more 
responses would increase the generalizability of the results. 

Another limitation was the breakdown of the results. The survey had a very high female 
respondent percentage. Likewise, the results were also heavily weighted toward students that are 
enrolled in the business academic school. Having a more diverse respondent pool would aid the 
results by enabling a more accurate sample of the total population.  
 
Future Research 

One area of future research would be to incorporate results from a variety of universities. 
By involving additional universities in the sample, students at different academic levels would be 
included in the survey based on their universities academic standings. Incorporating different 
institutions, like private and public universities, would expand the data immensely and allow 
researchers to analyze the differences in career decision making based on academics.  

Because self-efficacy related to career decision making, universities and companies 
should help to promote self-efficacy to help students/employees make decisions about career 
goals. The best way to begin this process would be to analyze some of the statements in the 
current self-efficacy survey and see what types of programs or sessions could be implemented 
based on these measures. For example, with the statement of “It is easy for me to stick to my 
aims and accomplish my goals,” aiding students/employees with time management and 
organizational practices may increase their ability to better manage what goals they have and 
develop ways to go about achieving them. Frequent status report submissions or monthly 
progress meetings are just a few ways that these ideas could be implemented.  

This study concluded that there were also no differences between male and female 
responses in regards to the given variables. Men and women are entering college and the 
workplace with similar levels of efficacy, locus of control, and satisfaction which means that 
both genders are responding to similarly to certain situations or instruction. This is good for 
universities/companies because they don’t have to tailor special efficacy promoting programs to 
the different genders. This is more efficient from a course planning or human resources 
perspective.  

A final area for possible future research is to analyze how respondents’ answers change 
before and after entering the work place. Variables such as life satisfaction may increase or 
decrease depending on the position obtained or job location and would allow for interesting 
changes to the existing data. Similarly, after analyzing the lack of variance between male and 
female responses, it would also be interesting to see how obtaining a position in a desired career 
changes each gender’s outlook on career self-efficacy and decision making as a whole.  
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APPENDIX 1 
 
Career Self-Efficacy Survey 

Thank you for participating in this study. Your participation will help me complete the 
requirements of my honors thesis. If you are willing to participate, our questionnaire will ask 
about your opinions, as well as some background information about you (e.g., age, race, major). 
There are no foreseeable risks associated with this project, nor are there any direct benefits to 
you.This is an entirely anonymous questionnaire, so your responses will not be identifiable in 
any way. All responses are confidential. Your participation is voluntary, and you may withdraw 
from this project at any time. This study is being conducted by Trisha Brandt. Any questions can 
be directed to her advisor, Dr. Jill Maher at 412-397-3465.Thank you again for you participation.  
 
Please rate the following statements using the scale below. 
 

 Not at all 
true 

Hardly true Moderately 
true 

Exactly true 

I can always manage to solve difficult problems if 
I try hard enough. 

❏ ❏ ❏ ❏ 

If someone opposes me, I can find the means and 
ways to get what I want.  

❏ ❏ ❏ ❏ 

It is easy for me to stick to my aims and 
accomplish my goals. 

❏ ❏ ❏ ❏ 

I am confident that I could deal efficiently with 
unexpected events. 

❏ ❏ ❏ ❏ 

Thanks to my resourcefulness, I know how to 
handle unforeseen situations. 

❏ ❏ ❏ ❏ 

I can solve most problems if I invest the necessary 
effort. 

❏ ❏ ❏ ❏ 

I can remain calm when facing difficulties 
because I can rely on my coping abilities. 

❏ ❏ ❏ ❏ 

When I am confronted with a problem, I can 
usually find several solutions. 

❏ ❏ ❏ ❏ 

If I am in trouble, I can usually think of a solution. ❏ ❏ ❏ ❏ 
I can usually handle whatever comes my way. ❏ ❏ ❏ ❏ 

 
Please rate the following statements using the scale below. Begin each statement with How much 
confidence do you have that you could... 
 

 No 
confidence 

at all 

Very little 
confidence 

Neutral Moderate 
confidence 

A lot of 
confidence 

Find information in the library about 
occupations that you are interested in? 

❏ ❏ ❏ ❏ ❏ 

Select one major from a list of majors that 
you are considering? 

❏ ❏ ❏ ❏ ❏ 
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Make a plan of your goals for the next five 
years? 

❏ ❏ ❏ ❏ ❏ 

Determine the steps you take if you are 
having academic trouble with an aspect of 

your chosen major? 

❏ ❏ ❏ ❏ ❏ 

Accurately assess your abilities? ❏ ❏ ❏ ❏ ❏ 
Select one occupation from a list of potential 

occupations that you are considering? 
❏ ❏ ❏ ❏ ❏ 

Determine the steps you need to take to 
successfully complete your chosen major?  

❏ ❏ ❏ ❏ ❏ 

Persistently work at your major or career 
goal even when you get frustrated? 

❏ ❏ ❏ ❏ ❏ 

Determine what your ideal job would be? ❏ ❏ ❏ ❏ ❏ 
Find out employment trends for an 
occupation over the next ten years? 

❏ ❏ ❏ ❏ ❏ 

Choose a career that will fit your preferred 
lifestyle? 

❏ ❏ ❏ ❏ ❏ 

Prepare a good resume? ❏ ❏ ❏ ❏ ❏ 
Change majors if you did not like your first 

choice? 
❏ ❏ ❏ ❏ ❏ 

Decide what you value most in an 
occupation? 

❏ ❏ ❏ ❏ ❏ 

Find out the average yearly earning of 
people in an occupation? 

❏ ❏ ❏ ❏ ❏ 

Make a career decision and then not worry 
whether it was right or wrong? 

❏ ❏ ❏ ❏ ❏ 

Change occupations if you are not satisfied 
with the one you enter? 

❏ ❏ ❏ ❏ ❏ 

Figure out what you are an are not ready to 
sacrifice to achieve your goals? 

❏ ❏ ❏ ❏ ❏ 

Talk with a person already employed in the 
field you are interested in? 

❏ ❏ ❏ ❏ ❏ 

Choose a major or career that will fit your 
interests? 

❏ ❏ ❏ ❏ ❏ 

Identify employers, firms, and institutions 
relevant to your career possibilities? 

❏ ❏ ❏ ❏ ❏ 

Define the type of lifestyle you would like to 
live? 

❏ ❏ ❏ ❏ ❏ 

Find information about graduate and 
professional schools? 

❏ ❏ ❏ ❏ ❏ 

Successfully manage the job interview 
process? 

❏ ❏ ❏ ❏ ❏ 

Identify some reasonable major or career 
alternatives if you are unable to get your 

first choice?  

❏ ❏ ❏ ❏ ❏ 
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Please rate the following statements using the scale below. 
 

 Strongly 
disagree 

Disagree Slightly 
disagree 

Neither 
agree 
nor 

disagree 

Slightly 
agree 

Agree  Strongly 
agree 

In most ways my life is close to my 
ideal life. 

❏ ❏ ❏ ❏ ❏ ❏ ❏ 

The conditions of my life are 
excellent. 

❏ ❏ ❏ ❏ ❏ ❏ ❏ 

I am satisfied with life. ❏ ❏ ❏ ❏ ❏ ❏ ❏ 
So far I have gotten the important 

things I want in life. 
❏ ❏ ❏ ❏ ❏ ❏ ❏ 

If I could live my life over, I would 
change almost nothing.  

❏ ❏ ❏ ❏ ❏ ❏ ❏ 

 
Select the statement that you agree with the most. 

1. Children get into trouble because their parents punish them too much. 
2. The trouble with most children nowadays is that their parents are too easy with them.  

 
Select the statement that you agree with the most. 

1. Many of the unhappy things in peoples lives are partly due to bad luck. 
2. Peoples misfortunes result from the mistakes they make.  
 

Select the statement that you agree with the most. 
1. One of the major reasons why we have wars is because people dont take enough interest 
in politics. 
2. There will always be wars, no matter how hard people try to prevent them.  

 
Select the statement that you agree with the most. 

1. In the long run, people get the respect they deserve in this world. 
2. Unfortunately, an individuals worth often passes unrecognized no matter how hard he 
tries.  

 
Select the statement that you agree with the most. 

1. The idea that teachers are unfair to students is nonsense.  
2. Most students dont realize the extent to which their grades are influenced by accidental 
happenings. 

 
Select the statement that you agree with the most. 

1. Without the right breaks one cannot be an effective leader. 
2. Capable people who fail to become leaders have not taken advantage of the opportunities.  

 
Select the statement that you agree with the most. 

1. No matter how hard you try, some people just dont like you. 
2. People who cant get others to like them dont understand how to get along with others. 
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Select the statement that you agree with the most. 
1. Heredity plays the major role in determining ones personality. 
2. It is ones experiences in life which determine what theyre like.  

 
Select the statement that you agree with the most. 

1. I have often found that what is going to happen will happen. 
2. Trusting to fate has never turned out as well for me as making a decision to take a 
definite course of action.  

 
Select the statement that you agree with the most. 

1. In the case of the well-prepared student, there is rarely, if ever, such a thing as an unfair 
test. 
2. Many times exam questions tend to be so unrelated to course work that studying is really 
useless. 

 
Select the statement that you agree with the most. 

1. Becoming a success is a matter of hard work; luck has little or nothing to do with it. 
2. Getting a good job depends mainly on being in the right place at the right time. 

 
Select the statement that you agree with the most. 

1. The average citizen can have an influence in government decisions. 
2. This world is run by the few people in power, and there is not much the little guy can do 
about it.  

 
Select the statement that you agree with the most. 

1. When I make plans, I am almost certain that I can make them work. 
2. It is not always wise to plan too far ahead because many things turn out to be a matter of 
good or bad fortune anyhow.  

 
Select the statement that you agree with the most. 

1. There are certain people who are just no good. 
2. There is some good in everybody 

 
Select the statement that you agree with the most. 

1. In my case, getting what I want has little or nothing to do with luck. 
2. Many times we might just as well decide what to do by flipping a coin.  

 
Select the statement that you agree with the most. 

1. Who gets to be the boss often depends on who was lucky enough to be in the right place 
first.  
2. Getting people to do the right thing depends upon ability. Luck has little or nothing to do 
with it.  
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Select the statement that you agree with the most. 
1. As far as world affairs are concerned, most of us are the victims of forces we can neither 
understand nor control. 
2. By taking an active part in political and social affairs, the people can control world events.  

 
Select the statement that you agree with the most. 

1. Most people dont realize the extent to which their lives are controlled by accidental 
happenings. 
2. There really is no such thing as luck. 

 
Select the statement that you agree with the most. 

1. One should always be willing to admit mistakes. 
2. It is usually best to cover up ones mistakes. 

 
Select the statement that you agree with the most. 

1. It is hard to know whether or not a person really likes you. 
2. How many friends you have depends upon how nice a person you are.  

 
Select the statement that you agree with the most. 

1. In the long run, the bad things that happen to us are balanced by the good ones. 
2. Most misfortunes are the result of a lack of ability, ignorance, laziness, or all three.  

 
Select the statement that you agree with the most. 

1. With enough effort, we can wipe out political corruption. 
2. It is difficult for people to have much control over the things politicians do in office.  

 
Select the statement that you agree with the most. 

1. Sometimes I cant understand how teachers arrive at the grades they give.  
2. There is a direct connection between how hard I study and the grades I get. 

 
Select the statement that you agree with the most. 

1. A good leader expects people to decide for themselves what they should do. 
2. A good leader makes it clear to everybody what their jobs are. 

 
Select the statement that you agree with the most. 

1. Many times I feel that I have little influence over the things that happen to me.  
2. It is impossible for me to believe that chance or luck plays an important role in my life.  

 
Select the statement that you agree with the most. 

1. People are lonely because they dont try to be friendly. 
2. Theres not much use in trying too hard to please people, if they like you, they like you. 

 
Select the statement that you agree with the most. 

1. There is too much emphasis on athletics in high school. 
2. Team sports are an excellent way to build character.  
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Select the statement that you agree with the most. 
1. What happens to me is my own doing. 
2. Sometimes I feel that I dont have enough control over the direction my life is taking. 

 
Select the statement that you agree with the most. 

1. Most of the time I cant understand why politicians behave the way they do. 
2. In the long run, the people are responsible for bad government on a national, as well as, 
on a local level.  

 
What is your gender? 

1. Male 
2. Female 

 
Please state your age. 
 
 
 
 
 
 
 
What is your education level? 

1. High School 
2. Some College 
3. Trade/Vocational/Technical 
4. Associates 
5. Bachelors 
6. Masters 
7. Professional 
8. Doctorate 

 
If enrolled in college, what academic school do you affiliate with? 

1. Engineering 
2. Science and Mathematics 
3. Education and Social Sciences 
4. Communications and Information Systems 
5. Business  
6. Nursing 
7. Not enrolled in college 
8. Other  
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If enrolled in college, please choose from the following activity-related statements (Select all that 
apply). 

1. I hold at least one position on campus. 
2. I am an athlete. 
3. I am a member of Greek Life.  
4. I am involved in a work-study program.  
5. I am a member of the honors program. 
6. I have/will study abroad. 
7. None of these statements apply to me.  

 
What is your current employment status? 

1. Unemployed 
2. Self-employed 
3. Part-time 
4. Full-time 
5. Homemaker 
6. Student 
7. Retired 
8. Military 

 
Which of the following best describes your race? 

1. Hispanic or Latino 
2. American Indian or Alaska Native 
3. Asian 
4. African American 
5. Native Hawaiian or Other Pacific Islander 
6. White 
7. Other  
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APPENDIX 2 
Gender Breakdown 

 
 
 

APPENDIX 3 
Education Breakdown 
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APPENDIX 4 
Academic School Breakdown 
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Introduction  
Since the dawn of antimicrobial agents, bacteria have found methods of resistance. In 

addition to non-susceptible bacteria, multi-drug resistant (MDR) bacteria have been a growing 
problem. MDR bacteria have become a problem that spread throughout the country. S. 
pneumoniae serotype 35B (PN35B) is a particular invasive penicillin-nonsusceptible strain that 
has caused disease in both pediatric and adult patients from 10 different states within the US. 
Several studies have been done researching the development of resistance; a resistance to 
penicillin and macrolides among different strains of Streptococcus has been shown to have a 
direct correlation with outpatient antibiotic use on a national level. Much work has been done in 
terms of treating MDR bacterial infections as well as trying to further prevent resistance. 
Multidrug therapy has been identified as a treatment option.  

With advances such as vaccines, more effective public health programs, better sanitation, 
hygiene and overall greater standards of living, the development of antimicrobial agents in the 
1930s proved to be one of the most important measures in controlling bacterial diseases in the 
20th century (Cohen, 1992). However, since the dawn of antimicrobial agents, bacteria have 
found methods of resistance. Penicillin-nonsusceptible Streptococcus pneumonia, the principal 
bacteria in community acquired pneumonia, as well as meningitis is just one example that poses 
a major health threat (Stanek, Maher, Norton, & Mufson, 2011). In addition to non-susceptible 
bacteria, multi-drug resistant (MDR) bacteria have been a growing problem. In 1963 Japan, 
bacterial strains causing bacillary dysentery became highly resistant to drug therapy. The 
multiple resistances to streptomycin, chloramphenicol, tetracycline and sulfonamide were carried 
by most of the Shigella strains (Watanabe, 1963) . Cases were also noticed in 1965 Boston, when 
clinical resistance to penicillin was discovered in Streptococcus pneumoniae.  
Widespread problem 

MDR bacteria have become a problem that spread throughout the country. Research has 
shown that resistance is not distributed consistently, but is more prevalent in large urban areas 
and coastal or border communities (Iseman, 1993). A particular serotype of S. pneumoniae  is an 
invasive penicillin-nonsusceptible strain that has caused disease in both pediatric and adult 
patients from 10 different states within the US (Beall et al., 2002). The SENTRY Antimicrobial 
Surveillance Program conducted a study of 1078 Acinetobacter species and 842 
Stenotrophomonas maltophilia isolates. Research was conducted on the bacteria obtained over a 
two year period, collected from five different countries. Both the frequency of infection as well 
as the activity of several antimicrobials against all of the strains collected were studied. The 
patterns of antimicrobial resistance were varied among the distinct regions from which they were 
collected. These differences in resistance stress the importance of surveillance and determining 
the most adequate therapy for these infections (Gales et al., 2001). Dispersion of the clones of 
MDR bacteria is now common and often due to the movement of people. Local evolution of 
MDR bacteria is also to blame, as the pressures of excessive antibiotic use and horizontal gene 
transfer allows the resistance to spread to different species and strains. (Hawkey & Jones, 2009). 
Because of the increasing prevalence of these resistant bacteria across the globe, selective 
susceptibility testing as well as epidemiological investigations are important factors to be 
considered during outbreaks (Appelbaum, 1992). 
Methods of resistance  

Multiple studies have been done researching the different types of developmental 
resistance among many different strains of bacteria, while overexposure to antibiotics remains 
one of the most predominant causes. A resistance to penicillin and macrolides among different 
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strains of Streptococcus has been shown to have a direct correlation with outpatient antibiotic use 
on a national level. Wide variations are shown at national levels (Albrich, Monnet, & Harbarth, 
2004). Pseudomonas aeruginosa is problematic in its resistance in that it has inherent resistance 
to many different drug classes, it uses mutations to acquire resistance to all pertinent treatments, 
its rates of resistance locally and the fact that it plays a frequent role in serious infections. 
Several isolates of P. aeruginosa exhibit resistance to all reliable antibiotics, a problem that is 
likely to grow (Livermore, 2002). A study of the factors associated with the MDR bacteria that 
cause secondary peritonitis revealed 14 out of 93 patients hosted MDR bacteria. These bacteria 
were further associated with pre-operative hospital stays as well as previous antimicrobial 
therapy and post-operative antimicrobial therapy (Seguin et al., 2006).  

Studies of emerging fluoroquinolone resistance in different species of bacteria have 
shown that, as well as human to human spread, other epidemiological factors such as drug use in 
animals have contributed to overall resistance. This is supported by the fact that resistance has 
developed in bacteria such as Escheria coli, Neisseria gonorrhoeae, and Campylobacter jejuni.  
These are bacteria in which multiple mutations are needed in order to create clinically important 
resistance (Hooper, 2001). Other recently discovered factors that hold major implications are 
multidrug efflux, hypermutability, integrons as well as plasmid addiction (Livermore, 2003). 
Bacterial recombination is yet another major factor that is useful in explaining MDR bacteria. 
Studies have shown that populations where recombination occurred, MDR evolved quickly, 
providing direct evidence of the fitness benefits of recombination. (Perron, Lee, Wang, Huang, & 
Barraclough, 2012).  

In 1997 and 2004 two studies were conducted regarding the bacteria in hospital effluent 
in relation to bacteria from sewage of a residential area. The first study explored the similarities 
of bacteria found in hospital effluent from ten hospitals throughout central India, and bacteria 
from sewage from Indore, a residential area of India. This study showed an increased level of 
MDR bacteria in the hospital effluent compared to the sewage. The bacteria collected from the 
hospital effluent also carried resistance for the more commonly used antibiotics (Nema, 
Premchandani, Asolkar, & Chitnis, 1997). The second study performed was to assess the 
changes in bacterial populations in the hospital effluent treatment plant. It was shown that the 
majority of the bacteria from the hospital effluent remained adhered to solid particles, leaving 
aeration and clarification to remove bacteria through processes such as flocculation. Even after 
this, the effluent still contains generous amounts of MDR bacteria which must be inactivated by 
way of chlorination. The bacteria are then concentrated in sludge resulting in more chlorine 
needed for decontamination. (Chitnis et al., 2004). 
Treatment and prevention 

Much work has been done in terms of treating MDR bacterial infections as well as trying 
to further prevent resistance. Multidrug therapy has been identified as a treatment option. One 
particular study compared the effects of combination therapy with sequential therapy in both 
treatment of the infection as well as prevention of developing resistance. It was shown that the 
sequential use of two antibiotics, in a particular order was effective at slowing the rate of 
evolution when the antibiotics were used in a specific order. The study also revealed that first 
using an antibiotic associated with high costs of resistance was effective at diminishing the 
chance of MDR evolution in sequential therapy (Perron, Kryazhimskiy, Rice, & Buckling, 
2012).  

Methicillin-resistant Staphylcoccus aureus (MRSA), a gram positive bacterium, has 
always been a prevalent problem in the medical field. In 1991, a study was conducted on the 
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effects of mupirocin ointment on eliminating MRSA colonization as well as transmission in a 
long term care facility. 65 patients that were colonized with MRSA receive the mupirocin 
ointment applied to the anterior nares as well as wounds. It was shown that the mupirocin 
eliminated MRSA from the sites of application by the end of the first week. However, 40% of 
the patients experience a recurrence. Additionally, mupirocin-resistant MRSA strains were 
isolated in 10.8% of the patients (Kauffman et al., 1993). Nursing homes should regularly 
monitor and control the use of antibiotics as well as survey resistance patterns among pathogens 
isolated (Wiener, 1999). In addition to methicillin-resistant S. aureus, other resistant gram 
positive bacteria are penicillin-resistant pneumococci and vancomycin-resistant enterococci; 
these three making up the most feared pathogens (Bonomo, 2000).  

Because of the appearance of multidrug-resistant gram-negative pathogens, colistin has 
reemerged as an antibiotic in treating these resistant pathogens (Antoniadou et al., 2007). 
Colistin is a polymixin that has been used with more frequency in the face of MDR bacteria. A 
study was conducted on the effects of colistin used in treating Acinetobacter baumannii with a 
combination of colistin and rifampicin. Clinical and microbiological responses were recorded in 
76% of cases; concluding that colistin and rifampicin appear as a safe and effective combination 
therapy. (Bassetti et al., 2008).  
 
Conclusion 
 Because of the “dry antibiotic development pipeline” and increasing frequency of MDR 
bacteria, polymyxins have re-emerged as treatment options, as well as the different treatment 
therapies that have been developed in order to fight antimicrobial resistance (Zavascki, Goldani, 
Li, & Nation, 2007). Since the Infectious Diseases Society of Americas 2009 status report, only 
two new antibiotics have been approved, while the numbers of new antibiotics annually 
approved for marketing remains declining (Boucher et al., 2013). The best methods of prevention 
of further resistance are increasing education, imposing better antibiotic control measures and 
promoting epidemiological and scientific research  (Bonomo, 2000). As clearly stated by D. 
Livermore in his 2003 article Bacterial resistance: origins, epidemiology, and impact, “Overall, 
the best that can reasonably be anticipated is an improved balance between the accumulation of 
resistance and new antibacterial development,” (Livermore, 2003). The methods of resistance 
must be further explored so that new antibiotics can be manufactured to combat these bacteria in 
different ways.  
Purpose 

This study was conducted in order to determine the level of repeated exposure necessary 
for E. coli to develop a resistance to ampicillin.  
Methods 

Three separate lines of E. coli were inoculated from glycerol stocks and cultured 
overnight in Tryptic Soy broth (TSB) before one was selected as the origin for all following 
experimental lines.  The culture showing the highest bacterial density was used as precursor for 
all subsequent experiments.  

One plate of Tryptic Soy agar (TSA) was cultured and allowed to culture overnight 
before being stored in the refrigerator to serve as a back-up of the original bacteria. In addition to 
the back-up plate, three more plates were cultured, titled Line A, Line B and Line C. 50μL of the 
E. coli from the original TSB culture were micropipetted and dispersed on the agar of each plate. 
Once the bacteria were spread, five ampicillin antimicrobial discs were placed in a square 
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pattern, four at each corner and the fifth in the middle. The ampicillin was administered via paper 
discs, from the Becton, Dickson and Company, each with a concentration of 10μg.  

The three plates were placed in the incubator at 37°C and allowed to culture for 24 hours 
before being removed and stored in the refrigerator. These times were chosen as they were most 
effective and convenient with scheduling of lab time. The plates were then analyzed by taking 
notes on the characteristics of the growth of the bacterial lawn. Seven measurements were taken 
from the edge of the disk to the nearest bacterial growth; all measurements were done in 
centimeters.  

Once all measurements had been taken, the bacterial colonies closest to the disk were 
taken from around each of the five disks on the plate and were inoculated into a 1.5mL 
centrifuge tube with a mixture of 100μL water and 100μL TSB using sterile techniques. This was 
repeated for each of the three plates. The tubes were then gently shaken before 100μL of the 
inoculated mixture was pipetted onto new TSA plates to culture the next line of bacteria for 
treatment. All plates were prepared in the same manner, in regards to inoculation of the plate as 
well as placement of the ampicillin tablets.  

In addition to continually treating for resistant bacteria, gram staining was used to 
identify the bacteria and to ensure that all cultures were of the same bacteria with no 
contamination.  
Results 
 13 treatments were performed before a resistance to the ampicillin discs was shown in the 
third strain of bacteria, “Line C.” Once resistance to the discs was established, it was tested 
against agar containing ampicillin. In addition to the strain of bacteria that showed resistance to 
the ampicillin discs, both other strains, Lines “A” and “B,” showed resistance to agar containing 
ampicillin. All three strains were tested against the initial untreated plate of bacteria as a negative 
control, which showed no growth on the agar containing ampicillin. The ampicillin was present 
at a concentration of 100mg/mL in the premade tryptic soy plates.  
 There was one instance of contamination that occurred in the second treatment of “Line 
A” and proceeded through all of the following treatments of that line. The unknown bacteria 
were isolated and cultured from the 02/09/2015 treatment group of Line “A” bacteria on 
02/12/2015. This initial isolation culture had very dense growth patterns. Bacteria from this plate 
were cultured using the T-streak method for further colony isolation. Once colonies had been 
isolated, gram staining was performed for identification, as well as endospore staining. 

Gram staining (Photo 5) showed he bacteria to be gram positive, reinforced by plating of 
the unknown bacteria on MacConkey agar (Photo 1) which resulted in no growth.  Staining also 
showed that the unknown bacteria were endospore forming (Photo 7), all evidence pointing to 
the unknown bacteria as Bacillus subtilis, a common laboratory contaminant.  
 Table 1 shows the average distances from the edge of the zone of inhibition of bacterial 
growth to edge of each of the five ampicillin discs for all three lines of bacteria at all treatment 
dates.  While photo’s 3 and 4 illustrate the differences in resistance between earlier (02042015) 
and later (03252015) treatment groups. Photo 2 shows growth from all three lines of bacteria 
plated onto the ampicillin containing agar, with the untreated bacteria used as a negative control 
showing no growth.  

Graphs 1 and 2 clearly illustrate the differences in resistance of the bacteria. The data 
from Graph 1 were taken on 02/02/2015. The data from Graph 2 were taken on 03/04/2015. All 
data points represent distances from the edge of bacterial growth to the edge of the ampicillin 
discs. In Graph 1, the closest data point was measured at 0.4cm, while in Graph 2, the furthest 
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data points were all measured at 0.4cm and the nearest growth being less than 0.1cm. The data 
points from the last two treatments were excluded because the development of resistance allowed 
bacterial growth to the edge of the disc, resulting in a lack of data points.   
 

 

 

 

Photo 1: Lack of growth on MacConkey agar reinforces 
that the unknown bacteria is gram positive.  

 

 

 

 

 

 

Photo 2: Growth of all three lines of bacteria in the presence 
of agar containing ampicillin with untreated bacteria as a 
control.  

 

 

 

 

 

Photo 3: Clear visualization of zones of inhibition around 
each of the 5 ampicillin discs.  
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Photo 4: Visualization of the lack of bacterial inhibition in 
the presence of ampicillin discs, 13 treatments after the 
initial treatment group on 01/28/2015.  

 

 

 

 

 

Photo 5: Gram staining of unknown bacteria reveals gram 
positive bacteria in a different growth pattern than E. coli.  

 

 

 

 

Photo 6: Gram staining of E. coli from treatment 
02/11/2015 showing expected gram negative rod shaped 
bacteria with no clustering growth pattern, as seen in the 
unknown bacteria.  

 

 

 

Photo 7: Endospore staining showing in green the presence        
of endospores in the unknown bacteria.   

 

 

 

 

Photo 4 

Photo 5 

Photo 6 

Photo 7 



51 

 

 

Graph 1 represents all of the measurements taken on 02/02/2015 for each of the three lines of 
bacteria, around each of the five ampicillin discs.  

 

 

Graph 2 represents all of the measurements taken on 03/04/2015 for each of the three lines of 
bacteria, around each of the five ampicillin discs.  
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Table 1 

 Treatment Date 
Group 01282015 02022015 02042015 02062015 02092015 02112015 02162015 
Line A 0.547778 0.608286 0.49167 0.418571 0.359429 N/A 0.3288571 
Line B 0.583333 0.586571 0.453889 0.242857 0.288 0.3397143 0.2877143 
Line C 0.532857 0.614 0.478611 0.333611 0.318286 0.3957143 0.2825714 

 

 Treatment Date 
Group 02182015 02232015 02252015 03022015 03042015 03162015 03252015 
Line A 0.1442857 0.2991429 0.2328571 0.260571 0.252381 N/A N/A 
Line B 0.2542857 0.18 0.1628571 0.272857 0.304286 0.17222 0.1109375 
Line C 0.1882353 0.2285714 0.3057143 0.101429 0.123611 N/A N/A 
 

 

Discussion 
The persistence of antibiotics into aquatic environments due to a lack of efficient 

filtration systems in waste water treatment plants can have detrimental impacts on the microbial 
communities that it contacts. Repeated exposure to low concentrations of antibiotic over an 
extended period of time can lead to development of antibiotic resistance.  As antibiotic resistant 
bacteria become more common, the methods of resistance require exploration in order to find 
new methods for safe disposal of bacteria.   

Only 14 treatments were necessary before resistance to the ampicillin discs was 
developed. Resistance was shown to the 10μg ampicillin discs by one line of bacteria, however 
all three lines show resistance to agar containing ampicillin. Resistance to the ampicillin discs 
was shown in Lines A and C.  In the final treatment, there was some growth of the unknown 
bacteria on Line A, however Line C remained uncontaminated. Line B was the only bacterial 
line that did not show resistance to the ampicillin discs.  

Gram staining showed the unknown bacteria to be gram positive, reinforced by plating 
the unknown bacteria on MacConkey agar which selects for gram negative bacteria. Photo 5 
shows the gram stain of the unknown rod shaped bacteria growing in clusters and chains, 
different than E. coli which grows as gram negative rods that don’t grow in either clusters or 
chains which is displayed in Photo 6.  
 There is room for extension of research on this topic in regards to exposure levels, as well 
as secondary treatment with a separate antibiotic with different means of affecting the cell.  
Treatment of resistant bacteria with a second antibiotic in order to culture a strain of bacteria that 
is resistant to multiple antibiotics would help to further illustrate the adaptability of bacteria in 
response to changes in their environment. The variance in exposure levels as well as the timing 
of exposure to the different antibiotics is important in illustrating an efficient timeline for 
production of resistance.  
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Abstract 
Over the course of the past half century, the freedoms given to college journalists have 

been altered due to various court cases that have restricted what student newspapers can and 
cannot publish. Because each relevant court case dealing with suppression of the press has 
negated its predecessors, high school censorship has been applied to collegiate publications, 
inevitably limiting the rights given to the college reporters. However, there is only so much 
information administrators can prohibit from being printed because they do not have complete 
control of student media. As a result, universities have attempted to devise ways around the law 
so they can force the student newspaper to be a public relations tool for the institution instead of 
a professional development device. Nonetheless, there are ways in which student newspapers at 
private universities can print the truth without having to fear being censored. This paper will 
explore the means in which this is possible. 
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Introduction 
Being a student editor is no easy task. From constantly fretting over the strict deadlines 

that deem whether material will be published in the next issue, to juggling a full course load, to 
supervising a faction of writers who cannot comprehend the difference between a lede and a 
lead, collegiate correspondents have an abundance of responsibility that extends far beyond the 
boundaries of the newsroom. But perhaps the most substantial challenge is one that, more often 
than not, the student has absolutely no control of whatsoever. When stringent college 
administrators breathe down the neck of newspaper editors, looking for any excuse they can 
uncover in order to slash funding for the entity and deprive the journalists of information needed 
to provide unbiased reporting to the campus community, forging the editorial direction of each 
print edition is the least of their worries. Because campus administrations strive to promote the 
school in a positive light, they can attempt to prevent students from publishing facts that may 
seem hazardous to the public perception of the institution. When this happens, college journalists 
are deemed powerless and have to take indirect reporting routes in order to actively seek the truth 
and disclose information that is unearthed (SPJ Code of Ethics, 2014).  
 
The First Amendment 
 Ever since the first student newspaper rolled off the printing presses at Dartmouth 
College in 1799, undergraduates have battled with higher authority for supremacy among the 
boundaries of their respective campuses, often falling in a fight familiar to nearly every campus 
publication in the United States (Reimold, 2013). When faced with adversity stemming from a 
controversy on an institution’s grounds, student editors have two distinct options they can abide 
by. During these times, the student press can either fulfill its journalistic integrity by disclosing 
information that would portray the university in a negative manner, fully aware of the backlash 
that could ultimately destroy its status as a campus fixture, or it can simply abide by the 
institution’s requests and not publicize subjects that would mar the university’s academic 
prestige. However this was not always the case since, up until the recently, the notion that any 
publicity was good publicity was the primary marketing tool utilized by the titans of higher 
education. 

When James Madison collaborated with Thomas Jefferson to draft the Freedom of the 
Press clause in the First Amendment, the two Virginians envisioned a media enterprise that 
would not be subjected to the same government censorship that its English counterparts faced 
throughout the 17th century (Head, n.d.). Thus for the previous 240 years, professional media 
outlets were, under the provisions of the Constitution, emancipated from writing solely about 
optimistic news and afforded the right to deliver truthful reporting without fear of government 
intervention. This is the standard in the industry becasue the publication is likely owned by a 
parent company and not connected directly with the physical boundaries its reporting jurisdiction 
lies within.  

Conversely, student publications on college campuses are not as fortunate; being a 
subsidiary of the university, they must adhere to a stringent code of conduct unless they are a 
separate, fully-funded entity. Even if the publication is liberated from the educational institution 
and therefore able to freely detail information that would be beneficial to the student population 
as a whole, the school’s leaders could still flex their muscle to induce an aggressive scare tactic 
to deter the leaking of information that otherwise would have been swept under the rug by the 
administration, never to be addressed again. Because of the various freedom of speech and 
expression decisions handed down by the United States judicial system over the past five 
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decades, it has become increasingly easier for the bureaucrats of higher education to annex full 
editorial control of the paper from the students, which is partially the reason why these 
journalists are unable to fulfill their obligations as watchdogs at the already corrupt colleges in 
the nation.  
 
The Court Cases  
Tinker v. Des Moines  

The 1969 landmark Supreme Court case, Tinker v. Des Moines Independent Community 
School District, designated the Constitutional privileges granted to public school pupils via the 
influential Tinker Test – which allocates free speech to students as long as it does not disrupt 
others from learning. At first, it initially appeared that public university newspapers would be 
safeguarded under federal law for its printed material, under the condition that it was not viewed 
as obscene in any manner (Ryan & Martinson, 1969). Even though in the 1960s, college leaders 
were permitted to institute “reasonable rules for the time, place or manner of the distribution of 
student or other publications,” administrators were likely not to take action regarding the student 
newspaper unless it was reasoned to be a necessity. Although Tinker v. Des Moines was 
associated with the freedoms given to students in grades 9-12, three years later, in Healy v. 
James, the Tinker ruling was applied to colleges after a unanimous verdict affirmed that 
undergraduates are authorized to receive the same free speech rights that are given to individuals 
in a general public setting (Van Alstyne, 1990).  
Widmar v. Vincent  

This decision was reaffirmed in the 1981 freedom of speech and religion suit Widmar v. 
Vincent in which the Supreme Court determined that there is “no doubt that the First Amendment 
rights of speech and association extend to campuses of state universities” (Hunker, 2007). Thus, 
as long as a college was publically funded and an integral part of the state’s system of higher 
education, its student media syndicates would be permitted to freely express ideas as an open 
forum. This clearly distinct line dividing a student publication’s right to report on its school 
became hazed seven years later as a result of the Supreme Court case that set the precedent for 
nearly every student media outlet, no matter the scholastic level. Prior to May 1983, it had been 
nothing new for student newspapers to challenge the authority of the institution, but often times 
the administration had admonished the thought of monitoring every facet of the paper because it 
was simply viewed as an arduous and futile burden that would not be the means to an end of free 
press (Tanner, 2007). Because of this, no matter what articles were produced, the newspapers 
were sheltered from censorship as long as the university was deemed a public institution and 
received funding from both the state and national governments. This enabled the media to 
liberally cover whatever they desired without being subjected to legal or internal repercussions 
from the department.  
Hazelwood v. Kuhlmeier  

Yet following the breakthrough 1988 case Hazelwood School District v. Kuhlmeier, the 
boundary delineating journalistic integrity between unethical behaviors by a university was not 
coherent and various aspects fell into a gray area that inevitably made it difficult to differentiate 
what a school executive could and could not suppress (Tanner, 2007).  

It all began at Hazelwood East High School in St. Louis County, Missouri after 
journalists had intended to print two controversial articles in their newspaper, The Spectrum. 
Both bylines, one chronicling teen pregnancy within the district and the other detailing the 
feelings of students coping with their parents’ divorce, were judged to be unsuitable for a high 
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school aged audience by Principal Robert Eugene Reynolds during the publication’s customary 
administrative audit period prior to publication.  

Because the end of the academic year was approaching, Reynolds thought that there 
would not be enough time to make the appropriate alterations and subsequently opted to cut two 
of The Spectrum’s four pages, neglecting to inform the writers that their work was omitted from 
the final product. As a result, student editor Cathy Kuhlmeier, along with two staff reporters and 
the aid of the American Civil Liberties Union, filed a lawsuit against the district, claiming that 
the school’s censorship policy was not only in a direct violation of their first and fourteenth 
amendment freedoms, but also unjust because prior editions of The Spectrum tackled the same 
issues that were now being considered obscene. In its initial ruling, the U.S. District Court for the 
Eastern District of Missouri contended that the school was not in violation of any morality 
charter because administrators were permitted to curb student work if, and only if, there was 
“substantial and reasonable basis” for the restriction (United States Courts, n.d.).  

The litigation process was reassigned to the U.S. Court of Appeals for the Eighth Circuit, 
where the previous proceedings were overturned on the basis that student publications functioned 
as a public forum for the academic institution. Because of this, content could not be suppressed 
unless it hindered the rights of those in the school. The Supreme Court then disseminated a writ 
probing judicial review, which ultimately transferred the dispute to the highest federal court in 
the U.S. In January 1988 – nearly five years since the preliminary ban issued by Reynolds – in a 
5-3 majority, the Supreme Court reversed the Court of Appeals’ decision, asserting that school-
sponsored activities and organizations that were not granted immunity from executive 
bowdlerization. The justices in the majority, William Rehnquist, Byron White, John P. Stevens, 
Sandra Day O’Conner and Antonin Scalia, argued that, because the paper was an entity 
subsidized by the district, its sole purpose was not to function as a student communication 
mechanism. In other words, The Spectrum did not warrant the same benefits that its self-
sufficient and professional counterparts maintain (Meyer, 1988). The publication was the 
byproduct of a Journalism II course and intended only to serve as a training tool for the students, 
consequently rendering it a non-legitimate media source which, in turn, made it permissible to 
blacklist certain articles.  

This majority opinion has been one of the most pertinent examples associated with 
student press incidents because it superseded the precedent set forth by Tinker v. Des Moines 19 
years earlier. In its simplest form, the ruling stated that student reporters must abide by the orders 
of a school’s authority figure when asked to do so, whereas the Tinker decision established the 
notion that the only possible way speech could be censored was if it was determined to be a 
detriment to other students or if it disrupted the institution’s learning environment. For the most 
part, the Hazelwood case was meant to only be applied to instances of high school-based 
expression though the ruling has been known to be applicable to a college setting from time to 
time (Meyer, 1988). However in the 27 years since White penned the majority opinion, some 
federal courts have maintained that the verdict can, theoretically, be pertinent to collegiate 
publications, while other tribunal systems have ruled against this.  
Hosty v. Carter  

Despite these inconsistencies regarding whether administrative censorship at the high 
school level can be a relevant cause to expurgate media outlets in a university environment, the 
collegiate press was frequently exempt from the Supreme Court’s decision made on that fateful 
day in mid-January 1988. That changed in 2005 when executive restriction on student media was 
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brought to the forefront once again and more articulately defined the position administrations can 
take in terms of limiting the material student publications can print.  

In the fall of 2000, The Innovator – the student newspaper at Governor’s State University 
– published a series of articles castigating authoritative measures taken by the institution. In 
order to limit the circulation of material that could be considered a public relations nightmare, 
Dean Patricia Carter demanded to view and approve all future issues before they could be 
distributed throughout the suburban Chicago campus (Free-speech rights of college newspapers 
contested, 2004). Despite the fact that Governor’s State had a policy giving The Innovator’s staff 
the sole right to “determine content and format of their respective publications without 
censorship or advance approval,” Carter went ahead with her edict, which prompted the student 
editors to file suit against both the institution and the Illinois Attorney General’s office, claiming 
that they were denied their freedom of the press doctrine and that the rights they possessed as 
college students were equivalent to those at a high school level (Waldman, 2006). Nevertheless, 
up until that point, the precedent set by Hazelwood v. Kuhlmeier was never applied to a court 
case dealing with suppression of a college newspaper. Consequently, in its preliminary ruling, 
the court of appeals pronounced that the “decisional framework at the university level should be 
the same as the ‘Hazelwood framework’ established by the Supreme Court for the high school 
level” (Murphy, 2014).  

Because of the ruling made by the Seventh Circuit, there is a clear and present danger 
suspended over the heads of college reporters everywhere in which administrators are patiently 
waiting to fully suppress their rights at campuses scattered throughout the nation (Silver, 2007). 
Since the court case made it reasonable to apply the public forum doctrine to a college audience, 
a line has been drawn separating what can be classified as student expression as opposed to what 
is in the sincere securities of the college when it comes to banishing printed or digital news 
material (Smith, 2002).  

Yet with all of the student expression court cases that have incited outrage in both the 
minds of administrators and student correspondents alike, the chief difference between public 
and private universities and self-sufficient media conglomerates versus those whose existence is 
fully dependent on the institution is what censorship limits are enacted to keep a keen eye on the 
editorial influence given to the hierarchical educational executives (Plopper, 2001). Public 
colleges that receive capital from the state government’s budget are generally exempt from press 
restrictions because they are the backbone of a state’s educational system; any attempt to hinder 
this reputation would jeopardize the institution’s chances of inheriting backing from the 
commonwealth. This is because public universities are considered state agencies, whereas 
private schools are not and the only way this doctrine would be altered is if mutualistic 
relationship is inevitably forged between private universities and their state educational 
departments (Meyer, 1988). Though despite the fact that it may seem like there is no hope 
whatsoever for college reporters to fully devote themselves to providing unprecedented coverage 
to their respective private institution campuses since the threat of censorship or the refusal to 
disclose pertinent information is constantly lingering, there are unconventional ways to 
circumnavigate the system to stay within a journalist’s legal boundaries and also deliver the best 
possible story to the masses.   
 
An Alternative Approach 

It is a situation that every newspaper editor at a private institution has faced. The 
publication has just inked an investigative piece documenting the president’s tax fraud. Or 
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perhaps someone on the staff discovered that the star athlete is involved in an academic cheating 
scandal. If the articles get published, two prominent figures of the campus community will fall 
from grace. Should the editor opt to fulfil their journalistic integrity and report the news 
regardless of the ramifications? Or do they feel obligated, as students, to not want to damage the 
reputation of their educational precinct? What if the university pays the students’ stipends, 
therefore constituting them as employees of the school? When all of these factors are taken into 
consideration, it is no wonder why some publications elect to turn their backs on the truth (Filak, 
2012). And even if they do strive to serve as a watchdog over the student body, monitoring the 
actions of those in control, what is going to stop the institution from censoring the newspaper? 
The Difference  

There is a lot that can stand in the way of administrative restriction of the press. But 
without fully comprehending the law, the university will continually bully the student 
newspaper, thinking no one knows better (Wright, 1986). Though there are ways around this 
appalling situation. They are not ideal, but they are effective, which is why everyone needs to be 
made aware of their privileges as undergraduate reporter (Buss, 1989).  

First and foremost, there is a significant difference between the rights public and private 
school journalists have. Since all public colleges receive money from the state or commonwealth 
that governs it, the students attending have all of the basic freedoms they would possess in any 
public place. If the institution would infringe on these rights, its funding would be slashed. In 
theory, this could be done but if so, the college would run the risk of not receiving an allocated 
operating budget from the state, which would be its worst nightmare. As a result, state 
educational establishments are deterred from doing this (Gow, 1990).  

The private school sector is where things get a little more complicated. These institutions 
do not rely on public subsidy, so they has less to lose and consequently are more likely to wage 
the suppression war against student newspapers. Therefore, student publications under this 
jurisdiction have to be crafty in order to stay one step ahead of the administrators.  
Independent Student Media  

Plain and simple, if a college newspaper at a private institution does not want to be 
subjected to hierarchical censorship, then it has to find a way to become financially independent 
from the university, a separate entity altogether that serves the boundaries of the campus, but has 
no affiliation with the school other than its coverage area (Knull, 2001). Even though this can 
sometimes not be a practical or feasible option, it is the most appropriate course of action. Even 
though the outlet will not have a formal meeting space on campus, will have to generate its own 
revenue through print and online advertisement sales and cannot bank on the school to pay its 
staff a cushy monthly salary, it is the ideal situation. In a sense, it is a large investment with little 
to no return. But that is exactly why it is worth it in the long run.  

If there is one sure fire way to ensure that freedom of the press will not be an issue at a 
respective post-secondary institution, it is liberating student media from the school (Reed, 2004). 
If the university would attempt to censor an independent college publication, its act would 
quickly be thwarted because they would have no case whatsoever against the newspaper. They 
would not be able to threaten the organization with expulsion because there would not be any 
wrongdoing occurring. It would be equivalent to intimidating a group of students into not 
playing their weekly pickup basketball game because of the possibility that that faction of friends 
would promote the school in a negative light. There just is not any argument to be made there. 
Though the only censor these independent publications have to worry about is having student 
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groups steal free issues straight from the newsstand (Koster, 1994). And since most college 
newspapers have a supplementary website, this has become less of an issue.  

However the reality of the situation is that it is not possible to have every student 
newspaper at a private university be self-governing.  

There comes a time when college publications have to seek outside financial assistance 
thus putting them in debt of another organization. For instance, the Daily Egyptian, the 
newspaper of Southern Illinois University Carbondale, was stuck in a rut following the spring 
2014 semester. After realizing that their independent voice was in jeopardy of becoming a thing 
of the past, SIUC students created a “rallying cry,” #SavetheDE, which led the Illinois 
Legislature to allocate $70,000 from its state budget to the Daily Egyptian (Otto, 2014). 

The previous year, Western Michigan University’s Western Herald found itself in a 
similar position, which forced the student body to approve the Student Media Group ballot 
initiative. Despite the fact that this act collects a $5 activity fee from all students and divvies the 
revenue between the campus newspaper, radio station and television channel, it puts the Western 
Herald in a difficult situation (Grasgreen, 2013). Technically, the paper is an entity of the entire 
student body, which technically gives them the ability to censor it. Because of this, if students 
are upset, displeased or downright outraged at the outlet for publishing a controversial story, they 
can barrage the editors to take the information out of print.  

If being funded by an outside source is the only option, then censorship is bound to occur, 
more likely sooner rather than later (Lyons, 2006). But before this happens, administrators will 
do whatever is permissible to not allow valuable information seep through the cracks of 
conversation, only to later appear in a printed product. If insight is not released into the public 
sphere, then the institution does not have to worry. Even if they are financially independent and 
able to report the news without fear of censorship, student journalists can sometimes be unable to 
do so due to the fact that data is not always made publically available. The most common 
example of this occurs whenever a reporter inquires about a topic that has snuck under the radar. 
If it is something that the public relations department does not want exposed, they will coach the 
school’s administrators not to say anything more than the bare minimum so that any information 
that can potentially shed the institution in a negative light is not released, thus safeguarding the 
institution’s reputation (Stewart, 2004). Unfortunately, this is the way things are, have been and 
always will be.  
Forging Relationships with Administrators  

As a result, it is imperative that journalists think outside the box when seeking to bring 
attention to aspects about a college that need to be altered for the betterment of the entire student 
body. Sure, a reporter can run with the phony answers that are conceived prior to an interview, 
but quotations like that do not do a public service. Rather, if anything, it actually harms the 
reader more than it aids them because they are being fed information that serves no use, filler 
material that is a bane to the students if digested. The only way to get authentic reactions out of 
campus officials is to first form pertinent relationships with these individuals prior to covering 
breaking news (Nesvisky, 2008). This is why the beat system is an essential part of college news 
organizations. By getting to know administrators, deans, coaches and the president, collegiate 
correspondents are able to extract information that otherwise would be locked up within the 
bowels of an executive’s mind.  

It does not make sense why an individual would give honest answers to someone they 
just met five minutes prior to an interview. Acquaintances receive generic responses while 
associates get the truth. The journalist does not have to become best friends with their sources, 
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but the greater the bond they have with the leaders of academia, the less likely they are to have 
their pieces censored. Even if an official disagrees with an article written about them, they are 
not as inclined to take action if they know and respect the writer on a personal level. This goes 
back to the common notion that it is easier to attack someone you don’t know rather than a 
colleague.  
Inside Sources  

Nevertheless, no matter how close a reporter is with their contact list, sometimes they are 
unable to persuade this person to budge and, as a result, are unable to craft a compelling story 
because the facts are not being disclosed.  

It is during this time that the university believes it has won. For example, news of the star 
basketball player being suspended for violating the program’s drug policy or the professor who 
was arrested for driving under the influence will never be discussed outside of the confined walls 
of a campus boardroom. And most likely, in situations similar to this, they are correct. If 
something happens within the perimeters of a private college campus, the records will be kept 
internally and are nearly impossible to retrieve. However if outside law enforcement is brought 
in, then they must file a police report, therefore making that incident a public record. For 
instance, in the case of a basketball player being caught with narcotics on a private campus, the 
case will be handled through judicial affairs, the individual’s name will not appear in the police 
blotter and the head coach will handle this matter internally and in a press release, the sports 
information director will say said player was suspended for a “violation of team rules.” If the 
actual scandal was revealed, then the university would receive negative attention, prompting an 
abundance of unwanted attention that could ultimately affect application numbers, in turn, 
equating to a loss of revenue. A college is a business and the less students who want to attend, 
the less money that is being brought in, which typically translates to a high tuition bill to those 
already enrolled.  

So in short, since private institutions are not required to announce this information, they 
will not. Though, if inside sources have a say in this, the story, good, bad or ugly, will be leaked. 
The first rule of journalism is to know your audience and no one knows this statement better than 
student journalists, simply because they are students first and reporters second. Rumors and 
speculation spread like wild fire in a college setting because everyone knows someone who 
knows someone else, validating the six degrees of separation theory. So if an athlete is caught 
with drugs, the journalist can track down someone who knows exactly what happened. It is just a 
matter of whether they trust that person enough to run with the information they are told. If they 
believe the source to be credible, then they can ultimately publish their account of the story. But 
is this method advised?  

That depends. 
Anytime anything is published, a journalist’s integrity is on the line and the first time 

false facts are printed, that person is doomed since it is easier to destroy a reputation than it is to 
build it back up. A lot of risk lingers with this alternative. But at the same time, so does a huge 
reward, most notably being the first writer to break a story that could potentially send ripples 
throughout the college community (Snyder, 2002). Even if the information is legitimate, the 
university could still attempt to remove the article from the school paper. However even if this is 
done, once the news is in the public sphere, it is out there for good, opening the floodgates of 
negative publicity all at once for the institution. Thus, the news outlet is able to fulfill its first and 
only duty to the student body; exposing all the corruption and wrongdoing that occurs on 
campus.  
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Conclusion 
So what about all of the previous court cases dealing with student expression and 

freedom of the press? Are they still relevant? It really just depends on a case by case basis. If 
there is one thing for sure, it is that the law is not generally in the favor of student newspapers at 
private colleges. Father time has not been fair to post-secondary publications. Every major suit 
that has been brought to the public eye has had a differing opinion regarding what rights should 
be granted to student media channels. When one case ruled in favor of one side, the preceding 
opinion went against the precedent, attempting to manufacture its own identity. Because of this, 
there has never been a coherent guide to follow, often times putting reporters in a bind because 
the administration of their university follows one precedent and not the other. Sometimes it could 
rule in their favor, other times not. There never seems to be any consistency with this, which is 
why the need for student journalists to not only comprehend their rights, but also understand the 
varying courses of actions they are permitted to take is held in such a high regard.  

Tinker v. Des Moines really did not do anything for college newspapers, neither did 
Hazelwood v. Kuhlmeier nor Hosty v. Carter. In fact, none of these court cases benefited college 
publications at private universities (Ramey, 2009). If anything, they did more harm than good. 
But being a journalist is an uphill battle so something like this should not be anything new to 
these future professional writers, editors, photographers, anchors and producers. If anything, it 
can only make them more prolific at their occupation after graduating because they would have 
faced every journalistic adversity known to man in college. Let’s face it, even though there is not 
much student reporters can do, there are ways to circumvent the system, it just depends which 
one is the most appropriate fit for a particular situation.  
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Introduction 
With the implementation of the Post 9/11 GI Bill, more veterans are returning to college 

to obtain degrees. However, not all of these students are successful in their ambitions. Through a 
review of the literature and survey administered to student veterans, incite was provided into 
how to help this student population become more successful at obtaining degrees.  

A student veteran once reported being successful in his courses pre-deployment but 
struggling once he returned from his deployment. He was once a thriving student with minimal 
problems in his courses, and now a student barely passing with an ever decreasing GPA.  

His abilities as a student were greatly altered during his time with the military. Student 
veterans are typically older than the average traditional student and they contain a vastly 
different skill set than the traditional student. Although some may think this allows them to be at 
an advantage to a traditional student, most times it puts this population at a disadvantage.  

This is a population transitioning from a position in which at every moment of every day 
was structured with orders and instructions into a position in which they are allowed freedom 
with time and encouraged to be creative and “think outside of the box” for projects and other 
course requirements. For those student veterans going from combat to campus, a major 
adjustment is simply being able to feel at ease after living in a hostile environment for prolonged 
periods of time.  

A student veteran is anyone who has served in the armed forces and is now returning to 
earn a college degree. This population includes soldiers, sailors, and airmen. Student veterans’ 
ages vary. The average veteran returning to college is 24 years old (State and community roles in 
supporting college completion for veterans, 2014).   

Majority of veterans returning to college are using the benefits of the Post 9/11 GI Bill to 
fund their degree. Since its inception, one million citizens have used the Post 9/11 GI Bill to fund 
their education (The Post 9/11 GI Bill, 2013). The bill is transferable to the children and spouses 
of veterans who are eligible so this number doesn’t directly reflect the number of student 
veterans in the US. Because of the Post 9/11 GI Bill, an ever growing number of veterans are 
returning to college and these institutions need to become equipped to help this growing 
population of students.  

For higher education institutions to help student veterans make a successful transition 
from the military to college student, the educational, social, and psychological aspects of this 
transition must be addressed.  

Military culture is characterized by tight structure and unquestioned collectivism. From 
meal times to bedtimes and everything in between, the military dictates what service men and 
women do and the exact time they do it. In an organization that is reliant on people completing 
their job to standard in order for others to continue and complete their jobs, structure is a 
necessity. Another characteristic of the military is a strict hierarchy. In order for this hierarchy to 
be adhered to, there must be a sense of collectivism. The cultural norm for US civilians is 
individualism with a low power distance (Samovar, Porter, McDaniel, & Roy, 2012). To 
civilians, everyone is equal with very small power gradients between an individual and superior. 
However, the military thrives off of a greater power distance and a strict hierarchy. In order to 
adhere to this hierarchy, each member must become collectivist. The process of transition from 
being individualistic and becoming collectivist is done during boot camp in which the military 
strips and individual of aspects of their identity to reinstall values necessary for the good of the 
group. Without a collectivist culture, the hierarchy and therefore military would fall apart.  
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In stark contrast to military culture is the American college culture, proves to have the 
exact opposite ideals. In this culture, students are encouraged to hone their unique talents and 
work toward achieving their personal goals. This is evident simply in the grading process; a 
student’s grade is a direct reflection of that student’s work. A student’s grade is not affected by 
the quality of work done by peers in that classroom. Although this culture has a significant 
power distance especially between students and professors, it is not as extreme as that of the 
military. Many universities pride themselves on having approachable professors and professors 
that care about the individual and who will work with each individual student based on specific 
needs. This creates a lower power distance than that of the military where individual needs are 
subsided for the needs of the group (Samovar, Porter, McDaniel, & Roy, 2012). The American 
college culture also doesn’t stress much structure. Students are given a list of assignments, 
tentative due dates, and a degree of freedom in the creativity of the assignments. A difference 
that is vastly different from that of military assignments.  

The differences between the cultural rules and norms can cause adjustment issues 
educationally, socially, and psychologically for veterans. The need to reestablish an 
individualistic identity that is no longer rooted in the military is key to success as a college 
student. However, while trying to transition from soldier to student, veterans can face problems 
with Post Traumatic Stress Disorder (PTSD), traumatic brain injuries (TBI’s), and depression.  

Psychological problems also create social problems for student veterans.   So many 
student veterans take refuge in the company of other student veterans since they are facing 
similar issues.  

Psychological and social challenges are further amplified by student veterans’ 
educational needs. This population poses different challenges to educators that they need to be 
equipped for. Due to psychological stressors, some student veterans have difficulty 
concentrating, while others have difficulty processing information. Others may have difficulty 
simply being in a classroom due to stress related symptoms. By educating faculty on the specific 
needs of veterans and creating a classroom accepting of different needs, this population can 
become much more successful in their transition into a college community and towards obtaining 
degrees.  

By addressing these specific needs of student veterans, institutions can implement new 
staffing, programming, and communication resources to help this student population better 
reintegrate into the college culture. 
 
Culture 

Joining the military is a choice that various people make for a myriad of reasons. For 
some people, it’s an escape from their current situation. For others, it’s what they’ve planned for 
their entire lives because their family expected of them. Regardless of the reason for joining, 
once an individual joins the military that person is immersed into a different American culture 
that they have never been exposed to before. Some military members spend months living in this 
new culture, while others spend years. This culture is characterized by various differences 
including sense of identity, a collectivism, and difference in power distance. 

According to Kohl’s American Values (Samovar, Porter, McDaniel, & Roy, 2012), the 
American culture’s top 7 values are: personal control over the environment, change, time and 
control of time, equality, individualism, self-help, and competition. Some of these values are 
seen throughout all American sub-cultures and cultures, including the American military culture. 
However, some of those values are altered to meet the specific needs of a culture. For example, 
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control over the environment, change, control of time, equality, and individualism are traits and 
qualities that can be detrimental to the well-being of the American military culture. However 
beneficial these traits may be to the general public, a soldier who doesn’t listen to a commanding 
officer’s order in due time could put an entire unit’s safety at risk. That one example exemplifies 
the change in values of equality, time, and individualism.  

In order for the military to remain functional, there must be differences in values and 
cultural norms compared to American society. In order for members to achieve integration into 
the military culture, all branches of the military have members complete boot camp. During boot 
camp, men and women are stripped of their previous identities and values to have them replaced 
with the identity and values that benefit the military as a whole. These values include having a 
greater power distance, valuing collectivism, and creating a new sense of identity. 

Another aspect to the veteran culture is the sense of identity. Developing an identity is 
developing the concept of who you are. This process is one that continues throughout a lifetime; 
it is ever changing, ever adapting, and a person can have more than one identity. Identity can 
include gender, race, nationality, and organization.  In the case of veterans, after years of service 
their identity has become rooted in the military. The military gives veterans a strong sense of 
national identity; they are American. The military also gives an organizational identity. This 
organizational identity can be compared to that of fraternity men and sorority women. This 
concept of identity is paramount for student veterans because the majority of student veterans 
using the Post 9/11 GI Bill are transitioning from active duty to civilian life. With this transition, 
they lose part of their identity and have to acquire a new sense of identity since they are no 
longer active Soldiers/Sailors/Airmen.  

Hofstede’s Value Dimensions (Samovar, Porter, McDaniel, & Roy, 2012) took various 
countries and cultures from across the world and ranked each country based on how much they 
did or did not value a trait. The United States of America ranked #1 in individualism; not very 
surprising coming from such a capitalist society. The American military though functions on 
collectivism. If one member doesn’t complete an assigned job or duty it has an effect on multiple 
other members and having a greater impact than just repercussions for one person. This 
collectivist value is instilled during boot camp for that purpose; members are no longer only 
looking out for their own best interest but now for the interest of the group.  

This difference in individualism versus collectivism can prove to be difficult when 
reintegrating from the military culture to the college culture. Although this transition is slightly 
more forgiving than other cultures, there is still a transition from two completely different 
mentalities. Student veterans must then transition from “no man left behind” to “every man for 
himself.” This proves to be difficult because veterans are used to being told when and how to do 
things and constantly having someone follow up on their work. However, in college most 
professors don’t care if you turn the work in or not, they believe it won’t affect them if a student 
turns in a paper so why follow up. This disturbance between the two different cultures of 
individualism and collectivism can lead to failure for student veterans to thrive or even pass 
college and is an area that must be addressed to ensure successful reintegration.  

Hofstede’s Value Dimension ranked the United States of America as #38 in power 
distance meaning the US has a lower power distance. Power distance is defined as the perceived 
distance between subordinates and superiors (Samovar, Porter, McDaniel, & Roy, 2012). A high 
power distance is a society that views superiors as being more powerful than subordinates. The 
US, however, ranked as a lower power distance country meaning subordinates and superiors are 
viewed more as equals. Had the US military be ranked as its own individual, it would have 
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ranked as having a high power distance since the hierarchy of the military is based off of orders 
being given by superiors to be followed by subordinates with very little value of superiors and 
subordinates being equal.  

There are many differences between veterans and those with no military background. 
These differences are what make them a culture within the American culture.  Ultimately, these 
differences also are cause for different considerations when working with veterans in a university 
or college atmosphere. 
 
Wants & Needs 

It was said best in the article Serving Those Who Have Served, successful student 
veterans are beneficial for the academic institution and the community (Brown & Gross, 2011). 
By helping student veterans to become successful, first we must understand what their needs are 
during this time of transition. Educational, psychological, and social needs aren’t the only needs 
that a transition student veteran has; however, these are the most commonly identified areas of 
need.  
Education 
“Make it known to your advisor that just because you are older as a freshmen, like twenty-five, 
twenty-six, thirty, thirty-one, thirty-five even that school is different.  You are not automatically 
going to know what you need. You need just as much advising and advice as the younger 
students. - Wilfred R” (Bellafiore, 2011). 

This quote from a student veteran provides multiple examples of the specific needs that 
student veterans need when returning to college. This population faces different challenges due 
to varying ages, heightened expectations, advisers that aren’t always aware of their specific 
needs, and the increased level of guidance this population needs.  

Successfully navigating through college requires guidance from a myriad of people. As 
students grow older, those individuals providing guidance begin to give less guidance and more 
of just reminders of what students must complete in order to achieve a degree. The average first 
year student veteran is significantly older than the average first year traditional student. With this 
difference in age, most guidance counselors assume that student veterans need less guidance and 
more recommendations in order to complete their degree. Unfortunately, this isn’t the case and 
student veterans state they feel as much, if not more, counseling and guidance than their younger 
counterparts and as much guidance as they received while in the military (Bellafiore, M).   

As important as guidance is in the success of a college student, the actual classroom plays 
an even bigger role in how successful students can be. In order to help traditional first year 
students transition into the teaching styles of a 4-year college, most educational institutions offer 
a first year seminar course to enable first year students to become accustomed to the services the 
school has to offer. Unfortunately, many student veterans bypass this first year seminar because 
most veterans begin college with credits earned in the military. These previously earned credits 
differentiate them from the traditional first year and allow them to begin at an educational 
institution without taking a first year seminar. 
Social 
 Many students come to college and quickly join clubs and organizations in order to meet 
other students and create friendships. The same can be seen in student veterans. As stated by 
Rumann, Rivera, and Hernandez, veterans have concerns about how they will be received by 
their peers (2011). These concerns are rooted in differences in age, experience, and maturity. 
Therefore, student veterans tend to seek out the company of fellow student veterans.  
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 The average student veteran is 24 years old with a relatively recent background of being a 
part of a collectivist society (State and community roles in supporting college completion for 
veterans, 2014). Some of this student population was recently even a part of combat living in 
hostile situations for weeks at a time. Compared to the average traditional student straight from 
an American high school, it’s clear there are cultural and personal differences between these two 
very different populations. This differences cause student veterans to tend to migrate towards 
each other and seek out comfort in a companion that has similar and relatable experiences to 
their own (Student Veterans and Community Colleges) (Rumann, Rivera, & Hernandez, 2011).  

Student veteran organizations (SVO’s) or Student veteran associations (SVA’s) are 
groups established on campuses to allow student veterans to come together and share in their 
experiences and problems while cultivating meaningful relationships. It is found abundantly in 
literature that support groups are needed to help provide relief to a myriad of people, a fact that is 
not situational and unique to veterans (Kalabokes, 2011). While transitioning from the military 
culture to the American college culture, organizations specific to veterans can provide multiple 
facets of relief and support during the stressful time of reintegration. Veterans even stated in an 
article published by Bellafiore in 2011 that support groups would be found beneficial to aiding in 
the transition to civilian life and college (2011).  

Even through the use of support groups, veterans state they feel as if they need time to 
reorient with society (Bellafiore, 2011). A part of reorienting with the college society is the 
transition between a strictly structured environment and a less structured environment. Veterans 
report the lack of structure in the college world as being a large obstacle to overcome  
Psychological 

With the latest medical advancements and a change in warfare tactics, it is more likely for 
a soldier to sustain an injury in the field than to die in the field (Church, 2009). These latest 
medical advances allow for medical care such as amputations, emergency surgery, rehabilitation, 
and more for injured veterans while still deployed. Advanced medical practices facilitate better 
screening of mental illness and injury.  

As a result, over 39,000 new cases of Post-Traumatic Stress Disorder were diagnosed 
between January 2003 and December 2008 (Church, 2009). It is no wonder that the Institute of 
Medicine stated the “signature injuries” for the wars in Iraq and Afghanistan are Post-Traumatic 
Stress Disorder (PTSD), traumatic brain injuries (TBI’s), and depression.  

According to the Diagnostic and Statistical Manual of Mental Disorders, in order for a 
person to be formally diagnosed with PTSD that person must exhibit certain symptoms and meet 
certain criteria. This criterion includes being exposed to actual or threatened death, serious 
injury, or sexual violence. The person must also exhibit at least one intrusion symptom and one 
avoidance symptom. In addition to this criterion, a person must also have two or more negative 
alterations in cognition and mood and two or more alterations in arousal and reactivity 
(American Psychiatric Association, 2013). 

Suffering from PTSD while in a classroom setting can be detrimental to success. The 
attention deficits PTSD can cause make it difficult for students to pay attention during lectures or 
to sit for long periods of time and focus on assignments. Not only does this population need to 
spend more time to truly learn a topic, this population has a difficult time focusing attention on 
learning the new topic. Because of deficits like these, students with PTSD are associated with 
having lower GPA’s (Bryan, Bryan, Hinkson, Bichrest, & Ahern, 2014). 

A traumatic brain injury, or TBI, is an injury due to trauma to the head causing an 
alteration in brain function (Menon, Schawb, Wright, & Mass, 2010). A student suffering from a 
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TBI has multiple difficulties that can impair classroom ability. TBI’s are known to cause 
physical, perceptual, and sensory difficulties (Sinski, 2012). These changes can cause problems 
in the classroom, inhibiting a student’s ability to pay attention. Sensory distractions from 
flickering lights to social touching create learning obstacles for the veteran student. 

Depression is also diagnosed through multiple symptoms. In order for a person to be 
diagnosed with persistent depressive disorder, that person must have chronic low grade 
depression that has lasted for at least two years. In addition to this, the person must have two of 
six specific symptoms including poor appetite or overeating, insomnia, fatigue, low self-esteem, 
difficulty making decisions, and feelings of hopelessness (American Psychiatric Association, 
2013).   

Depression is a major psychological disorder affecting veteran student performance. 
Students with depression have a more frequent occurrence of skipping class (Bryan, Bryan, 
Hinkson, Bichrest, & Ahern, 2014). Students facing depression also more frequently turn in 
assignments late, fail exams, and earn lower grads.   There is a clear correlation between 
depressed students and low GPA’s.  

Psychological counseling can alleviate the impact of mental illness on a person’s life. 
Psychological therapies may help individuals to understand what is happening and cope with 
daily challenges. This is true for any mental illness, not just PTSD, TBI, or depression. 
Unfortunately, there is a stigma among military members about seeking professional help for 
mental illnesses. This stigma is largely the reason veterans do not seek treatment for these 
common mental illnesses (Stotzer, Whealin, & Darden, 2012). The stigma of receiving help for a 
mental illness is reflected in the relatively low number of veterans receiving mental health 
treatment (Looney, 2014). 
 
Survey 

A survey was sent to student veterans at various institutions across the country. The 
survey was sent to 15 schools at random that were identified as yellow ribbon schools on the 
Veterans Affairs website. Furthermore, each school had to offer an unlimited amount of benefits 
to an unlimited number of students in all of the undergraduate programs listed at that institution. 
If an institution was selected at random, an email was sent to the administrator in charge of 
veteran’s affairs at the school asking them to distribute the survey. Student veterans were not 
directly solicited by the researcher. All participation was voluntary and respondents were not 
compensated. The survey received approval through the Institutional Review Board at Robert 
Morris University.  

The survey was designed and intended for student veterans currently or who have 
previously used the benefits of the Post 9/11 GI Bill to attain a Bachelor’s Degree. Participants 
were excluded from the study if they were not using the benefits of the Post 9/11 GI Bill or were 
using the benefits to obtain any degree besides a Bachelor’s Degree.  

The survey began with questions that screened for inclusion such as, “Are you/Did you 
use the benefits of the Post 9/11 GI Bill?” The questions then transitioned into demographic 
questions asking respondents location of school, size of school, and major. These questions were 
asked to gain a better understanding of the sample population.  

It is unsure how many student veterans received the survey. Of those that successfully 
received the survey, the survey was viewed 37 times and was started 22 times. Of those 22 
started surveys, 20 surveys were completed with 13 of the respondents meeting the specified 
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criteria to be included. Of the 13 respondents, 1 stated attending college in Maryland, 1 stated 
attending college in Texas, and 11 stated attending college in Pennsylvania. 

Respondents were asked questions in three categories regarding staffing, programming, 
and communication. Each category contained three questions with responses based on two 
different Likert type scales. The first question asked, “Does/did your institution offer any of the 
following?” The responses for this question contained ‘yes,’ ‘no,’ and ‘unsure.’ The second 
question asked of each category was, “Answer the following based on whether you would USE 
the service if you have or could have access to each of service” The possible responses for this 
question were ‘strongly disagree,’ ‘disagree,’ ‘agree,’ and ‘strongly agree.’ The final question 
asked in each category was, “To what degree would these services be beneficial to student 
veterans?” The responses to these questions were along a Likert type scale with possible options 
being ‘not at all,’ ‘small degree,’ ‘moderate degree,’ and ‘large degree. There was a fourth 
question only asked pertaining to the subcategories of the staffing category. This question was, 
“How important is it to have a veteran in these positions?” The possible responses were ‘no 
importance,’ ‘small degree,’ ‘moderate degree,’ ‘large degree.’ 
 
Survey Results 
Staffing 

Staffing was a point of interest because the staff has a large impact on a student’s 
experience. Staff provide guidance, advice, an escape, motivation, and so much more to students, 
all of which can alter a student’s success while trying to obtain a degree.  

Veterans Office 
Veterans Offices can prove to be beneficial to this population of students as stated 

through the literature. However, questions were posed to determine if current students would 
find this type of programming beneficial.  
100% of respondents stated their institution had a veteran’s office. 
77% of respondents stated they felt a veteran’s office is largely beneficial to student veterans 
while the remaining 23% said it was moderately beneficial. 
92% of respondents stated they would utilize a veteran’s office with only 8% saying they would 
not. 
46% of respondents said they would find veterans staffing a veteran’s office important to a large 
degree. 23% stated it would be important to a moderate degree. 8% stated small degree while 
23% stated it would be of no importance to have veterans staffing a veteran’s office.  

Student Veterans Organization (SVO) 
The literature stated that SVO’s were widely beneficial to student veterans by providing 

multiple types of assistance. Questions were posed to determine how common SVO’s were on 
campuses and how well received they would be by this student population.  
92% of respondents stated their institution had an SVO while 8% stated they were unsure if an 
SVO existed on their campus. 
54% of respondents stated they would find an SVO on campus beneficial to a large degree. 31% 
of respondents stated feeling an SVO would be beneficial to a moderate degree. 15% stated it 
would be beneficial to a small degree. No respondents stated it would not be beneficial  
38% of respondents stated they strongly agreed they would use the benefits of an SVO on 
campus with 46% of respondents agreeing. Only 15% of respondents disagreed and said they 
would not use the benefits of an SVO. 
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73% of respondents found in important to a large degree to have a veteran as the representative 
of the SVO. While 9% did not find it important, 9% found it important to a small degree, and 9% 
found it important to a moderate degree.  

Psychologist 
Many veterans suffer from psychological illnesses that can impede their ability to be 

successful in college. Some of these illnesses can be managed through the services of a 
psychologist. However, a current and first-hand account of how often veterans felt they would 
use this service was a point of interest  
8% of respondents said their institution had a psychologist trained in veteran concerns. 15% 
stated their institution did not have a psychologist trained in veteran concerns with 77% being 
unsure. 
15% of respondents said their institution had a psychologist dedicated solely or partially to 
veterans. 15% stated their institution did not have a psychologist dedicated to student veterans 
with 69% being unsure. 
46% of respondents thought a psychologist trained in veterans concerns would be largely 
beneficial with 31% finding it moderately beneficial. 15% found this to be beneficial to a small 
degree with 8% saying this would not be beneficial. 42% of respondents found it beneficial to a 
large degree to have a psychologist dedicated solely or partially to veterans with 42% saying this 
was beneficial to a moderate degree. 8% found this beneficial to a small degree and 8% stated 
this would not be beneficial. 
23% of respondents stated they would strongly agree with using a psychologist trained in 
veterans concerns with 31% of respondents simply agreeing. 15% said they disagreed with 
another 31% strongly disagreeing. 15% of respondents stated they strongly agreed with using a 
psychologist dedicated solely or partially to student veterans with 15% simply agreeing. 38% 
disagreed and 31% strongly disagreed with the use of a psychologist dedicated solely or partially 
to veterans. 
46% of respondents stated it would be beneficial to a large degree to have a veteran as the 
psychologist trained in veteran’s concerns with 25% stating it would be beneficial to a moderate 
degree and 23% stating it would be beneficial to a small degree. 15% stated it would not be of 
importance. 38% of respondents stated it would be beneficial to a large degree to have a veteran 
as the psychologist dedicated solely or partially to veterans. 23% stated it would be beneficial to 
a moderate degree and 23% stated it would be beneficial to a small degree. 15% stated it would 
not be of importance.  

Financial Adviser 
Managing money and obtaining funding are among the largest obstacles veterans must 

overcome to obtain a four-year degree. The Post 9/11 GI Bill provides assistance to veterans 
obtaining degrees. However, not all veterans qualify for 100% compensation and may need 
financial guidance to ensure success and completion of programs.  
54% of respondents stated their institution offered a financial adviser solely or partially 
dedicated to veterans. 15% of respondents said their institution did not offer a dedicated financial 
adviser with 31% of respondents being unsure if their institution offered this.  
50% of respondents stated a financial adviser solely or partially dedicated to veterans would be 
beneficial to a large degree with the other 50% of respondents stating it would be beneficial to a 
moderate degree. 
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62% of respondents stated they strongly agreed that they would use a financial adviser solely or 
partially dedicated to veterans. 31% stated they agreed they would use this service with 8% 
stating they disagreed and would not use this service.  
31% of respondents found it important to a large degree to have a veteran in the position of a 
financial adviser dedicated solely or partially to veterans. 31% of respondents found it important 
to a moderate degree. 15% found it important to a small degree. 23% found it of no importance.  

Academic Adviser 
Veterans have been quoted in the literature stating a special need for help in planning 

their education. Academic advisers provide guidance for students to stay on course with degree 
requirements, contributing to overall student success.  
38% of respondents stated their institution had an academic adviser dedicated solely or partially 
to student veterans. 23% stated their institution did not have an academic adviser dedicated to 
veterans. 38% were unsure if this was offered.  
54% of respondents found it beneficial to have an academic adviser dedicated solely or partially 
to student veterans. 15% found it beneficial to a moderate degree. 31% found it beneficial to a 
small degree.  
69% of respondents stated they strongly agreed that they would use an academic adviser 
dedicated solely or partially to student veterans. 8% simply agreed while 23% said they 
disagreed. 
31% of respondents found it important to a large degree to have a veteran as the academic 
adviser dedicated solely or partially to student veterans. Another 31% of respondents found it 
important to a moderate degree. 23% found it important to a small degree. 15% stated it would 
not be of importance.  
Programming 

Veteran specific programming allows students of similar backgrounds to meet socially 
and share solutions to common problems. Programming can make students aware of services and 
information beneficial to their success.  

Academic Course Sections 
Higher education institutions have recently seen the benefits of student cohorts. 

Academic cohorts allow like-minded students to learn and collaborate together. Veterans were 
asked if they would take advantage of academic cohorts if provided. 
23% of respondents stated their institution offered academic course sections for veterans only. 
46% stated their institution did not offer this while 31% were unsure. 
38% of respondents said they would find academic course sections for veterans only beneficial to 
a large degree. 15% responded saying it would be beneficial to a moderate degree and 46% 
stated it would be beneficial to a small degree. 
38% of respondents stated they strongly agree that they would utilize an academic course section 
for veterans only. 23% stated they simply agreed, 31% stated they disagreed, and 8% stated they 
strongly disagreed. 

Access to a Veteran’s Administration (VA) Representative 
The VA provides many important services and resources to veterans. Because veterans 

often experience higher and more stressful demand on their time, it may become difficult for 
student veterans to take advantage of VA services. Questions were posed to determine if student 
veterans would find it beneficial to have a VA representative come to campus.  
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69% of respondents stated their institution provided access to a Veteran’s Administration (VA) 
representative on campus. 15% stated their institution did not provide this while 15% were 
unsure. 
77% of respondents said they would find it beneficial to a large degree to have access to a VA 
Representative on campus. 15% stated it would be beneficial to a moderate degree and 8% said it 
would be beneficial to a small degree. 
69% of respondents stated they strongly agree that they would utilize the resource of having 
access to a VA representative on campus while 31% said they agreed. 

Social Meetings for Veterans 
The value of supportive social contact is discussed in the literature that social meetings 

allow specific groups of people to come together and find mentors and friends from those in 
similar situations. Questions were posed to determine if student veterans would find social 
meetings beneficial to their overall success in college.  
92% of respondents stated their institution offered social meetings for veterans. 8% stated their 
institution did not offer this programming.  
62% if respondents stated they would find social meetings for veterans beneficial to a large 
degree while 15% stated they would find it beneficial to a moderate degree. 15% stated they 
would find it beneficial to a small degree and 8% stated they would not find it beneficial at all.  
42% of respondents stated they strongly agreed that they would use social meetings for veterans 
while 33% simply agreed. 17% disagreed while 8% strongly disagreed about the use of social 
meetings for veterans.  

Campus Orientation Course for Veterans 
Campus orientation courses allow new students to become acquainted with an 

institution’s campus and services. Questions were posed to determine if veterans would want to 
participate in a campus orientation course and if they would find such a course beneficial.  
23% of respondents stated their institution offered a campus orientation course for veterans only. 
31% stated that their institution did not offer this programming while 46% were unsure. 
54% of respondents stated they would find a campus orientation course for veterans only 
beneficial to a large degree. 23% stated they would find it beneficial to a moderate degree. 15% 
stated they would find it beneficial to a small degree while 8% said it would not be beneficial at 
all. 
38% of respondents stated they strongly agree that they would use a campus orientation course 
for veterans only while 23% simply agreed. 23% of respondents disagreed that they would not 
use a campus orientation course for veterans only while 23% strongly disagreed.  
Communication 

Getting information to student veterans can be a challenge for school because many 
veterans are reluctant to seek help or ask questions. Two questions on the survey addressed ways 
to reach student veterans and lead them to success. 
Website Detailing Services for Veterans 

Websites are the 21st century’s way of providing information to the public. Questions 
were posed to determine if a website would be student veterans’ preferred method for obtaining 
information about services provided by the institution.  
69% of respondents stated that their institution had a website detailing services for veterans. 8% 
stated their institution did not have such resource and 23% stated they were unsure. 
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62% of respondents stated they felt a website detailing services for veterans would be beneficial 
to a large degree. 23% stated it would be beneficial to a moderate degree and 15% stated it 
would be beneficial to a small degree. 
69% of respondents stated they strongly agree that they would use a website detailing services 
for veterans with 31% simply agreeing. 

Pamphlets/Documents About Services for Veterans 
Printed materials are one of the oldest ways to reach out to students and provide them 

with information about the institution. Yet, many organizations have converted most of their 
communication to digital formats. Respondents were asked if printed media is the preferred 
method to provide students with information.  
77% of respondents stated that their institution had pamphlets/documents about services 
provided for veterans while the other 23% were unsure. 
38% of respondents stated that they would find pamphlets/documents about services for veterans 
beneficial to a large degree. 23% stated they would find it beneficial to a moderate degree and 
38% stated they would find it beneficial to a small degree. 
38% of respondents said they strongly agree that they would use pamphlets/documents about 
services for veterans while the remaining 62% simply agreed.  
 
Discussion 

The survey supported everything found within the literature. While asking about staffing, 
programming, and other possible resources, respondents reported a preference of veteran-
centered assistance. For example, the literature stated there is a great benefit to having a Student 
Veteran’s Organization on campus to provide an outlet for veterans to come together and discuss 
various issues they are facing. The vast majority of respondents agreed that having an SVO on 
campus would be beneficial and they would use the services of the SVO. All other responses to 
each category were of similar caliber. Thus the survey bolstered the findings from the review of 
the literature.  

The literature suggested that many veterans would benefit from the use of a psychologist 
while many would not actually use the services of a psychologist. Interestingly enough, 77% of 
respondents to the survey stated they would find a psychologist beneficial. 84% of respondents 
even said that a psychologist dedicated solely or partially to veterans would be beneficial to 
student veterans. However, only a third of the respondents said they would use the services of a 
psychologist on campus even if the psychologist was dedicated specifically to veterans. This 
result may correlate with what was found within the literature. The answers to the survey could 
have been because of the stigma associated with seeking help for mental health and student 
veterans not wanting to use these services, or it could be because this small population sample 
does not have an overwhelming number of people truly suffering from a mental illness.  

Another interesting response to the survey was the stated benefit and use of a financial 
adviser versus an academic adviser. All respondents stated they would find a financial adviser 
beneficial and that over 90% of respondents would use the services of a financial adviser. 
Surprisingly, only 69% of respondents stated they would find an academic adviser beneficial and 
77% would use the services of an academic adviser. The differences in these answers may be 
because it is often easier to find someone to help a student with class selection at a university 
than to find and adviser on financial matters.   

Not commonly found within the literature is having a representative from the Veteran’s 
Administration (VA) come to campus to meet with students. This could prove to be beneficial to 
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student veterans for more reasons than would just pertain to schooling. A VA representative 
could answer a multitude of questions student veterans have from schooling to healthcare. 92% 
of respondents stated having a VA representative on campus would be beneficial and that 100% 
of respondents would use the services provided by a VA representative.  

When student veterans were asked about the benefits and use of a website detailing 
services for veterans the responses were surprisingly unanimous. 85% of respondents stated that 
it would be beneficial while 100% of respondents stated they would use this service. Although 
many institutions have websites detailing services for all students, sometimes these websites can 
be cumbersome and hard to navigate. It is unclear how many institutions have a website 
specifically detailing services for veterans, although this medium may prove to be beneficial for 
this student population.   
 
Recommendations 

The aim of this thesis is to create a set of recommendations that can be implemented at 
higher education institutions across the country. This list of different recommendations is for 
schools to adopt to help veterans integrate into the college culture and be as successful as 
possible. All recommendations listed here have taken into account the needs that veterans have 
stated through the literature and through the survey administered for the use of this thesis.  
Track Veterans 

A difficult aspect in creating recommendations for veterans is the lack of statistics on 
veterans attending institutions of higher education. If a student veteran isn’t using the benefits of 
the Post 9/11 GI Bill, then many institutions are unaware of a formal number of student veterans 
attending that institution. Being unaware of this number also limits further date such as common 
majors; the most common degree type attained, and average number of years to complete a 
degree. By having more accurate numbers reported by all institutions, it would benefit all student 
veterans.  
Create a Student Veteran Organization 

While transitioning from the military culture to the American college culture, 
organizations specific to veterans can provide multiple facets of relief and support during the 
stressful time of reintegration. Veterans even stated in an article published by Bellafiore that 
support groups would be found beneficial to aiding in the transition to civilian life and college 
(2011).  

Creating these veteran specific support groups on campus would provide a greater 
support system for all student veterans. “Club members use their time together not to relive their 
combat experiences but to share strategies for coping with campus life, with difficult courses, 
with family concerns, and with the issues of transition to college and life as civilians” (Barron, 
Davies, & Wiggins, 2007). By providing student veterans with SVO’s this not only allows newer 
students to voice their concerns, fears, and feelings but also provides the older students to 
provide guidance, refer younger students to different services the campus already provides, and 
allows for continued support throughout the integration process. As Barron, Davies, and Wiggins 
stated, support groups proved to not only help with initial reintegration but also continued to help 
those who felt they were already integrated (2007). 

The main problem faced by programs like SVO’s and SVA’s is due to a lack of 
advertisement. These programs fail to reach the entire student veteran population at a school 
causing the programs to be less useful to these students all because the organization wasn’t 
properly advertised (Nichols-Casebolt, 2012). However, through proper advertising these 
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organizations can provide relief and support to the growing population of student veterans at 
little to no cost to the institution.  
Educate Veterans  

The only way for students to utilize services is if they’re aware of the services. By 
educating student veterans of the various services offered to them through an institution can be 
helpful in their success. 
Pamphlets/Documents 

By providing pamphlets and documents to student veterans, they have the easy ability to 
look at the various services that an institution has to offer.  
Website 

Many students in this generation are accustomed to the use of technology and search for 
information via the internet. A website detailing services for veterans allows student veterans 
constant access to this information allowing them to utilize the services in order to be successful.  
Establish an Office 

Establishing an office can accomplish a myriad of things to help in student veteran 
success. Creating a veterans office provides a meeting space for veterans to be able to come 
together to talk, tutor, or simply as a getaway from the rest of campus. Having a veteran’s office 
creates a central point for veterans to ask for information or receive help also. Some positions to 
have staffed the office include a psychologist, financial adviser, and academic adviser.  

Psychologist 
Providing a psychologist trained in veterans concerns and common psychological 

illnesses veterans face provides veterans with the ability to work through psychological problems 
while still on campus. Many of these psychological illnesses can even interfere with classroom 
success so receiving treatment for these illnesses can improve their success rates. 

Financial Adviser 
Many veterans stated wanted and using the benefits and services of a financial adviser. 

Preferably, a financial adviser for veterans would be well versed in the Post 9/11 GI Bill and 
willing to work with veterans to overcome the governmental red tape that can be cumbersome to 
receiving funds. 

Academic Adviser 
Academic advisers provide guidance and advice on course selections and how to be 

successful in courses. By providing a faculty member in this position, student veterans can 
receive guidance on how to successfully complete a degree in as little time as possible.  
Educate Staff  

Unfortunately, not all schools have the means to hire veterans into positions in direct 
contact with student veterans. A solution to this problem is to simply educate faculty on the 
various needs that student veterans have compared to the traditional student. Just as it was stated 
in the article The Green Zone, “Faculty need to be more knowledgeable about who these students 
are and the particular needs they have” (Nichols-Casebolt, 2012). For staff and faculty who have 
never been a part of the military, it is difficult to understand the transition these students are 
trying to make and the level of guidance and assistance needed to create the highest rate of 
success. By educating staff on the backgrounds of veterans and the different issues they can face 
while reintegrating, it can allow professors to tailor lessons and assignments to the learning 
needs of this population helping them to be successful.  
Orientation Course for Veterans 
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Offering a course similar to a first year seminar course typically offered for freshman can 
have an impact on the success of student veterans (Rumann, Rivera, & Hernandez, 2011). By 
creating an orientation course specifically for this student population, it allows students of 
similar backgrounds to meet each other while also being introduced to services the institution 
offers.  
Veterans Administration Representative on Campus Monthly 

Providing a VA representative on campus each month for students allows student 
veterans the opportunity to discuss concerns, questions, or other issues directly with a VA 
representative without the cumbersome process of going to the VA or hoping for a reply via the 
internet. This frees times for students and can lower stress levels allowing student veterans to 
better focus on academics if needed. 
Veteran Specific Courses 

Many institutions of higher education offer cohort programs for various student bodies. 
An example of this is an honors cohort program. During these cohorts, students are offered 
courses only available to other students in the cohort. This allows these students to utilize each 
other, as well as the services provided by the instructor and institution, to enable the best 
outcomes for student success. Creating a cohort for student veterans may prove to be incredibly 
beneficial, especially during the beginning of their college career (Carr, 2010). Classes offered 
for student veteran cohorts allows for this population of the student body to come together and 
provide support for each other during this transitional period.  
At Least One Administrative Contact for Veterans Be a Veteran 

Some student veterans state that hiring other veterans into the positions that are in direct 
contact with student veterans can be beneficial (Carr, 2010). By hiring other veterans into 
administrative positions, these staff members know how to better interact, motivate, and guide 
this population of the student body.  
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Appendix - Survey Questionnaire  
 
Hello: You are invited to participate in our survey. This survey is intended for veterans who are 
attending or did attend an institution to obtain a Bachelor’s Degree while using the benefits of 
the Post 9/11 GI Bill. It will take approximately 3-5 minutes to complete the questionnaire. Your 
participation in this study is completely voluntary. There are no foreseeable risks associated with 
this project. However, if you feel uncomfortable answering any questions, you can withdraw 
from the survey at any point or chose to not answer any question. It is very important for us to 
learn your opinions. Your survey responses will be strictly confidential and data from this 
research will be reported only in the aggregate. Your information will be coded and will remain 
confidential. If you have questions at any time about the survey or the procedures, you may 
contact Kathryn Connell by email at the email krcst14@mail.rmu.eduThank you very much for 
your time and support. Please start with the survey now by clicking on the Continue button 
below. 
 
 
Are you or did you use the benefits of the Post 9/11 GI Bill? 

1. Yes 
2. No 

 
 
At what type of institution did you/are you using the benefits of the Post 9/11 GI Bill? 

1. Vocational (Diploma Program) 
2. 2-Year (Associates Degree) 
3. 4-Year (Bachelors Degree) 
4. Other  

 
 
Please Select Gender 

1. Male 
2. Female 
3. Prefer Not to Answer 

 
 
Where is the institution you attend or did attend located? 

1. Alabama 
2. Alaska 
3. Arizona 
4. Arkansas 
5. California 
6. Colorado 
7. Connecticut 
8. Delaware 
9. Florida 
10. Georgia 
11. Hawaii 
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12. Idaho 
13. Illinois 
14. Indiana 
15. Iowa 
16. Kansas 
17. Kentucky 
18. Louisiana 
19. Maine 
20. Maryland 
21. Massachusetts 
22. Michigan 
23. Minnesota 
24. Mississippi 
25. Missouri 
26. Montana 
27. Nebraska 
28. Nevada 
29. New Hampshire 
30. New Jersey 
31. New Mexico 
32. New York 
33. North Carolina 
34. North Dakota 
35. Ohio 
36. Oklahoma 
37. Oregon 
38. Pennsylvania 
39. Rhode Island 
40. South Carolina 
41. South Dakota 
42. Tennessee 
43. Texas 
44. Utah 
45. Vermont 
46. Virginia 
47. Washington 
48. Washington, D.C. 
49. West Virginia 
50. Wisconsin 
51. Wyoming 
52. Other  
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What is or what was your major? 
 
 
 
 
 
 
 
 
How large is the institution you attend or did attend? 

1. 0-1,999 students 
2. 2,000-4,999 students 
3. 5,000-9,999 students 
4. 10,000-14,999 students 
5. 15,000-25,000 students 
6. 25,000+ students 

 
 
Does/did your institution offer any of the following? 
 

 Yes No Unsure 
Veterans Office ❏ ❏ ❏ 

Student Veterans Organization (SVO) ❏ ❏ ❏ 
Psychologist Trained in Veteran Concerns ❏ ❏ ❏ 

Psychologist Dedicated Solely or Partially to Veterans ❏ ❏ ❏ 
Academic Adviser Dedicated Solely or Partially to 

Veterans 
❏ ❏ ❏ 

Financial Adviser Dedicated Solely or Partially to 
Veterans 

❏ ❏ ❏ 

Social Meetings for Veterans ❏ ❏ ❏ 
Access to a Veterans Administration (VA) 

Representative On Campus 
❏ ❏ ❏ 

Academic Course Sections for Veterans Only ❏ ❏ ❏ 
Campus Orientation Course for Veterans Only ❏ ❏ ❏ 

Pamphlets/Documents about Services for Veterans ❏ ❏ ❏ 
Website Detailing Services for Veterans  ❏ ❏ ❏ 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
 

 Strongly 
Disagree 

Disagree Agree Strongly 
Agree 

Veterans Office ❏ ❏ ❏ ❏ 
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Student Veterans Organization (SVO) ❏ ❏ ❏ ❏ 
Psychologist Trained in Veteran Concerns ❏ ❏ ❏ ❏ 

Psychologist Dedicated Solely or Partially to 
Veterans 

❏ ❏ ❏ ❏ 

Academic Adviser Dedicated Solely or Partially 
to Veterans 

❏ ❏ ❏ ❏ 

Financial Adviser Dedicated Solely or Partially to 
Veterans 

❏ ❏ ❏ ❏ 

Social Meetings for Veterans ❏ ❏ ❏ ❏ 
Access to a Veterans Administration (VA) 

Representative On Campus 
❏ ❏ ❏ ❏ 

Academic Course Sections for Veterans Only ❏ ❏ ❏ ❏ 
Campus Orientation Course for Veterans Only ❏ ❏ ❏ ❏ 

Pamphlets/Documents about Services for 
Veterans 

❏ ❏ ❏ ❏ 

Website Detailing Services for Veterans ❏ ❏ ❏ ❏ 
 
 
To what degree would these services be beneficial to student veterans? 
 

 Not At All Small 
Degree 

Moderate 
Degree 

Large 
Degree 

Veterans Office ❏ ❏ ❏ ❏ 
Student Veterans Organization (SVO) ❏ ❏ ❏ ❏ 

Psychologist Trained in Veteran Concerns ❏ ❏ ❏ ❏ 
Psychologist Dedicated Solely or Partially to 

Veterans 
❏ ❏ ❏ ❏ 

Academic Adviser Dedicated Solely or Partially 
to Veterans 

❏ ❏ ❏ ❏ 

Financial Adviser Dedicated Solely or Partially to 
Veterans 

❏ ❏ ❏ ❏ 

Social Meetings for Veterans ❏ ❏ ❏ ❏ 
Access to a Veterans Administration (VA) 

Representative On Campus 
❏ ❏ ❏ ❏ 

Academic Course Sections for Veterans Only ❏ ❏ ❏ ❏ 
Campus Orientation Course for Veterans Only ❏ ❏ ❏ ❏ 

Pamphlets/Documents about Services for 
Veterans 

❏ ❏ ❏ ❏ 

Website Detailing Services for Veterans ❏ ❏ ❏ ❏ 
 
How important is it to have a veteran in these positions? 
 

 No 
Importance 

Small 
Degree 

Moderate 
Degree 

Large 
Degree 
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At least one university staff position dedicated to 
veterans 

❏ ❏ ❏ ❏ 

Veterans Office Staff ❏ ❏ ❏ ❏ 
Student Veterans organization (SVO) 

Representative 
❏ ❏ ❏ ❏ 

Psychologist Trained in Veterans Concerns ❏ ❏ ❏ ❏ 
Psychologist Dedicated Solely or Partially to 

Veterans 
❏ ❏ ❏ ❏ 

Academic Advisor Dedicated Solely or Partially 
to Veterans 

❏ ❏ ❏ ❏ 

Financial Advisor Dedicated Solely or Partially to 
Veterans 

❏ ❏ ❏ ❏ 

 
 
What could your institution offer as a service to veterans to help them be as successful as 
possible while integrating and completing coursework? 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix - Survey Results 
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Completion versus Dropout Rate 

 
 
Are you or did you use the benefits of the Post 9/11 GI Bill? 

 
 
 
 
 
 
 
At what type of institution are you/did you use the benefits of the Post 9/11 GI Bill? 

20 

2 

Completion / Dropout 

Completed

Drop Out
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20%

40%
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100%

Yes No
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Please Select Gender 
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How large is the institution you attend or did attend? 

 
 

 
Veterans Office 
Does/Did your institution offer the following? 

 
 
 
 
 
 
 
 
 

0.17 
0.25 

0.42 
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To what degree would these services be beneficial to student veterans? 

 
 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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0.23 
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How important is it to have a veteran in these positions? 

 
 

Student Veteran’s Organization (SVO) 
Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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How important is it to have a veteran in these positions? 

 
Psychologist Trained in Veteran Concerns 

Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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How important is it to have a veteran in these positions? 

 
 

Psychologist Dedicated Solely or Partially to Veterans  
Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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How important is it to have a veteran in these positions? 

 
 

Academic Adviser Dedicated Solely or Partially to Veterans 
Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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How important is it to have a veteran in these positions? 

 
 

Financial Adviser Dedicated Solely or Partially to Veterans 
Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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How important is it to have a veteran in these positions? 

 
 

Social Meetings for Veterans 
Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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Access to a Veteran’s Administration (VA) Representative on Campus 
Does/Did your institution offer the following? 

 
 
To what degree would these services be beneficial to student veterans? 
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Answer the following based on whether you would USE the service if you have or could have 
access to each service 

 
 

Academic Course Sections for Veterans Only 
Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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Campus Orientation Course for Veterans Only 
Does/Did your institution offer the following? 

 
 
To what degree would these services be beneficial to student veterans? 
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Answer the following based on whether you would USE the service if you have or could have 
access to each service 

 
 

Pamphlets/Documents about Services for Veterans 
Does/Did your institution offer the following? 
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To what degree would these services be beneficial to student veterans? 

 
 
Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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Website Detailing Services for Veterans 
Does/Did your institution offer the following? 

 
 
To what degree would these services be beneficial to student veterans? 
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Answer the following based on whether you would USE the service if you have or could have 
access to each service 
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Abstract 
Electroencephalographs (EEGs) have been used in medical settings for the past 100 

years.  Recently, EEG technology has been adapted for the toy industry.  Children’s toys now 
have electrodes, like those used in clinical and experimental settings that detect electric potential 
differences in the brain during different states and use this technology to perform some sort of 
task, whether it is levitating a ball like the Star Wars Force Trainer or playing a computer game 
like the NeuroSky MindWave. In this study, the NeuroSky EEG headset was used to see if 
concentration, found in the brain’s beta wave band from 14 to 20 Hertz, fluctuates between 
different types of games (Candy Crush, Sudoku, and Word Search).  A total of 14 students from 
Robert Morris University volunteered to participate in the experiment.  The students completed 3 
separate sessions in which they played 9 games (3 levels of difficulty for each of the games) per 
session while wearing the headset with the “burn the barrel” application running, which triggers 
a burn event after a specified level of concentration is reached.  The time when the barrel burst 
was recorded and the barrel and timer on the application was reset to allow multiple events 
during the test period.  The Mean Time Between Failures equation was used to find the burn 
averages.  To test for statistical significance the one-way analysis of variance test, the Tukey 
Post-Hoc test and the two sample t-test were used.   

It was found that there is a statistical difference between the average burn times for 
Candy Crush and Sudoku.  It takes less time to reach the concentration threshold while playing 
Candy Crush, thus concluding that concentration is greater playing this game than Sudoku.  All 
other parameters that were tested (gender, major, and class level) resulted in no significance.  A 
greater sample size is desirable if the experiment was to be repeated to see if the trends continue 
or if new significance arises.   
Background 

In this experiment, electrodes, often used in electroencephalographs, will be used to 
explore concentration.  Electroencephalographs, also known as EEGs, have been around for over 
100 years.  EEGs allow insight into electrical activity in the human brain without puncturing the 
skin or drilling the skull.  Electroencephalographs use noninvasive probes on the human skin, 
known as electrodes, to detect electrical potential differences in numerous band widths.  Each 
band width is associated with a different state of being; alert, drowsy, asleep, etc.  For this 
experiment’s purpose, the band width associated with alertness and concentration will be 
examined.    
Basics of Electroencephalographs  

EEGs use electrodes placed on the scalp that detect the activity of neurons firing signals 
right before an activity is performed (Bouchner & Novotny, 2005).  It only takes about one third 
of a second for the spike in electrical activity to be visible on the monitor recording the electrical 
changes (Saunders, 2000).  The placement of electrodes on the scalp can change the results 
(Alexis, 2011).  It was found that electrodes placed on the side of the head (on the temples and 
behind the ear) provide greater results than electrodes placed by the midline of the head (Towle, 
Bolaños, Suarez, Tan, Grzeszczuk, Levin, Cakmur, Frank & Spire, 1993).   

Although there are many advantages to using EEGs such as the instantaneous display and 
noninvasive probes, there are drawbacks (Greenfield, Geyer & Carney, 2012). 
Electroencephalographs are known to pick up on other noise (ElGuindy & Madian, 2012).  This 
white noise that is often picked up can skew results and make them hard to read (Escudero, 
Hornero, & Abasolo, 2009).  Changes in EEGs have been made throughout the years to decrease 
this white noise and make readings more accurate. 
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Uses of Electroencephalographs 
Although electroencephalographs are commonly used in clinical settings to predict and 

detect when someone wakes up from anesthesia or conversely when someone does not wake up, 
especially in epileptic patients, EEGs have made their way into the toy industry. (Freye & Levy, 
2005, Hirsch & Claassen, 2002).  Games for children such as StarWars Force Trainer, MindFlex, 
and NeuroSky MindWave have become popular because of their “special mind reading 
abilities.”  The Star Wars Force Trainer made by Uncle Milton Industries is a game that uses 
brain computer interfaces (BCIs) in a simplified electroencephalograph, allowing the game 
player to concentrate and make a ball levitate in a tube (White, 2010).  The game only has four 
electrodes, less than a standard EEG used in clinical settings (LePage, 2009).  The NeuroSky 
MindWave has two contact points; the temple and the right earlobe.  The set only costs $99.95 
and is by far the cheapest, most data-rich EEG system available to use at home (Gibbs, 2012).  
The device can measure attention and meditation, displayed through games, and requires no 
expertise to wear (Mohammad, 2013).  Improvements and additions to existing 
electroencephalograph games can be expected in the future.   
Reading Electroencephalographs 

In reading an EEG, it is important to understand that there are numerous bands within the 
spectrum and that there is a Greek name associated with each frequency range.  For example, the 
delta band is from 1 to 3 hertz, theta (4-7 Hz), alpha (8-13 Hz), and beta is the fastest from 14 to 
20 hertz (Anderson & Sijerčić, 1996, Niedermeyer, 2005).  A “normal” display of brain wave 
activity of someone who is awake is characterized by low voltages with fast activity and 
sleepiness is characterized by large amplitude waves moving slowly (Brown, Basheer, McKenna, 
Strecker & McCarley, 2012).  Although, low voltages are associated with wakefulness, 
abnormally low voltages that are slow can be associated with life-threatening problems of the 
brain (Niedermeyer, 2005).  With no brain activity, there will be no waves.   

The NeuroSky MindWave measures all the different spectrums.  The signal is transferred 
via Bluetooth to a laptop or mobile device equipped with the software provided by the starter kit 
(Personal neuro, 2013).  When a person is thinking, the beta waves will be more apparent 
(Mohammad, 2013).  The beta waves will be the main focus in this experiment.   
Procedure 

The “burn the barrel” application that comes with the basic software for the NeuroSky 
MindWave kit was used.  The barrel sparks, burns, and then eventually bursts once a 
concentration threshold is met.  According to Hui Wang and his colleagues, when the user’s 
attention reaches 80 percent the barrel starts to burn (Wang, 2012).  This 80 percent is equivalent 
to 12 on the scale used in this experiment.  Figure 1 shows the NeuroSky headset and Figure 2 
shows the application running and an explanation of the scale.  
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Figure 1. The NeuroSky head set from NeuroSky MindWave was used in this experiment as a 
tool to measure concentration.  

Figure 2. The “burn the barrel” application is shown.  Once concentration spikes to 12 the barrel 
starts to burn, and continues to burn until concentration spike back up to 12, and then bursts, or 
ceases to burn if dropped below 5.   

Volunteers for the experiment were gathered from Robert Morris University, 
Pennsylvania using word of mouth recruitment, appealing to their own personal interest.  A total 
of 14 students participated in 3 separate sessions within a 3 week period from the first session.  
Before the start of the experiment, each volunteer was asked to fill out a questionnaire disclosing 
his or her gender, year in college, major, and grade point average.  Also the volunteers were 
asked to rank on a scale of 1 to 5 how much they enjoyed playing each game, 1 denoting that 
they did not enjoy the game at all and 5 meaning they loved the game.  The volunteers were 
required to be familiar with all three games prior to participating. 

1    5    7   12  14 
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During an individual session, the volunteer would wear the NeuroSky headset while 
playing 3 different levels of each game for a total of 9 games, each lasting 90 seconds.  The order 
of the games was randomly selected for each session to eliminate the variability of whether order 
changes concentration from one activity to the next.  After the 90 second period was up for a 
game, the volunteer was given approximately 60 seconds to relax before the next puzzle was 
administered.  This continued until all 9 games had been played.   A single volunteer would do 
three separate sessions to complete his or her participation in the study.   
Results 

The tables in Appendix A, B, and C include the raw data gathered from testing.  The 
times it took each participant to burn the barrel within the 90 seconds of game play were 
recorded.  When the barrel burst once, the time was reset to 0 and counted up again.  If the 
concentration threshold was not met and the barrel did not burn, DNB was recorded.  There were 
three different puzzles of each level (easy, medium, hard) which was denoted by a, b, and c.  
Raw data is located in Appendix. 

By glancing at the data, it seems that Sudoku, which had 38 “Did Not Burn” recordings, 
uses less concentration during the 90 second period than Candy Crush and Word Search.  This 
would mean that the concentration threshold is harder to reach while playing Sudoku than the 
other games.   
Analysis/Discussion 

Mean Time Between Failure:  To find the average time for each level of the different 
games (easy, medium, hard) the Mean Time Between Failure equation was used, especially since 
the barrel did not burn during some tests.  This equation accounts for when an event (burning in 
this case) does not occur and gives a more accurate average time than a basic mean equation.  
The equation is as follows (King, 2008): 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 =  
∑(𝑇𝑖𝑚𝑒𝑠 𝑏𝑎𝑟𝑟𝑒𝑙 𝑑𝑖𝑑 𝑏𝑢𝑟𝑛) + (𝑇𝑖𝑚𝑒𝑠 𝑑𝑖𝑑 𝑛𝑜𝑡 𝑏𝑢𝑟𝑛)(90 𝑠𝑒𝑐𝑜𝑛𝑑 𝑡𝑒𝑠𝑡 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙)

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑏𝑎𝑟𝑟𝑒𝑙 𝑑𝑖𝑑 𝑏𝑢𝑟𝑛

If the barrel burned all three times during a level, then basic mean calculation could be used, 
which is the equation that results when there are no times in which the barrel did not burn.   

Sample calculation:  
Table 1: Candy Crush Burn Times during Medium Levels for Participant 1 

Participant A B C 
1 DNB 34.9 

20.9 
35.4 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 =  
(34.9 + 20.9 + 35.4) + (1)(90)

3
= 60.4 

So the average time it took Participant 1 to burn the barrel for the medium Candy Crush level 
was 60.4 seconds.  The values in Appendix D were calculated using this method and the 
following charts using this data are shown below. 
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Chart 1. The frequency of burn times is shown within 10 second gaps.  It is apparent that most 
burn times for all 42 Candy Crush games were located between 20 and 60 seconds with the peak 
being in the 30 second range.   
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Chart 2. The averages for Sudoku peak at 80 seconds and there were some burn times much 
later in the 200 to 280 seconds range. 
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Chart 3. The most frequent burn times for Word Search spans between 30 and 60 seconds.  
There are just a few occurrences in the 240 second region.   

Appendix E includes the average of all three levels within the respective game and was 
calculated using the simple mean equation.  Charts describing these calculate means are shown.  
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Chart 4. The average Candy Crush time seems to peak around 45 seconds which is almost 
identical to the actual average of 45.4 seconds.   
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Chart 5. The burn times for Sudoku span from 40 to 200 seconds with an average of 98.9 
seconds. 
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Chart 6. Although the burn times range from 50 to 130 seconds, the average burn time for 
Sudoku is around the peak at 68.4 seconds. 

To see if there is any statistical significance between the games, different majors and 
grade levels, one-way analysis of variance (ANOVA) was used.  This method is used to compare 
multiple groups (usually more than two) amongst each other (Hall, 1998).  If the p value 
obtained is less than 0.05 then there is said to be a statistical significance. 

Appendix F shows the values obtained and the process used to calculate an f value using 
one-way ANOVA.  



126 

 From the f value of 8.3706 that was calculated (shown in Appendix F), a p value can be 
determined.  In this experiment, a converter found on the internet was used where the f value 
along with the two degrees of freedom were entered.  Using this software a p value of 0.0009 
was found (P value, 2014).  Since this p value is less than 0.05, the data is extremely statistically 
significant.  

The one-way ANOVA test only indicates there is significance between the data and does 
not necessarily state between which categories this significance lies.  For this instance the Tukey 
Post-Hoc test is used  

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑠𝑜𝑛 𝑉𝑎𝑙𝑢𝑒 =  
𝑀𝑒𝑎𝑛1 − 𝑀𝑒𝑎𝑛2

√𝑀𝑒𝑎𝑛 𝑆𝑞𝑢𝑎𝑟𝑒𝑤𝑖𝑡ℎ𝑖𝑛 (
1
𝑛)

𝐶𝑎𝑛𝑑𝑦 𝐶𝑟𝑢𝑠ℎ 𝑣𝑠. 𝑆𝑢𝑑𝑜𝑘𝑢 =  
45.4 − 98.9

√1208.2762 (
1

14
)

= 5.767 

𝐶𝑎𝑛𝑑𝑦 𝐶𝑟𝑢𝑠ℎ 𝑣𝑠. 𝑊𝑜𝑟𝑑 𝑆𝑒𝑎𝑟𝑐ℎ =  
45.4 − 68.4

√1208.2762 (
1

14)

= 2.4833 

𝑆𝑢𝑑𝑜𝑘𝑢 𝑣𝑠. 𝑊𝑜𝑟𝑑 𝑆𝑒𝑎𝑟𝑐ℎ =  
98.9 − 68.4

√1208.2762 (
1

14)

= 3.2842 

According to the Tukey Post-Hoc Q table, a comparison with 3 groups (treatments) and a degree 
of freedom of 39, any values higher than 3.44 indicate that the differences are statistically 
significant (Hampton, 2006).  The comparison of Candy Crush versus Sudoku was the only test 
that had a value higher than the minimum, meaning that the difference in average burn time 
between the two games is significant.  The other comparisons are not significant.   

One-way ANOVA was used again to see if there was any significance between majors 
using the school in which they belong and grade levels.  The p values determined were 0.8477 
and 0.8806 respectively, both not significant because these values are greater than 0.05 (P value, 
2014).  

To determine significance for two groups the two sample t-test was used.  An example of 
two groups that were compared was men versus women.  Table 5 shows the average time of both 
groups for all three games, and also the average burn time from all the trials. 
Table 2: Average Times per Game for Men and Women 

Game Men Women 
Candy Crush 37.0 53.7 

Sudoku 99.1 98.7 
Word Search 71.6 65.2 

Average 69.2 72.6 

The equation for the t-test includes the average amongst groups, variances, and sample 
size.  The t-test equation that was used to compare men and women is shown below (Two 
Sample, 2003). 

𝑡 𝑣𝑎𝑙𝑢𝑒 =  
�̅�1 − �̅�2

√𝑠1
2

𝑛 +
𝑠2

2

𝑛
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(�̅� is the average time, 𝑠 is the variance, and 𝑛 is the sample size) 

Sample Calculation: 
Table 3: Men versus Women (average) 

Group Average Time for All 
Games 

Variance for All 
Games 

Sample Size 

Men 69.2 640.6187 7 
Women 72.6 416.1013 7 

𝑡 𝑣𝑎𝑙𝑢𝑒 =  
69.2 − 72.6

√640.61872

7
+

416.10132

7

= −0.01158 

To test for significance, this t value needs to be converted in to a p value.  The same 
converter used for the one way ANOVA was used to calculate the p value from the t value.  
From the calculated t value of -0.01158, a p value of 0.9910 was given (P value, 2014).  This 
means that the results obtained from the experiment testing men and women are not statistically 
significant.  Men and women also did not differ significantly while playing any of the games.  
The p values calculated per game are as follows: 0.8602 for Candy Crush, 0.9998 for Sudoku, 
and 0.9915 for Word Search.  Again, to be significant, the p value would have to be less than 
0.05 for a 95% confidence level.   

How many men and women would need to be tested to have a significant difference of 10 
seconds?  To do so, the p value would need to be less than 0.05, thus resulting in a t value of 2.0.  
Assuming that the variances for both men and women are 100, greatly less than those found 
during the experiment, the number of both men and women is as follows: 

2.0 =  
10

√1002

𝑛 +
1002

𝑛
𝑛 = 800 

800 men and 800 women would need to be tested with variances of 100 and an average burn 
time gap of 10 seconds to get statistically significant data.  To put into perspective, this number 
is equivalent to approximately one-third of Robert Morris University’s student population.  
Although this is not impossible, it is highly unlikely that there is a concentration difference 
between genders in this experiment. 
Conclusion 

After testing 14 students at Robert Morris University it was found that there is a 
statistical difference in average burn time between Candy Crush and Sudoku.  By using one-way 
analysis of variance, a value of 8.3706 was calculated and later translated into a p value of 
0.0009, concluding that the data is statistically significant.  The Tukey Post-Hoc test was used to 
determine between which pairs the significance existed.  The only pair that got a Q value greater 
than 3.44 as determined by the table was Candy Crush versus Sudoku.  Candy Crush versus 
Word Search and Sudoku versus Word Search did not result in a Q value large enough to prove 
significance.   

Significance was not found between majors, class levels, or gender.  The one-way 
ANOVA stated that there was no statistical significance between different majors or class levels 
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and the paired t-test proved that with the data found in this experiment gender does not affect 
concentration.  If gender really did affect concentration, and assuming a variance of 100 for both 
genders, and a difference in concentration of 10 seconds, 800 men and 800 women would need 
to be tested.  This is a big pool and the results would probably not match the ideal numbers used 
in calculation. 

Increasing the data pool would be ideal when repeating this experiment to see if the 
significance between Candy Crush and Sudoku still exists and if any other statistically 
significant conclusions arise from a larger number of participants.  Also further research and 
experimentation could be conducted to see if concentration varies amongst different age gaps, 
say between a 20 year old and a 60 year old.     
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Appendix A: Candy Crush Burn Times 

Participant Easy 
(a) 

Easy 
(b) 

Easy 
(c) 

Medium 
(a) 

Medium 
(b) 

Medium 
(c) 

Hard 
(a) 

Hard 
(b) 

 Hard 
  (c) 

1 
15.5 
27.6 
34.6 

38.7 
27.0 
44.1 DNB 

34.9 
20.9 35.4 

15.0 
24.6 62.9 39.6 

2 
23.8 
34.8 
22.7 

34.5 
28.8 

38.9 
37.3 DNB 

31.1 
37.6 

31.8 
37.6 

20.0 
28.1 62.2 51.6 

3 DNB 37.0 31.6 
32.4 

DNB 
14.3 
20.2 
18.1 
35.7 

25.7 
17.4 
36.1 

13.6 
15.4 
22.7 
18.4 

15.3 
26.7 
18.1 
23.0 

37.4 
41.0 

4 45.5 
23.5 
22.4 
25.1 

DNB 21.7 DNB 67.0 
33.9 
54.6 DNB 

34.3 
20.2 

5 58.9 
18.8 
24.6 
27.9 

46.1 DNB DNB 
45.6 
22.2 
17.5 

DNB 57.9 
29.6 
22.0 
27.7 

6 25.4 86.6 33.7 29.7 47.0 
21.2 

DNB DNB 86.6 16.2 

7 
23.1 
18.8 
35.7 

48.0 
21.8 
18.3 

16.0 
15.8 
19.3 
25.6 

45.8 

19.5 
17.1 
17.0 
14.5 
18.2 

40.9 DNB 74.8 
28.2 
16.0 
30.1 

8 59.8 
19.8 

37.9 
19.5 
28.3 

26.0 
17.6 
31.9 

24.1 
20.5 
16.8 
22.1 

24.7 
55.3 

31.3 
54.4 

25.7 
19.4 
23.8 
16.5 

20.9 
25.5 
19.1 
22.5 

68.7 

9 68.9 
23.0 
32.7 
26.9 

45.3 
40.3 23.9 

38.0 
13.2 DNB DNB 59.3 75.0 

10 
40.1 
25.1 
16.1 

29.4 
26.9 
21.6 

23.1 
13.9 
27.7 

65.8 
28.8 
14.3 
33.6 

23.4 
39.4 
21.3 

82.4 
30.1 
13.1 
21.5 
19.6 

35.3 
21.9 
23.9 

11 50.8 31.6 
47.7 

40.3 
39.1 

DNB 
23.4 
21.9 
19.8 
29.8 

52.1 
24.1 

21.4 
21.7 

DNB DNB 

12 
22.4 
19.0 
32.5 

22.5 
16.4 
23.8 
30.2 

20.3 
20.4 
27.8 

29.8 
32.8 

17.4 
24.8 
21.5 
27.6 

31.7 
19.0 
21.3 

24.8 
31.5 
19.9 

15.0 
16.5 
17.1 
18.3 

39.5 
49.0 

13 46.4 

24.3 
18.3 
17.8 
15.7 
15.0 

52.2 DNB 39.3 

21.5 
13.8 
16.7 
17.8 
14.5 

DNB 
31.9 
24.6 
30.2 

25.2 
16.4 
17.1 
30.4 

14 DNB 36.6 
42.7 

69.1 
30.7 
24.2 
26.5 

44.8 29.9 
21.7 

65.8 
24.5 
22.8 
29.3 

24.4 
15.8 
20.3 
19.1 
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Appendix B: Sudoku Burn Times 

Participant Easy (a) Easy (b) Easy (c) Medium 
(a) 

Medium 
(b) 

Medium 
(c) 

Hard (a) Hard (b) Hard (c) 

1 DNB DNB 38.1 DNB 78.2 DNB 86.2 38.1 55.8 
26.8 

2 DNB 75.7 87.2 82.4 DNB DNB 53.4 76.0 47.3 
40.2 

3 35.1 DNB 26.2 
68.1 

DNB 78.9 69.3 
20.6 

69.2 40.3 
37.7 

DNB 

4 40.3 
43.8 

51.0 
30.4 

DNB 41.3 25.4 
33.6 

52.2 
31.7 

50.2 81.3 82.3 

5 DNB 
18.0 
19.1 
36.0 

DNB DNB DNB 47.4 DNB 44.1 50.4 

6 
30.1 
20.5 
20.7 

85.2 42.6 67.3 42.6 
40.7 

59.7 73.6 42.7 80.1 

7 DNB DNB 53.9 DNB 
22.3 
30.4 
22.1 

DNB DNB 78.0 DNB 

8 
31.1 
45.8 

60.6 DNB 82.6 52.5 
18.2 
22.7 
19.5 
21.9 

DNB 41.9 
30.5 

38.8 
41.8 

9 
25.5 
14.2 
27.4 
15.1 

32.5 
16.3 

DNB 60.4 DNB 42.8 
30.8 

DNB DNB 88.2 

10 DNB 29.6 DNB 34.3 
29.4 

55.6 DNB 39.2 DNB 36.6 
46.8 

11 87.5 
33.2 
47.9 63.6 DNB 69.2 

24.3 
40.9 DNB 79.1 

27.5 
23.0 
31.7 

12 38.0 
28.8 

67.6 
18.3 
23.7 
31.6 

30.9 30.3 
39.3 
29.5 
19.2 

46.8 
21.7 
16.6 
13.4 
23.8 

41.9 

13 
50.1 
39.9 

30.3 
21.8 
37.3 

DNB 
39.3 
27.2 DNB 

26.7 
42.4 

50.7 
18.8 DNB 

43.8 
36.1 

14 77.2 73.6 DNB DNB 30.8 61.6 32.7 
47.6 

46.6 
36.4 

DNB 
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Appendix C: Word Search Burn Times 

Participant Easy (a) Easy (b) Easy (c) Medium 
(a) 

Medium 
(b) 

Medium 
(c) 

Hard (a) Hard (b) Hard (c) 

1 29.8 
30.8 

51.8 DNB DNB 42.0 
47.3 

DNB DNB 40.0 
34.7 

76.1 

2 49.2 
36.2 
23.4 59.8 

30.9 
25.7 
25.4 

DNB 
38.5 
50.0 DNB 43.1 

47.8 
32.5 

3 15.8 33.9 
34.7 

DNB 79.4 
23.0 
23.2 
22.9 
23.5 

50.0 36.4 
24.0 

44.5 
37.0 

55.6 
27.9 

4 63.7 DNB 50.8 
27.9 

44.9 
23.3 

57.0 30.2 
35.7 

22.9 
37.5 

DNB 30.4 
19.0 

5 24.0 
26.7 

39.7 
43.9 

DNB 
22.2 
18.6 
18.8 
18.2 

DNB 45.7 
25.8 

71.7 61.4 DNB 

6 
19.6 
21.5 
36.7 

47.8 
24.4 56.1 

27.6 
29.6 
27.5 

DNB 
41.2 
43.7 73.6 

58.8 
27.9 31.0 

7 25.4 
18.9 

DNB 44.7 
36.8 

35.5 
35.0 

75.4 15.6 
47.5 

29.1 63.3 42.7 
23.0 

8 45.6 44.2 
44.0 

DNB 25.9 
37.0 

30.3 
34.0 

49.5 
34.7 

21.4 
25.2 
19.4 
17.3 

37.0 DNB 

9 82.8 
29.1 
33.8 DNB DNB 

25.8 
25.6 
27.7 

41.3 
25.7 DNB DNB 48.2 

10 DNB 
38.6 
19.6 
25.2 

DNB DNB 
43.3 
33.6 45.6 83.6 DNB 

24.8 
26.2 
26.8 

11 39.2 DNB 54.3 66.8 DNB 
33.4 
54.8 DNB 

26.2 
19.8 
43.8 

DNB 

12 40.2 
38.9 

67.8 34.1 
28.8 

DNB 
22.4 
16.1 
21.3 
20.1 

20.7 
21.1 
21.0 
18.0 

51.7 44.3 
34.2 

71.2 

13 DNB 
39.5 
33.0 55.1 

27.2 
26.9 
20.8 

33.7 
41.8 
16.8 
21.8 

DNB 
24.5 
26.2 
23.9 

26.0 
32.0 
24.0 

14 DNB 50.4 
28.9 

DNB DNB DNB 57.7 
31.5 
15.0 
26.6 
14.3 

57.9 44.2 
30.0 
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Appendix D: Mean Time Between Failure Averages for All Games 

Candy Crush Sudoku Word Search 
Participant Easy Medium Hard Easy Medium Hard Easy Medium Hard 

1 31.2 60.4 35.5 218.1 258.2 51.7 67.5 134.6 80.3 
2 31.5 57.0 40.5 126.4 262.4 54.2 42.2 52.1 71.1 
3 63.7 36.8 23.1 73.1 86.3 79.0 58.2 37.0 37.6 
4 51.6 89.4 58.3 63.9 36.8 71.3 77.4 38.2 49.9 
5 35.3 88.4 56.8 84.3 227.4 92.2 56.1 39.9 111.5 
6 48.6 62.6 96.4 39.8 52.6 65.5 34.3 51.9 47.8 
7 24.2 25.8 59.8 233.9 84.9 258.0 53.9 41.8 36.5 
8 30.1 31.2 26.9 75.8 36.2 60.7 74.6 35.2 42.0 
9 39.5 55.0 48.1 36.8 74.6 268.2 78.6 47.3 228.2 
10 24.9 32.4 31.0 209.6 69.8 70.8 87.8 70.8 62.9 
11 41.9 43.5 111.5 58.0 74.8 62.8 91.7 81.7 90.0 
12 23.5 25.1 25.7 34.7 29.8 27.4 42.0 31.3 50.4 
13 27.1 35.6 38.0 53.8 56.4 59.9 72.5 27.0 41.1 
14 79.5 29.7 27.8 120.4 91.2 63.3 129.6 237.7 31.3 
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Appendix E: Average Burn Time of All Levels for Each Game 

Participant Candy Crush Sudoku Word Search 
1 42.2 176.0   94.1 
2 43.0 147.7 55.1 
3 41.2 79.5 44.2 
4 66.4 57.3 55.2 
5 60.2 134.7 69.2 
6 69.2 52.6 44.7 
7 36.6 192.3 44.1 
8 29.4 57.6 50.6 
9 47.5 126.5 118.0 
10 29.4 116.7 73.8 
11 65.7 65.2 87.8 
12 24.8 30.6 41.2 
13 33.5 56.7 46.9 
14 45.6 91.6 132.9 

Average 45.4 98.9 68.4 
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Appendix F:  One-Way ANOVA Comparing All Games 

Candy Crush Sudoku Word Search 
X1 X1

2 X2 X2
2 X3 X3

2 

42.4 1797.8542 176.0 30983.0404 94.1 8857.6332 
43.0 1849.2867 147.7 21811.8438 55.1 3037.6265 
41.2 1697.6754 79.5 6314.2448 44.2 1956.8827 
66.4 4412.7235 57.3 3285.6779 55.2 3045.7828 
60.2 3618.4569 134.7 18130.3233 69.2 4784.0278 
69.2 4786.4874 52.6 2767.1107 44.7 1996.0045 
36.6 1337.7916 192.3 36971.5984 44.1 1943.7077 
29.4 863.3803 57.6 3316.0642 50.6 2563.3744 
47.5 2259.5234 126.5 16010.8250 118.0 13929.9269 
29.4 864.9481 116.7 13623.5584 73.8 5449.0643 
65.7 4310.3602 65.2 4252.9962 87.8 7707.0841 
24.8 613.5529 30.6 937.3803 41.2 1698.3328 
33.5 1124.5004 56.7 3214.2285 46.9 2195.2869 
45.6 2081.3872 91.6 8398.0423 132.9 17663.2960 

Σx 634.86 1385.03 957.82 
Σx2 31617.9281 170016.9343 76828.0305 

(Σx)2 403042.6849 1918306.5620 917412.4477 
Mean 45.35 98.93 68.42 

𝑆𝑆𝑡𝑜𝑡𝑎𝑙 = (𝛴𝑥1
2 + 𝛴𝑥2

2 + 𝛴𝑥3
2) −

(𝛴𝑥1 + 𝛴𝑥2 + 𝛴𝑥3)2

𝑛𝑡𝑜𝑡𝑎𝑙

= (31617.93 + 170016.93 + 76828.03) −
(634.86 + 1385.03 + 957.82)2

42

𝑆𝑆𝑡𝑜𝑡𝑎𝑙 = 67350.72

𝑆𝑆𝑎𝑚𝑜𝑛𝑔 = (
(𝛴𝑥1)2

𝑛1

+
(𝛴𝑥2)2

𝑛2

+
(𝛴𝑥3)2

𝑛3

) −
(𝛴𝑥1 + 𝛴𝑥2 + 𝛴𝑥3)2

𝑛𝑡𝑜𝑡𝑎𝑙

(
403042.68

14
+

1918306.56

14
+

917412.45

14
) −

(634.86 + 1385.03 + 957.82)2

42

𝑆𝑆𝑎𝑚𝑜𝑛𝑔 = 20227.94

𝑆𝑆𝑤𝑖𝑡ℎ𝑖𝑛 = 𝑆𝑆𝑡𝑜𝑡𝑎𝑙 − 𝑆𝑆𝑎𝑚𝑜𝑛𝑔

𝑆𝑆𝑤𝑖𝑡ℎ𝑖𝑛 = 67350.72 − 20227.94

𝑆𝑆𝑤𝑖𝑡ℎ𝑖𝑛 = 47122.77

𝑓 𝑣𝑎𝑙𝑢𝑒 =  

𝑆𝑆𝑎𝑚𝑜𝑛𝑔

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠 − 1
𝑆𝑆𝑤𝑖𝑡ℎ𝑖𝑛

𝑛𝑡𝑜𝑡𝑎𝑙 − 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠
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𝑓 𝑣𝑎𝑙𝑢𝑒 =  

20227.94
2

47122.7
39

=
10113.97

1208.28
= 8.3706 
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Abstract 
In this thesis, the history of New Mexico will be explored intimately. The topics 

covered in this thesis were acquired primarily through interviews and first-hand 
experience while the facts and history were acquired through database research to expand 
on the finer points mentioned in the original interviews. The culture of New Mexico and 
how it came to be will be detailed along with an explanation of how the survival of the 
culture should be prioritized and supported by the country through government protection 
and tourism efforts. 
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Intro 
The United States is a place where cultures meet. Dozens of beliefs, languages, 

and religions coexist, especially in major cities like Los Angeles and New York. The 
underappreciated and overlooked culture that is quickly being forgotten is Native 
American culture. Even though it is the origin of our nation, interest in Native American 
ways has died off. This culture is one of the most resilient in the United States, having 
survived the pressure of Hispanic and Anglo influence over hundreds of years. There are 
laws in place to protect the sanctity of Native American customs. The Four Corners area 
has experienced incredible evolution, particularly in central New Mexico. This region felt 
the impact of a major railroad, influencing the economy and local farmers. Carrizozo is a 
town in New Mexico that felt the full force of cultural blending and economic waves, 
making it an ideal location for research on the evolution of Native American culture into 
what it has become present day.  

Literature Review 
Ethnography  

Ethnography is the “art and science used to describe a group or culture” 
(Sangasubana, 2011). It is a type of qualitative research used to analyze data that is less 
tangible and more conceptual than raw data. An ethnographic study pursues a deeper 
understanding of a culture and its values and traditions (Herbert, 2000) and its research is 
most commonly used to explore human behavior and cognition, mostly through 
observation (Tripp-Reimer, Enslein, Rakel, Onega, and Sorofman, 2004). One of the 
benefits of this qualitative research method is that, as discoveries are made through first 
hand observations, more lines of questioning can be strung together to pursue further 
knowledge. It allows for more personal interaction and customization of the path of the 
research based on the subject and surroundings in the group or culture (Oliffe, 2005). One 
type of ethnography that will be explored in this study is a “spectacle ethnography,” 
which reflects the idea that races are given ranks based on how advanced their 
civilization is. Spectacle ethnography is not a widely accepted classification of 
ethnography, but this term, coined by Lori Jirousek who is a professor at the New York 
Institute of Technology in Manhattan, is applicable to this study of Navajos and their 
development over time into modern communities that maintain ancient traditions 
(Malecki, 2005). 
New Mexico and Carrizozo 

Carrizozo, New Mexico is a small city that doubles as a secret cultural treasure.  
Between the lava fields with ancient stories engraved in them (Wilson, 2007), the 
gypsum White Sands monument that is a 6,000 year old pure white desert (Geiger, 2006), 
and the over 30 miles of underground caves in the Carlsbad Caverns National Park 
(Stoughton, 1999), it is a wonder that New Mexico is not already a hot spot for 
vacationers eager for a change of scenery and researchers in search of a wealth of history 
and culture. The history and influence of turquoise in the region is also of great cultural 
interest, yet it seems to go unrecognized and unappreciated by the rest of the nation 
(Journal, 1997). Carrizozo is a small, cozy town with a plethora of old culture that yearns 
to be explored. Local artists hold great value in New Mexico (Zeiger, 2005) and are 
supported greatly by towns such as Ruidoso that have many family owned shops selling 
the work of locals (discoverruidoso.com/Art-in-Ruidoso). The special dynamic between 
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new and old religions as well as the sense of cultural pride felt by all who live there make 
New Mexico a special place to be.  
Stereotypes and Bias’ 

The Southwest has always carried stereotypes as a burden to their culture, much 
like tinted glasses that many cannot see around. The area carries the mental image of 
cowboys, endless desert, scorpions and spiders, and even the public death penalty (Cutter, 
1998). Such stereotypes, while based partially in truth from the past, no longer are 
applicable to today’s rich cultural mix. While there are still pseudo-cowboys and some 
seemingly endless desert (horizon.nmsu.edu/chihuahua.html), the cities are much more 
developed and demand the same respect as more popularized tourism locations in 
different parts of the country. Those who do take the time to visit the Southwest will find 
themselves pleasantly surprised that it is nothing like the old Western movies anymore 
(Malecki, 2005). 

Another ignored truth about New Mexico is that it is a very different culture and 
territory from Mexico. Many American citizens have a bias against Mexican labor, 
whether that is because of the jobs that they acquire or how they gain access to the 
country (Treynor, 1982). The simple naming of New Mexico stirs these biases in the 
minds of the people, creating distaste for many. While New Mexico is also largely 
Spanish speaking (http://www.city-data.com/states/New-Mexico-Languages.html), the 
population is less than 12% foreign born (migrationpolicy.org). New Mexican culture is 
influenced by its Spanish roots, but as their slogan goes, “New Mexico: not really new, 
not really Mexico” (http://high-road-artist.com/494/artist-profiles/not-really-new-not-
really-mexico/). 

Origins 
Intro 

Much of the literature concerning New Mexico’s culture, politics, religion, art, 
and history is focused on what happened when the Spaniards entered the Pueblos’ 
territory (Stuntz, 2009) and how different religions have caused conflict in lives of the 
people (Anderson, 1998). These topics are useful in that they will provide cultural 
context into the development of Southwestern culture. Research into the history of the 
Four Corners region of the United States pre-colonization has revealed a great deal about 
the way of life and values in the people that claimed the land long ago. Research also 
offers insight into the roots of the beliefs and traditions of the people to this day (Kropp, 
2002). There is a connection between the people and the art they produce that is 
practically untouched by scholarly journals, only to be mentioned by local news articles 
as alive and well. 
Cultural Origin 

Before the Anglos got to the Southwest, before Mexico and Spain touched the 
Southwest, it was a land of natives. The earliest life in the area was a group of migrants 
called the Clovis people, existing 13,000 years ago only to become untraceable 3,000 
years later (AKINGTONIEX, 2013). In the more current history of the Southwest, the 
Pueblo people were considered the first real village form of community. They began as 
basket-makers in the Hohokom, Mogollon, and Anasazi cultures from 500 B.C. to 750 
A.D., phasing from a hunter-gatherer lifestyle of constant nomadic movement to a more 
permanent lifestyle of farming the land. The basket-maker culture had organized housing 
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known as pit houses, which were dug into the ground and usually were occupied by one 
to two families (Bryant, 2001). Over time the pit house peoples began to build above 
ground, and beginning around 900 A.D., the Pueblo culture evolved into what we know it 
as today: the form of community that stayed in one place for extended periods of time 
and traded with neighboring communities for resources (Timeline, 2012).  

While the ancestor cultures of the Southwest have inhabited the region for 
thousands of years, other native peoples were more recent arrivals. Some of the original 
natives came to America across the Bering Strait from Asia during the last Ice Age 
(AKINGTONIEX, 2013). The Navajo tribe, which today is the largest federally 
recognized tribe in the United States with more than 300,000 members, migrated to the 
Southwest from the northwest region of Canada (AKINGTONIEX, 2013). Their 
language is an Athabascan language, which suggests the Canadian origin. Navajo is the 
name that was given to those Athabascan-speaking peoples that settled down from their 
hunter-gatherer lifestyle and adopted the local trend of settling to an area and farming the 
land for resources much like the Pueblo peoples. The other major Athabascan group that 
migrated to the Southwest, the Apaches, remained separate from Navajos primarily 
because they continued to be known as nomadic peoples rather than settling and farming 
as the Navajos did (Carlisle, 2010). According to Bryant, the “large housing blocks, 
religious chambers, irrigated fields, intricate communication systems, and food 
distribution networks” signified the peak of Pueblo life (2001). Hispanic influence came 
partially from Mexico but greatly from Spanish explorers in the 1500s (AKINGTONIEX, 
2013). Hunters and gatherers coming from the far northwest region of North America 
were the first signs of a Southwestern borderlands culture full of cross influence and 
adaptation.  
Religion 

Native American culture in the Southwest is comprised of many different sub-
groups of natives from different areas with varying beliefs and customs. However, many 
native peoples of the Southwest based their customs and traditions around the earth and 
sky surrounding them (Bryant, 2001). Native American religion is monotheistic and 
much of their religious practices and cultural traditions are tied to the environment. There 
are plains that stretch on for miles bordered by immense mountains. Most Native peoples, 
especially those living north of Mexico, believed in one god whose name nearly always 
translates into English as the Creator. Their many dances and rituals come from a respect 
and thankfulness for what their god has provided for them in nature. Each native tribe has 
a creation story, which are occasionally similar to one another but differ in important 
ways. In the Navajo religious tradition, First Man and First Woman were sent on a long 
journey through treacherous underworlds, after which they were met with by Talking 
God. Talking God gave First Man and First Woman the hogan as a reward for their 
valiant efforts (Bryant, 2001). The hogan is shaped like Gobernador Knob Mountain, one 
of many the mountains and hills across the endless plains. Hogans are not only a home 
for families but are also a spiritual center. The doorway of these homes faces the east for 
Native American families to be greeted in the morning by the rising sun. Hogans had to 
be purified regularly to maintain their spiritual harmony. The blessing songs, such as the 
one quoted below, were perfect examples of the tie that Navajos felt to their home as 
more than just a shelter: “Beauty extends from the surroundings of my hogan, / it extends 
from the woman. / Beauty radiates from it in every / direction, so it does” (Bryant, 2001). 



145 

In this passage the Navajos speak of the nature surrounding their hogan, the beauty of 
women, and the serenity and harmony that their god provides between these elements. 

Father Sun is one of the most respected and admired deities in Native American 
culture. While the sun itself is not the source of Native American religion, it is instead the 
god and power behind the sun that encourages worship. The misconception that Native 
Americans have many deities is due to the fact that they worship so many aspects of 
nature; it is not the nature that they worship, or different gods within nature, but one god 
that provides this beauty in the world. 
Lifestyle 

Early villages developed by the Pueblos were inspired by the nature of the 
American Southwest. Distant mountain ranges, for example, inspired the design of their 
hogans. According to legend, the very first hogans were “built by the Holy People of 
turquoise, white shell, jet, and abalone shell” (“The Navajo Indian Hogan”, n.d.). Hogans 
are built in a six-sided dome shape out of a wooden base, often covered in dirt and mud 
to insulate and protect from harsh weather (Bryant, 2001). These dome huts have a smoke 
hole in the center of the structure with a fireplace inside beneath the opening. 
Traditionally, hogans are built with their doorway facing the eastern sunrise (“The 
Navajo Indian Hogan”, n.d.).  

The Pueblo people settled into hogans, but many Native American tribes still 
were nomadic in lifestyle. The Kiowa, Comanche, Cheyenne, and Pawnee tribes, for 
example, had portable housing known as tipis. They took buffalo hide and poles made 
from pine trees to create this cone-like structure. Despite common depictions, tipis were 
slanted slightly with an opening on the short side of the structure facing the east. This 
way, much like hogans, the first thing Native Americans see in the morning is the sun 
rise. The longer side of the tipi faces the west to counter prevailing winds (Bryant, 2001). 
According to Bryant, the buffalo hides were excellent protection against wet weather 
while providing a smooth interior for painting (2001). In later years, Native Americans 
would grow and their communities would include the adobe housing structures that are 
common in the Southwest today.  

The Native Americans living in the Southwest lived in a desert biome, which meant 
they had very specific type of crops that could be grown (Berkley, 1996). In order to 
promote farming and stray from their previously nomadic lifestyle, Natives developed an 
intricate irrigation system. This system involved digging runoffs from streams and rivers 
that would wind through nearby communities and ultimately reconnect with the main 
water channel farther down. These man-made channels often broke off into even smaller 
channels, creating a web of water flow through otherwise desert land. These channels 
allowed for larger farms and higher crop yields. Corn in particular was as relevant 
hundreds of years ago to Native Americans as it is to the world today (AKINGTONIEX, 
2013)- in fact, Native Americans introduced corn to later Anglo settlers in exchange for 
goods that they couldn’t produce themselves. Mostly the good traded were metal crafted 
weapons such as guns and axes (Carlos and Lewis, n.d.).  

Reventon 
Intro 

During the 1600s-1700s, Carrizozo was still a twinkle in the eye of New Mexico. 
Near current Carrizozo are several older settlements, including the influential town of 
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White Oaks and its mysterious and still even older neighbor, the town of Reventon- 
which is thought to translate to Cloudburst (G. Rogers, personal communication, July 5, 
2014). Though not mentioned extensively in historical texts, the town had great influence 
on the cultural development of Carrizozo prior to the arrival of the railroads in the late 
1800s. Native Americans continued to be the dominant culture group in the area during 
the 1600s-1700s, though this time period brought the introduction of Hispanic influence 
to the region.  
Cultural Influences 

The influence in the Reventon region was largely Hispanic during its early 
development (Orozco, 2014). Some of the earliest non-Native Americans to settle in this 
area were descendants of Spanish families who found their way to New Mexico in the 
early 1500s (G. Rogers, personal communication, July 5, 2014). The 1500s marked the 
start of major European influence in the Southwest, particularly that of the Spanish, who 
gradually asserted political control over the region which later became part of the empire 
of “New Spain” (AKINGTONIEX, 2013). By 1659, Spanish colonists had migrated 
heavily into the area, gradually transforming old pueblos into Hispanic communities 
(Bryant, 2001). Cities like Santa Fe, Antonio, Reventon and El Paso are prime examples 
of how the Spanish culture influenced the development and culture of Native American 
life. Spanish is still largely spoken in the Southwest, particularly in New Mexico, to this 
day (AKINGTONIEX, 2013).  
Lifestyle 

Using similar farming methods to the Pueblo peoples, farming in Reventon 
flourished and provided valuable agricultural resources to neighboring regions. 
Reventon’s sheep ranchers were a major source of food for the miners of White Oaks 
(Orozco, 2014a); Hispanic farmers produced pumpkins, beans, squash, corn, chilies, and 
more to trade with towns like White Oak for sugar and other goods (G. Rogers, personal 
communication, July 5, 2014). They also raised sheep, goats, cattle, turkeys, pigs, and 
chickens. The women of Reventon ground corn and wheat to produce tortillas for the 
local population (Orozco, 2014a). American farmers and ranchers who moved into New 
Mexico from Texas were not fond of the Hispanic ranchers. The American settlers tried 
for decades to buy the land belonging to Hispanic farmers, but the families, many of 
whom had been established on the land for generations, refused to sell. Their success and 
stability in trading and bartering goods kept these families on their land until the early 
1900s (G. Rogers, personal communication, July 5, 2014).  

The United States army in the Southwest at the time Reventon existed was 
somewhat lacking. While conflicts arose between Native Americans and Hispanic or 
American immigrants, the army stood by uncertain of what to do. Native American 
raiders, riding on horseback and attacking suddenly and seemingly out of nowhere, left 
target communities little means to effectively retaliate. Horses gave the raiding groups a 
clear advantage that the army could do little about. Citizens became frustrated with the 
army, who were there more for appearances than protection (W.G.K., 1851).  
Religion 

While more ranches and communities were being established by Hispanic settlers 
in the Reventon region, Spanish missionaries entered Native American and Hispanic 
pueblos across the state to preach about the Christian God. Their hope in spreading the 
message of Christianity was to convert native peoples from their attachment to the 
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Creator God revered by most Native Americans and even certain Hispanic communities 
(Bryant, 2001). Many of the native peoples of New Mexico were not receptive to the 
Christian God and initially resisted the development of Catholic churches.  

Over time, however, the Natives adapted and allowed this new religion to mesh 
with their own. It was eloquently put that, “the Roman Catholic God and the Sky Gods of 
the Pueblos coexisted or merged, and the dances of the Pueblo peoples combined 
elements of the High Mass with the Rain Dance” (Bryant, 2001). This signified the 
beginning of major cultural blending in the borderlands region of the Southwest. The 
Native American people were allowing their culture to evolve and be influenced by 
incoming cultures. Hispanic culture often revolves around Christianity, meaning that the 
Hispanic communities and farms that developed over the last couple hundred years were 
the beginning of Biblical influence on Native Americans. With the coming of white 
settlers, Native Americans had even heavier pressure put on them to adapt. 

Carrizozo 
Intro 

The town of Carrizozo was born around the year 1900 with the development of 
the Southwest’s major railroad system. While this major railroad existed before 
Carrizozo’s creation, it wasn’t until 1899 that the railroad reached the upper half of the 
Tularosa Basin- a vast area stretching from the southern edge of New Mexico north into 
Lincoln County and the center of the state (“History,” 2008). Any life in this region 
before the railroad consisted of scattered farms belonging primarily to Hispanics that 
entered the region in the last hundred years; before that it was scattered Native American 
tribes. The culture of Native Americans living and the religious core of both Natives and 
Hispanics still linger in the growing town of Carrizozo.  
Lifestyle  

Around the 1850s, organized ranching came to Lincoln County. Hispanic settlers 
had come to the region with “Cattle, sheep, goats, and pigs,” providing meat and trading 
hides with neighboring communities such as Fort Stanton, and even settlements as far  
away as St. Louis and Chihuahua, Mexico (Orozco, 2014b). Within fifteen years of the 
development of ranching in Lincoln County, over “300,000 head of cattle [were] in the 
territory”. Hispanic immigrants brought their tradition of rodeo to Lincoln County, which 
is still celebrated to this day near Ruidoso- the sister town to Carrizozo. Rodeos in 
Ruidoso today are famous and draw large crowds from all around the state (Orozco, 
2014b).  

Despite the early Native and Hispanic foundation of the region, today the 
influence of white settlers is undeniable. After the region was incorporated into the 
United States as the New Mexico Territory, new laws and regulations were imposed upon 
local populations and farming cultures that had been in place for hundreds of years. 
Hispanic farmers that used to barter and trade their goods with neighboring towns as a 
base for survival were suddenly required to pay cash taxes. While these families were 
wealthy in goods and farmland, they were poor in cash. Many reluctantly sold their lands 
to cash-wealthy Americans for ten cents an acre in order to save themselves from 
shaming the family name and being kicked out of their homes (G. Rogers, personal 
communication, July 5, 2014).  
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Yet American influence also proved beneficial, especially in the case of the 
railroad through Carrizozo. Gold from White Oaks- a town only 12 miles north east of 
Carrizozo- was a major money magnet going into the 1900s (“History,” 2008). In the 
1890s, White Oaks made the detrimental decision to reject the passage of the railroad 
through its town. Carrizozo, on the other hand, accepted the railroad with open arms. 
With less expensive land than White Oaks, Carrizozo was an optimal choice. Once the 
railroad turned Carrizozo into a terminal town around the turn of the twentieth century, 
life and business boomed. Housing was built to accommodate workers and more roads 
were developed to ease traffic. Families moved to Carrizozo. With families following 
their working relatives to Carrizozo and others moving to Carrizozo for available land 
and opportunity, change came quickly. Schools and grocery stores developed alongside a 
movie theater and parks. The town now had a post office, bank, and Baptist Church, as 
well as two drug stores (Dietrich, n.d.). The railroad changed everything for this little 
town. What once were ranches scattered miles apart was now a popular little town with 
cross-state railroad access. By 1907, the mines of White Oaks were depleted and what 
once was a town full of people and business became more or less dispersed in 
comparison to the now booming Carrizozo (Dietrich, n.d.). 

By the mid-1900s, around one million acres of land was taken from New Mexican 
ranchers by the U.S. government to become what is now the White Sands Missile Range 
(Orozco, 2014b). While this is south of Lincoln County and Carrizozo, it influenced 
ranchers and communities across the state by affecting the quantity of different resources 
going to and from communities. Bigger cities like Alamagordo, Ruidoso, and Lincoln felt 
the effects of these ranches closing down. This may have, however, given Carrizozo 
ranchers a chance to sell more livestock to the towns that counted on previous White 
Sands ranchers for food. With the railroad shutting down around the mid-1900s as well, 
Carrizozo needed the economic support. The 1950s also brought a small but influential 
rebellion from miners. Many miners went on strike, protesting pay and not having 
enough time off. The strike shut down production of certain mines for eight months in 
1951 before an injunction was sought to end the strike and get miners back to work 
(Weinberg, 2010).  
Religion 

A new wave of religious influence hit New Mexico only fifty years before the 
creation of Carrizozo as it is today, primarily spearheaded by the Baptist church. Initially, 
Baptists had no interest in the New Mexico territory. The Northern Baptist Home Mission 
Society originally planned to bring the word of God to the miners of California. However 
in 1849, the decision was made to stay in the Southwest and set up churches in the four-
corners area in order to convert those who the missionaries dubbed as needing Baptism 
most (Carnett, 2000). The decision that White Oaks made to reject railroad passage 
through their town was a major marking point for the future influence of religion on 
Carrizozo culture. When the railroad tracks opened up new land for the taking in the 
Southwest, many of the immigrants that swooped into Lincoln County- especially 
Carrizozo- were Baptists from neighboring states (Carnett, 2000). These people were 
looking for a new place to build churches and call home.  

As Christianity washed over New Mexico like a wave, it met little resistance from 
the Native American people. Hispanics who had lived in the area for generations and 
meshed with the local Native Americans had brought together their beliefs in the 
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Christian god with the Native Americans’ belief in a Creator god that existed in the world 
around them. Baptist beliefs were slightly more commanding in comparison. They built 
churches in the communities they passed through and tried to encourage Native 
Americans to abandon their god and how he shows himself in nature for the Christian 
biblical way. Today, Baptists are “the largest religious group in New Mexico [next to the 
Roman Catholic Church], and account for just over fifty percent of all Protestants” 
(Carnett, 2000). Over the last century through the rise and fall of the railroad system 
through Carrizozo, the Navajo people have continued to let the Christian way of life 
bleed into their beliefs. Their religion has become a unique blend of their native sun-
worship and Christianity (Flynn, 1895), though they cling to their old traditions in many 
other ways. Many who live in the Carrizozo region carry crosses, go to church and read 
the bible. They speak of Jesus and on the surface come across as very Christian. The 
more they open up and talk about their beliefs, however, the more the Native American 
religion bleeds through. Many individuals believe that God shines in nature and that they 
should worship God as much through the environment as through church. They believe 
that the land is God’s beauty and should remain unharmed. 
 
Today 
Intro 

Today, Carrizozo is a town with a population of less than 1,000 people and 
consists of mostly families that have been there since the railroad was built. Many of the 
restaurants and stores have closed down, now vacant and aged storefronts haunted by the 
ghost of what the town used to be. Carrizozo has one traffic light with two gas stations, 
two small hotels, and two small restaurants right on the corners. Not far from the 
intersection are the schools, which are newer looking than the rest of town. There is a 
park farther into the town that occasionally hosts outdoor concerts and parties with a 
locally famous drug store turned ice cream parlor right across the street. Though they 
have limited hours of operation, they have an original 1934 “liquid carbonic” soda 
fountain and ice cream that is thick, creamy, and highly sought after (Roy’s Ice Cream 
Parlour, n.d.). The Carrizozo Orchards are a strong source of cash flow for the small 
town, located across the old railroad tracks just outside of the downtown area of 
Carrizozo.  
Post-Railroad 

The last train passed through Carrizozo in 1968 (Cosentino, 2010). Around the 
1950s, automobiles began taking the place of trains as the people’s primary source of 
transportation. With the popularization of other modes of transportation, “Key railroad 
operations that had been carried out in Carrizozo were transferred to other locations as 
improvements in technology permitted regional consolidations” (Dietrich, n.d.). 
Popularization of other modes of transportation made the railroad quickly fade away. 
There became significantly less opportunity for work and education in the area, urging 
relocation. With no real economic opportunity in Carrizozo, the population dropped by 
almost half- from 2,000 people to about 1,200 people- in a few short decades. Families 
moved out of Carrizozo as they had moved out of White Oaks, bringing about a 
depression. Many of the businesses that flourished next to the railroad had to close down, 
including the local theater, some restaurants and cafes, and the train station itself. Even 
before the railroad quit running, the Great Depression caused great struggle for Carrizozo 
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citizens. The drug store, for example, offered simple jobs to teenagers and some children 
to help their families put food on the table (Dietrich, n.d.) Citizens of Carrizozo had to 
pull together to help each other through the economic roller coaster of the mid-1900s.  
Lifestyle 

With a fast growing and changing culture that the United States had to offer, 
Native American culture began to fade into the background during the 1920s (Malecki, 
2005). In order to survive, they often had to leave the reservations and find jobs, 
abandoning the customs and traditions they lived by for so many centuries before. 
Thankfully, an interest in Native American culture has begun to reemerge around the 
nation. While some make the decision to run casinos and hotels on and off the reservation 
and many leave the reservations in search of better economic opportunity, many Native 
Americans have decided to remain in the region to preach their culture to tourists and 
local residents (Hadekel, 2012). Some tribes produce pottery, dream catchers, and other 
products to be sold in shops in bigger towns like Ruidoso and Sante Fe. As Malecki put 
it, “tourism is credited with the salvation and revival of Indian culture” and Native 
Americans “now find themselves with a worldwide audience” (2005). Because the 
Southwest was late to feel the effects of white settlers, their culture is still very pure- this 
is part of the allure that tourists find that brings them to the Southwest for an escape. 
Native Americans are absolutely unmoving on their protection of authenticity and 
sacredness in their culture (Malecki, 2005). Tourists request authenticity of 
performances, music, products, etc. and Native Americans work hard to provide a 
realistic experience. However, many performances done for tourists (such as dances and 
songs that go back hundreds of years to ancient traditions) are altered slightly for the 
public in order to preserve the sacredness of their nature. For the most part, tourists are 
very accepting of this reality, seeing it as even more genuine for the protection of this 
unique Southwestern culture. As an extra step in assurance, state law requires a certain 
level of authenticity in all cultural displays by Native Americans to tourists. 

Conclusion 
When the Anasazi, who were the Pueblo ancestors, first settled in the American 

Southwest, they became the foundation of a deeply rooted Native American culture. 
Native Americans lived in hogans made of dirt and mud on a hexagonal wooden base. 
These hogans have morphed over the centuries and still exist in New Mexico today, 
though not as relied upon since the popularization of adobe architecture. In Carrizozo in 
particular, there are still homes made in this style. Some are still occupied while others 
continue to be maintained by families for historical purposes. Native American traditions 
such as rodeos and ranching are still held near to the hearts of those in the Southwest 
today, particularly in Lincoln County. Towns like Carrizozo, White Oaks, and Ruidoso 
still rely upon such traditions for the wellbeing of their economy.  

Religion has played a large role in morphing the culture of the Southwest into 
what it has become to this day. Native Americans held their beliefs in a singular god that 
showed its beauty through the form of nature, which Native Americans praised in 
gratitude to their god. White settlers from the east brought Baptism, specifically South 
Baptist culture, into the Southwest with great force. White settlers became somewhat of 
an invasive species, pushing into Native communities and popping up Baptist churches in 
a mad attempt to convert Native Americans to their own beliefs. Native Americans 
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refused to abandon their customs and beliefs but over time adapted certain Christian 
methods into their own cultural traditions. They managed to maintain the sanctity and 
purity of their religious customs while smartly evolving with their surrounding culture. 
To this day Native Americans protect their culture and traditions on their lives and are 
protected in doing so by state law. Those who grew up in the Southwest during this time 
of religious change and balance felt influence from both the Native American culture and 
the Christian and Baptist beliefs depending on what part of the Four Corners region they 
lived in. It is common today to find people with great knowledge on both religions who 
have personal beliefs pulled from each.  

Tourism plays a large factor in the economic strength of some of these towns. It 
provides a basis for the continuation of Native American traditions on reservations. 
Crafts such as pottery, dream catchers, statues, and jewelry are exported from the 
remaining tribes and sold in more populated, tourist-dense areas. The debate of whether 
tourism has supported the continuation of Native American culture or if Native American 
culture has encouraged tourism is a balancing act that could tip either direction.  

Tourism has also been a significant factor in the revitalization of Native American 
culture. The financial support has influenced families and tribes to continue living the 
way their ancestors did, only now to also produce product for sale. Still, many Native 
Americans choose to go off on their own, open casinos and motels and abandon their old 
way of life. In doing so, tribes become smaller and smaller each year and are able to 
produce less and less support for tourism efforts.  
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Interview 
Gwendolyn Rogers and Fran Actieri – Carrizozo Town Historians 
Gwendolyn: Before Carrizozo, before White Oaks, there was Reventon, and nobodys 
really sure what the word means, we think probably cloudburst. But Gilberts, on his 
maternal side, great great grandfather, and his father, came to the area from the north east 
in White Oaks, after serving in the civil war as New Mexico volunteers and they moved 
their family from the Monsanto area, they were descendants of a Spanish family who had 
come here in the 1500s, and they moved to Reventon, and they settled in Reventon and 
they raised sheep and pumpkins and beans and were very successful farmers and sheep 
herders. They were friends with the Apache; they shared the spring, and they traded with 
other Hispanic and Anglo families in the Hundo valley, before it was Bloom Ko, they 
traded with the Ko brothers and they traded their goods for sugar and other goods, and 
they did very well for a long time. And a lot of Anglo cattlemen, mainly from Texas, who 
had been coming in since the civil war, didn’t like sheep herders and they wanted the 
property. And the Luetez [sic] family wasn’t interested in selling. And so finally in the 
1920’s they’d been there 80 years, through the gold rush, through everything. They knew 
Billy the kid, I mean they were established before any of this. There was tax levied on the 
property, and the tax had to be paid in cash. And they had lots of assets, but they were 
cash poor because they bartered for most of their things. So they said, “If you don’t pay 
the tax you will lose your property and that would be disgraceful. We’ll buy your 
property for like 10 cents an acre.” and to save (face?) they sold it. And 10, 15 years ago 
when I started researching this, there were still older members of that family who could 
remember what happened what happened in the 20s who were still bitter they wouldn’t 
even talk to me, they wouldn’t even talk to him on my behalf. And today it’s all about 
some Spanish descendants here who bought, but it was almost Anglo ranchers for almost 
100 years. […] 

I said how come they had all this land they were so virtually wealthy, and so well 
thought of, they were postmasters, his great great grandfather started this school, the first, 
ya know, it was a big deal. And they said “Oh, the climate changed and their pumpkins 
wouldn’t grow anymore” and I thought “climate change, mmm, it was a big drought and 
cattle grazing has been down ever since” so I got nosey and I went to the courthouse and 
amazingly most of that documentation was not available. 
Me: So that was all, Carrizozo before it was Carrizozo and it’s the same land for the most 
part? 
Gwendolyn: No, it was on the other side of white oaks before it was white oaks. 
Me: So, either from the historian point of view or personal point of view, what do you 
think about the status of religious beliefs in Carrizozo and New Mexico in general, 
because I’ve noticed there is a lot of talk about God but I don’t think it’s the same God 
people talk about from the east. 
Gwendolyn: That’s a hard one, the Catholic church here is definitely different form the 
one back east. I think it all stems from the blending of cultures and the tolerance. 
Me: Yeah there is definitely more tolerance here than most places I’ve been. There’s a 
type of attitude that people have here that is a lot more accepting and kinder and softer. 
Gwendolyn: It’s the only time I’ve lived somewhere where I was the minority. When I 
moved here 21 years ago, there was not a great influx of retired people that we have now 
and the majority of this community was Spanish 
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Me: So you did feel like a minority from that? 
Gwendolyn: Oh yea. 
Me: How recently do you think people have been moving in then, for retirement, and 
settling down land? 
Gwendolyn: About 15 years 
Me: So recently? 
Gwendolyn: Less than 20 years, most of the non-Spanish people who are here have 
either come in the last 20 years or were descendants of long time ranching families in the 
area. (30, 40 years) mid-20th century. And the railroad brought in a lot of people, and the
military posts here. It was different here. 
Me: Yea, sounds like it, I’ve only started coming here in the past 8 years but that’s short 
enough that I missed it, that part. So I guess that kind of answers my next question which 
is about modernizing the area of New Mexico in general, and I feel like coming here I 
feel like there is still a hold on the culture and the traditions, and I don’t know if that’s 
from choice, or if they just aren’t as influenced by the rest of the country? But I guess 
with people coming and retiring that kind of says that it is getting influenced. 
Gwendolyn: I think that it’s opening up and Fran and I are the president and vice 
president of our local chamber of commerce, and we’re working on a grant through the 
state of New Mexico for a tourist market. I’m originally from Oklahoma and I lived in 
Texas a lot and I think New Mexico is getting the point that they’re going to have to open 
up and going to have to concentrate on the positive and be more open to not just tourists 
It’s an education to improve life here, it’s not to change culture, because we embrace the 
culture-I’m the north east, and least she’s from the west, I’m not anywhere near the west -
so you don’t come here and try to change culture, but we’re seeing, because we live here 
too, is that you want to improve life, you want to improve quality of life a little bit. 
There’s no reason why people have to walk around with holes in their shoes. We need to 
bring in business, bring in more, boost the economy a little bit more. And it’s not Vegas, 
and it’s not LA, just give it a little more dignity. 
Me: It’s interesting you say that, but the impression I get is that people are letting go of 
the culture a little bit more because the people are making money with casinos and things 
like that so there’s not a motivation for them to keep producing the jewelry and art and 
stuff as authentic as it once was. 
Gwendolyn: There’s a lot of empathy here too, they want to make money but then they 
say they don’t have any money and then they don’t want to work. And the improvement 
like the structures of the buildings, the architecture and the infrastructure, they tore down 
the court house- why? Ya know, so somebody back then wanted to look different to the 
rest of the world, to keep up with the rest of the country. But they didn’t have the 
foresight or the knowledge to keep history, to preserve that culture. And I think people 
are influenced by the casinos and the two buffer cities Ruidoso and Alamogordo. 
Me: Do you guys think that the culture will start being more manufactured than what it 
originally was? You said people hold on to the culture, but- 
Gwendolyn: I think it’s just going to hopefully become more appreciated. As they’re 
more recognized and respected, as she said with education. To respect and educate and 
support what we have, and enhance what we have, as opposed to going “Okay, I’d love to 
walk in here and make this Billy Bob’s but that ain’t gonna happen.” And there are more 
people in the Dallas Fort Worth Metroplex than there are in the state of New Mexico. 
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And I think we really need to support what we have and enrich that and I think education 
and- this is Gilberts work [gestures], and he looked and said “I can use my hands and I 
can craft” so I don’t know if this is history or this is culture from way back when. But it’s 
using-it’s hunting culture- and using his craft and his hand and his ideas –and Richards a 
cowman and a rancher and a farrier- and then the other pieces to the jewelry making and 
the beading and the basketry and I think some of the younger generations are learning 
they need to know that- your generation- I think our generation lost it, it went to things in 
the world. The guys who are his age in this town, ya know they went to war, they were in 
the military they were in Vietnam, and then they either came back here and worked or 
they didn’t come back.  
Fran: And they didn’t see the craft or the different pieces that they should of. I think it’s 
the education and the appreciation and I think that’s the way it can come back and 
enhance and hopefully promote New Mexico. 
Me: Is that happening? 
Gwendolyn: I think so, I see that happening 
Me: What comes to mind when you think of that? Where do you see that happening? 
Fran: I always come back to the “oh gee” and we’re working on the New Mexico Truth 
Campaign where we’re boosting small business and tourists in the state, and I’m always 
just worried about the cost of feelings and trying to overcome the negative feelings and to 
promote more positive, more pride in what we do, and I’m coming down the interstate 
the other day and there’s this big sign that says “Welcome to New Mexico Home of the 
Lobos” […] I thought that was wonderful that they took the initiative to put a sign up to 
say “Look, we have something here, that we’re proud of and wanna share it with you,” 
and I think that’s the message that we need to get out there. That we’re not just Ruidoso 
the cool pines, come on Texan, visit us, because we’ve been doing that for 50 years. 
That’s how I got here originally, because it’s the coolest place in the world in August. If 
you were gonna leave Texas and Oklahoma in August it was to come here, and that’s a 
big drawing card. But we have a lot more.  
[…] 
Me: So it definitely seems that you want more people coming in to New Mexico and 
appreciating New Mexico and appreciate New Mexico, but how do you feel about more 
people coming into Carrizozo specifically? 
Gwendolyn: Oh definitely! What is our goal?  
Fran: 1,500 people by 2015. 
Me: Did a bunch of people move out after graduation?  
Gwendolyn: No, the classes are tiny, not like Pittsburgh. What we really need are young 
people with families, and of course we don’t have the work force to sustain industry of 
any kind. It is art friendly, it’s district friendly, it’s the last Bible town between here and 
Santa Fe. We have a bank, we have a courthouse, we have a grocery store, we have shops 
and galleries- 
Fran: And we’re on 2 major US highways, and we have an unused train depot, but if 
there was industry there the train could be made to stop here. We have room for industry, 
it doesn’t have to be gigantic, it’s not like Tesler where trying to put in a big company in 
Albuquerque, but we have room for small business, which is even 1500 employees 
maybe?  
[…] 
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Me: So how do you think you can draw more people here? 
Gwendolyn: Well what we’re doing is our campaign is to touch them 6 times. We’re 
waiting for the state to award us by July 1st, we’ve applied for a grant with the True
Enchantment Tourist Board, and the True Enchantment Tourist Board is a subsidy of the 
Chamber of Commerce and it is strictly to drive tourism and we have to be New Mexico 
true like Gwen said and our marketing plan is we touch from Tularosa to [Corunna] to 
Hondo, so we have 222 miles of road and 6,000 people that we effect. And our goal is to 
reach 60 miles out from this area. The rest of Lincoln county basically, and LA and 
Amarillo and Houston, Midland…. And we’ll touch them 6-8 times before they actually 
come and stay here. And my question to you is: what’s the first words you would come 
up with if you googled New Mexico, how would you find us? 
Me: Art, small town, I’m honestly not sure… 
Gwendolyn: See that’s what we’ve been playing with, are we adventure? We’ve been 
trying to come up with a URL actually. We’re doing a brainstorming next week, and it’s 
all about “what do you think of?” We have trails, we’ve got it on four feet, two feet… 
we’ve got it all. It’s just now how do we bring that adventure in? Your generation is 
telling us they don’t want to just go shopping. They want to hike, and bike, and ride but if 
they get bored they want to go have a beer and listen to music and they wanna shop. So 
you are the people we want to come into our state, because you folks have the funds, you 
have some disposable income as you graduate college and go into your careers. The 
retirees have the money but they aren’t going to do everything that you guys are going to 
do. 
Me: I’ve brought two people down here, two different people two different times, and 
both of them have just fallen in love with it […] I think if you can get people to just be 
here than you won’t have a problem.  
Gwendolyn: That’s right, and that’s our goal is to start marketing outside of our area, 
and we’re bringing them in little by little and they will come and they will stay, but we 
don’t want them one time, we want them to come back. Because when they come back is 
when we see the economic effect. Because tourism is our- and Dee was manager and I 
was her educator at Lincoln State Monument which is now Lincoln Historic Site but it’s 
the biggest historic draw in New Mexico, is because of Billy the Kid with about 30,000-
40,000 people a year. But they could do 60,000 if it were marketed correctly. It’s an 
amazing place but people just come here “I didn’t know you were here”. Because if you 
google Lincoln New Mexico, you’d only get 5 hits. But if you Google Billy the Kid it’s 
like yeah baby. 
Me: Even as far away as Pittsburgh someone was moving into the complex next to me 
and they had a U-Haul with an ad for Roswell with the aliens. 
Gwendolyn: Our calling card is Smokey the Bear and Billy the Kid and Geronimo, who 
isn’t even as big as the other two. If you didn’t put their names in, how would you find 
us? We have to go beyond that market. 
Me: So I’ve heard of issues with the government wanting to have more involvement in 
the land and what happens with the land? Have you heard anything of that nature? 
Fran: The government is the largest land owners in the state of New Mexico, and the US 
forest service, and they work pretty well with the general public, I would think. The issue 
is water. We don’t need any more golf courses, and you can quote me on that. Water is a 
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real issue here for the villages, the towns, the general public, for the ranches, for the 
future. Water is a big issue.  
Gwendolyn: One of the issues that came up this past year was the fly-overs from the 
military, because the transmissions are going in for the wind towers, and those towers, 
because the German air force and our air force train through here at night. They had 
issues and wanted to tell the ranchers that they couldn’t put the towers on your property. 
Well the towers bring in money to those ranches who have had to diminish their cattle 
because there is no source of water. So they found another source income, and that was 
an issue of the government trying to tell them what to do, but I think that got fixed I 
haven’t heard much lately. Basically the Germans can fly somewhere else. [The towers 
were transmission lines for wind and solar power towers] 
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Abstract 
Cable television prices have been steadily increasing over the past several years, fueled in 

large part by the increasing costs of sports programming. Channels that carry sports 
programming raise their fees each year, causing cable providers to raise the fees they charge their 
customers. These increased fees get passed on to the customers, and they end up paying more for 
the same package. Also with the increase in revenue teams are seeing from rights fees, they also 
see an increase in ad dollars, as advertising agencies view sports programming as some of the 
last “DVR proof” programming. These two aspects put together are delivering teams a lot more 
money than they have had in the past, and increasing the spending and worth of sports teams to 
an all-time high. It is the purpose of this thesis to examine how the system is unstable, and how 
the cable model could be broken. First, a review of the literature will be compiled, looking at the 
previous works that have already been done. Then, an evaluation of the alternatives to cable 
television will take place, showing other avenues for viewing television. Finally, the results of 
two separate polls will be evaluated. The first was a part of the RMU Polling Institute Poll in 
early February. The second is a self-made survey distributed to students and completed in mid-
March. The results of the survey show the opinions of various demographics on the topic of the 
cable bubble and will be used for the majority of the argument. 
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Introduction 
Technology today has driven many changes and has society to develop to points not ever 

before thought of. Almost everything people use on a daily basis has changed because of 
technology. While change and new technology are good to most, there are some parties who do 
not benefit from the change, and therefore try their hardest not to have things change. In this 
case, the cable industry fits such an example. Cable companies, equipped with their high priced 
sports programming, do not want the cable model to change as it stands today, and are doing 
everything in their power to make sure it does not happen. 

Today, Major League Baseball is as popular as it has ever been. With increased 
attendance, record viewership, and a new national television contract that will be as much as 
$25M per team per season all have MLB feeling pretty confident. However, Major League 
Baseball may not be in as good of shape as they appear to be.  By looking at how the cable 
industry is set up today, applying it to sports programming and seeing why cable TV may be on 
its way out, recent studies suggest that a major change could be on the horizon.   

Literature Review 
Cable TV Today 

Cable television is a large part of American households, and cable services reach many 
households. Currently, around 70% of households within the United States have a cable 
subscription (Goolsbee and Petrin, 2004). Comcast, one of the largest cable systems, serves over 
24.2 million subscribers on its own, making Comcast one of the largest of its kind in the United 
States (Goldfarb, 2010). Today, cable providers offer many different channel options, where 
channel suppliers such as ESPN provide cable services with their channels, who then in turn 
supply those channels to their customers (Chipty and Snyder, 1999). However, customers can not 
pick just the ones they want, and are often stuck with many they do not. Popular channels are 
often placed on higher “tiers,” forcing customers to pay even more money just to get the 
channels they want, plus a bunch of others they do not. Cable providers bundle different 
channels together, and then supply them to the customers (Crawford, 2000). It is the channels 
that people do not want that are costing them the most money. The government has even gotten 
involved, as Congress has considered legislation to reregulate cable (Levin and Meisel, 1991). 
Not surprisingly, the cable companies are opposed to such action. In fact, “the cable industry has 
been very opposed to these proposals (Besen and Johnson, 1982). There is a general consensus 
that cable providers are charging more than they have to, as there is overwhelming evidence that 
cable operators set prices in excess of marginal costs, allowing them to make a significant sum of 
money (Hazlett, 1997). Given the way it works today, it is easy to see why so many customers 
are unhappy with their current cable services.  

However, not everyone feels that the current cable model is unfair. Dr. Rodney Fort, a 
sports economics teacher at the University of Michigan, argues that the cable model is currently 
very fair. He argues that the bundling actually lowers the cost for both sports fans and non-sports 
fans alike. He argues that since you are only watching the channels you want, it is almost like 
you are not paying for the other channels at all (Fort, 2014). While his argument makes sense to 
a point, most people do not agree with him and would rather be able to pay for just the channels 
they want. 
How this Applies to Sports Programming 

For years, the rights fees to sports programming have been steadily increasing. A good 
example to look at for increasing sports pricing can be seen through the broadcasting of the 
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Olympic Games. Since the games (summer or winter) only occur every two years, there is an 
increased demand in viewing these events. Thus, the rights to get to televise the events are a hot 
commodity. The bidding process for obtaining Olympic rights is very competitive. As the 
networks compete against each other, the bid often reaches large heights, and then continues to 
rise each time a new bid occurs. (McClenaha, 2006). This theory also applies to other sports, as 
rights to live sporting events are very desirable to cable companies. 

Due to the fact that live sports are the last “DVR-proof” broadcasts, sports programming 
is very expensive for both cable companies and their customers alike. This has some to do with 
ad revenue, since advertisers are guaranteed a live audience that cannot fast forward through 
commercials. In a sense, companies that advertise are paying for their audience, and they are 
getting that with sports programming (Posner 1972). For example, YES network, the network 
owned by George Steinbrenner which owns the rights to broadcast games played by the New 
York Yankees, commands a $2.15 monthly license fee per subscriber This is rather high 
compared to other channels, with other major cable networks like USA, CNN, or TBS charging 
about $0.30 per subscriber per month”(Hutson, 2009). The subscription fees paid for each 
channel a customer receives make up a large portion of a customer’s cable bill. Since sports fees 
are among the highest on cable, people who never watch sports are still spending a large part of 
their money on sports channels. In the United States, the market is much more diverse since there 
are professional sports leagues for every sport, including baseball, football, basketball, and 
hockey (Cave and Crandall, 2001). Such a diverse set of leagues has allowed even more 
companies to jump into the fray, creating even more competition. This is due to the fact that 
more bidders competing against each other drive the rights fees even higher.  In fact, leagues 
have gotten so popular that they have even begun to create their own sports network. Now 
specific sports have developed dedicated channels to their sports, such as NFL Network, NHL 
Network, and the Golf Channel (Rein, Kotler, and Shields, 2007). All the alternative channels 
the leagues are on allow them to bring in more money. 
Impact of Regional Sports Networks (RSNs) 

There is also the matter of regional sports networks (RSNs). Examples include Root 
Sports in Pittsburgh and FSN in Cincinnati. Today, there are about 40 RSNs in the United States 
(Moss, 2008). RSNs exist in regionals to televise the local MLB, NHL, and/or NBA team. These 
RSNs are a big source of teams’ revenues. Teams sign large television deals in order to take 
advantage of this new TV money. RSNs are typically bundled into the second or third tier of a 
cable package, so folks who want to be able to watch their hometown team will have to upgrade 
their package. RSNs are some of the biggest drivers of the sports channel subscription fees, as 
well as the other major sports networks. ESPN, however, is the most expensive per subscription 
channel, even though it is not the most watched channel. ESPN has an average subscription fee 
of 5 dollars per month, while the most watched network, CNN, has a significantly less $1.30 
subscription fee (Crawford and Yurukoglu, 2011).  
Alternatives to Cable TV 

Even if a customer is satisfied with their cable TV service, they still may leave anyway. If 
a customer were to for whatever reasons decide they no longer wanted or needed cable, they 
would leave the service, even if they had overall been happy with it (Jones and Sasser, 1995). 
For example, someone who needs to cut back their spending may end their television contract, 
not because they were unhappy, but because they need to allocate their spending to other areas.  

Even if people wish to retain TV service, there are now other ways to do so. Doc Searls, a 
professor at the Berkman Center for Internet and Society at Harvard University, has recently 
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guaranteed that cable television will be drastically different 5 years in the future (Moyer, 2009). 
While this may be a slight exaggeration, the alternatives to cable continue to emerge. 
Technology is making this more possible than it ever was before. Today, viewers are 
increasingly accessing television and video content through the internet on computers, mobile 
phones, tablets, and other devices, with some even connecting there devices to their television set 
(Bondad-Brown, Rice, and Pearce, 2012).  This has also allowed the growth of piracy for TV 
shows. Some experts in the industry say that a la carte pricing would eliminate piracy, as 
consumers would just pirate the channels they want instead of paying for them (Walker, 2012). If 
customers only had to pay for channels they wanted, they would be less likely to pirate. As more 
new, cheaper alternatives to cable come into existence, more customers will turn to them for 
their television services.  
Why there is a Bubble 

Many within the industry have defined the inflating sports fees to be a bubble, where 
eventually there will be a point where growth is no longer attainable, and the fees no longer are 
able to rise. This analogy is used by many in the industry, as a bubble can only get so big before 
it will pop, much like the rising sports rights fees (Crawford, 2008). Cable companies either do 
not believe that the bubble will pop or they do not want to believe it to be true. If the bubble does 
pop, it would certainly alter the cable model as it stands today, and completely change the way 
the cable industry runs today. However, it appears that the cable industry is willing to change 
somewhat before such a dire situation would occur.  
Why the Bubble Might Pop 

 There is a strong push from customers for “a la carte” pricing. People in favor of a la 
carte pricing argue that allowing consumers to purchase stations individually will give them 
greater control over their cable bill and lower their cable bill (Rennhoff and Serfes, 2008). 
Another solution exists that still involves bundling. However, cable companies offer a bundle of 
so many channels, but allow consumers to choose which channels they put in the bundle (Brown 
and Alexander, 2011). In either situation, however, the customer has at least some control over 
the channels they want, instead of paying for many they never watch.  

There are a few comparable situations that have occurred in the past. The first can be 
seen in the newspaper industry, as people used to have to buy the whole newspaper, but now, 
with the help of the internet, they can instantly read whatever news stories they want at their 
convenience. Another example can be seen in the music industry. In the past, in order to get 
songs, you had to buy an entire artists album. Now, with the invention of iTunes and other 
providers, consumers can buy only the songs they want to listen to (Bockstedt, Kauffman, and 
Riggins, 2005). In both cases, the industry was forced to debundle, which is something that could 
soon happen to the cable industry. 
Effect on MLB Franchises 

If the bubble were to pop, it could pose major ramifications for every franchise. With the 
increased revenues coming in, teams are signing players to higher contracts than ever before. In 
fact, the percentage of total revenue that each major sport derives from television has grown to 
half or more, even more than attendance, which used to the most (Noll, 2007). A loss in half of 
their revenue would be crippling to any organization, and an MLB franchise is no different. 
More $100MMcontracts have been given out than ever before, because teams now have the 
money to spend. With more money coming in, the increase in prices gets passed on to the 
players, thus increasing players’ salaries. However, if all that extra revenue was to disappear, it 
could have a serious negative impact on franchises.  
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Methodology 
Given the scope of the project and the available resources, acquiring all the data needed 

to run any major analysis on the topic is unrealistic. Major sports teams are private entities, and 
therefore their financial data is unavailable for public consumption. That includes the amount of 
money available from their RSN deals. Likewise, the financials on cable companies is also 
unobtainable as some are also private companies. To further this research, someone who had 
access to such information would be able to obtain all the data and run a regression analysis on 
the number of cable subscribers, and run it to such a time that cable companies would consider 
changing their model. What level that would be would have to be determined by the researcher 
who had the information.  

For the scope of this project, two surveys were conducted about consumers viewing 
habits of sports and television in general. One survey went out via the RMU polling institute, and 
can be seen below under survey one. A second survey, administered locally to RMU students, 
will look at the same questions addressed in the national survey, as well as adding some new 
ones due to the lack of a space constraint. The surveys can be found in their entirety in the 
appendix section of the paper. What follow is the results and an explanation of what the results 
could mean. Then, the two results will be compared against each other and possible implications 
of the survey will be discussed.  
Research and Results 
Survey 1: 

This survey was administered as part of a poll of questions conducted by the RMU 
Polling Institute. This was a fantastic opportunity in order to reach a national audience and get 
the focus of this question into the minds of many people. Unfortunately, there were some 
limitations to what this poll could accomplish. For starters, there was a limit to how many 
questions that could be asked, and the wording of the questions was left to the discretion of the 
institute. This led to some of the questions not being asked the way they were intended, or some 
of the questions not being asked at all. Despite all of that, the opportunity to have some questions 
asked in the polling institute poll helped to gain some valuable information. The questions that 
appeared in the survey can be found in the appendix under appendix A.  

The following are the demographics of the respondents that make up the participants in 
the RMU Polling Institute survey.  
National Results (out of 1011 responses) 
Age 18-44 45-64 65+ 

44.9% 34.3% 20% 
Gender Male Female 

46% 53% 
Marital Single Married Other 

30% 56% 14% 

Pennsylvania Results (out of 508 responses) 
Age 18-44 45-64 65+ 

44.1% 43.9% 11.8% 
Gender Male Female 

50.6% 49.4% 
Marital Single Married Other 

24% 62.8% 13.2% 
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As can be seen above, these are the demographics of the respondents of this survey. The 
PA results are also included as part of the collective national results. As discussed before, the 
results of this survey will mostly focus on the older demographic to see if their opinions are 
different from the younger demographic. While the results for the younger demographic are still 
evaluated and used, the results are mostly focused on what the older demographic has to say. 
As can be seen in the appendix below, several similar questions were presented in the RMU 
Polling survey that was administered in the self-survey. The results of the questions, on both the 
national and Pennsylvania level, can be seen below. The first question dealt with what 
alternatives to cable television the respondent subscribed to. All answers are in percentage 
format unless otherwise noted 
Services Used National PA 
Netflix 54.8 50.8 
Amazon Prime 24.8 29.7 
MLB.TV 8.5 7.5 
NFL Network 13.8 18.5 
NBA League Pass 4.7 2.6 
NASCAR Raceview 2.4 3.7 
Other 19.3 26.2 

This question looked at some of the alternatives to cable that respondents said to have 
subscribed to. The results are pretty similar between PA and the national level. This question was 
used to see which sports and non-sports alternatives that they use. As can be seen, Netflix is the 
most popular alternative, and is one of the most popular alternatives in America. These 
alternatives could lead the way to cancelling their cable subscription.  
The next question deals with the different ways that respondents view television. 
How You Watch Television National PA 
Traditional Cable/Satellite 46.3 47.8 
Streaming over the internet 8.6 6.9 
BOTH previous options 38.3 37.6 
Have only antenna 4.9 4.1 
Do not have television 1.0 2.6 
Unsure 0.8 1.0 

The results of this question show that the majority of respondents still watch television 
using the traditional cable model. This is not surprising, as this is the most common way of 
watching television today. However, this shows that some do use some streaming services as 
well, and most use a combination of the two. This shows that there is a chance of more people 
using alternatives in the future as they continue to grow.  

The next question asked the respondents a series of questions related to how satisfied 
they were with their provider based on a number of factors. The results can be seen in the table 
below. The table shows the results of the people who favored that particular factor of their 
provider, meaning they answered 1-4 on that question. 
Characteristic National PA 
Picture Quality 69.0 69.4 
Technologically Advanced 65.6 66.4 
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Convenience of Programming 64.6 62.9 
Service 62.3 63.6 
Ease of use 58.9 61.1 
Programming Packages 50.4 48.7 
Value of Cost 44.5 45.1 

Not surprisingly, the least regarded quality of cable packages in the value of the cost. 
Most people feel that their cable packages are overpriced, and cost is one of the most significant 
factors that would drive people to drop cable. Otherwise, the respondents seem satisfied with 
most aspects of their cable package. 
The next question asked the respondents which level of cable package they subscribed to. The 
results can be seen in the following table. 
Level of Package National PA 
Basic 23.9 25.6 
Mid-Level 58.1 54 
Most Complete 14.2 19.2 

The results show that most people subscribe to the mid-level cable package. This is not 
surprising, as the basic package does not provide much and the most complete package tends to 
be very costly. This also can indicate that most participates upgraded to the package that would 
contain their local RSN, if they want to watch that channel or not.  
The next question asked survey respondents if they anticipate cancelling their cable service in the 
future, for a variety of factors.  
Cancel Cable? National PA 
Yes 25.6 22.6 
No 39.5 36.5 
Depends 35 32.5 

In this question, respondents are asked if they would ever consider canceling their cable 
subscriptions. This could be due to a variety of reasons, including rising costs, new alternatives, 
or a variety of other factors. The results are surprising, as not many said they would consider 
dropping cable. This supports the point that the older generation is less resistant to change to new 
alternatives.  

The next table shows the results of how many sports and non-sports programs they record 
to view later.  
Recorded Shows National Sports National Non-

Sport 
PA Sports PA Non-Sports 

None 65.5 38.3 40.3 69.4 
1-5 22.3 34.1 22.2 34.7 
6-10 10 13.9 9.9 13.8 
10+ 5.4 10.2 2.5 10 

This question shows that respondents record more regular shows than they do sports 
programming. This helps to support the point that sports are the last true “appointment 
television.” People do not like to record sports and watch them later. This is why sports channels 
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can charge such high rates and demand so much money from advertisers. The amount of people 
who record sports was actually higher than anticipated.  
In the aggregate, the average number of hours per week spent watching non-sports and sports 
programming is listed in the table below. 
Average Hours National PA 
Sports Programming 5.23 5.44 
Non-Sports Programming 20.29 21.44 

This shows that, in this survey, people spent much more time watching non-sports 
programing overall than they did sports programming. This survey did not have as many avid 
sports fans as the second survey did, and it’s possible that the responses are so off for a variety of 
reasons, including most sports being out of season at the time of this survey. 
Finally, the next question asks respondents the following questions. Their response is listed in 
the table below if they agreed or strongly agreed with the statement.  
Question National PA 
I am confident in my ability to 
“stream a program” 

68.5 70.9 

Because of improved quality, I 
would opt to stay at home than 
attend an event 

65.8 65.4 

If offered, I would choose an 
“a la carte” model to a 
bundled package 

61.8 60.5 

I consider myself an “early 
adaptor” of technology 

51.4 57.1 

I have cancelled by cable 
television due to cost 

48.7 46.6 

I consider myself an avid 
sports fan 

46.6 48.5 

This question breaks down a variety of important questions. The first one deals with an 
individual’s confidence with technology. Surprisingly, even though most of them said they 
would not switch to an alternative streaming service, they feel as if they could if they wanted to. 
The second deals with watching at home over going to an event. Most said that the new 
technology makes it enjoyable to stay at home and watch an event. The next question was one of 
the most important. Most indicated that they would prefer a la carte pricing. This is important 
because it shows that people may be tired of the traditional cable model and would welcome a 
change. About half considered themselves early adaptors to new technology, though their 
response to other questions does not necessarily back that up. Half have said that they have 
cancelled their cable due to cost, a trend that could continue. And finally, slightly less than half 
consider themselves avid sports fans, they respondents on average watch significantly less sports 
programming than other programming.  
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To see if we could get similar results when asking a different demographic and body of 
people, the second survey below was administered.  
Survey 2: 

In addition to the national survey conducted by the RMU polling institute, another survey 
was also administered locally regarding the opinions on cable television and sports 
programming. Due to the lack of available space over the RMU poll, as well as the lack of ability 
to control what questions were asked and how they were worded, it became necessary to create a 
second survey that would ask similar questions to the national poll. The survey was created and 
administered on the survey website esurv.org, and was distributed to students via my Facebook 
account. From there, it was pushed through other friends and school organizations until it 
reached the desired number of takers. Some questions were repeated from the national poll, 
while others were added due to the ability to ask as many questions as was desired. This survey 
was meant to supplement the national survey, and hopefully come up with similar results to the 
ones found in the national poll. This survey was designed to target more of the younger 
demographic, while the RMU survey will be used to see the results of the older demographic. 
The survey can be found in its entirety in the appendix under appendix B. What follow below is 
the results of each question and an explanation to follow each one. 

This was a basic demographic question. As mentioned above, it is most likely to be the 
current college aged individuals who are most likely to cut the cord and not have cable when 
they first leave college. For the analysis of the survey, the results from the older age group will 
be mostly ignored, although they represent a small portion of the sample anyway and are not 
likely to skew the results that much. 

An analysis of each major represented can be seen above. The top five responses were 
listed and the rest were placed under other. They are listed above with their percentage of the 
total. This question was mostly just for basic demographic sense, and to see if there were any 
trends between people in similar majors. At least from the results given, no such conclusion can 
be drawn. 
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This question was also just a basic demographic question. The survey was hoping to 
target juniors and above, as they are the ones who will most likely be facing a decision on cable 
in the near future. It appears that the target demographic was reached, as the majority of the 
respondents were in that range. The 20 individuals who are already graduated also mostly 
correlate to the older individuals discussed above, and so their results will also be mostly ignored 
in this case. 

The last question on the first page was one final demographic question. This question was 
simply to see how the genders distributed when responding to the survey. Fortunately, the results 
were not skewed heavily to one side. The only conclusion that could be drawn from this is that 
most of the respondents who responded they were an “avid fan of sports” in the next question 
were male. Even then, there were also a few females in that category and it is most likely not a 
conclusion that can be drawn.  

This question was used to get a gauge on how big of a sports fan the respondents were. 
The majority of the respondents claimed to be slightly below avid, or a four out of five on the 
scale. Combining the four and the five, 62% of the respondents claimed to be big fans of sports. 
This could be significant for a few reasons. One, sports fans are more likely to need cable to be 
able to watch all of their favorite live sports. Second, sports fans are going to answer the 
questions on the third page different than those who are not fans of sports. 



173 

This question was presented to see how many total hours an individual watches on 
average over the course of the week. The data above lists the top four supplied answers, and then 
the percentage of all other answers. The question would have been better if it listed the hours at a 
range (1-5, 10-15, etc.) as that would have been easier to quantify and represent. However, the 
data mostly fell over these four categories, and the average hours watched per week is 16.25. 
This shows that people who responded to this survey consume media through many different 
means for about 16 hours a week.  

Building off the last question, this question asks how many of those hours watching 
media are spent on watching sports programming. In this category, people who were avid fans of 
sports had spent almost all of their hours a week watching sports, while someone who was not a 
fan of sports would spend their time not watching any sports at all. In this category, the average 
drops down to 9.5 hours a week, so on average the respondents in this survey watch 9.5 hours of 
sports a week and 6.75 hours of other programming.  

This question was used to see if the respondents subscribed to cable television. Not 
surprisingly, almost all of the respondents said that they subscribe. The question clarifier had to 
be added to cover the majority of the respondents who either live in the dorms on campus and 
therefore get free television or live at home and get the cable provided by their parents. 
Therefore, it is not surprising to see this number be so high. Later on, the survey asks if these 
participants would subscribe to cable on their own.  

This question addresses ad-blocking software when watching online. Ad-blockers can 
range from just blocking pop-up ads to blocking entire advertisements that are designed to play 
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when watching shows online through services like Hulu. The number of respondents who use ad-
blocking services was 89% of the respondents. 

This question was designed to see how many internet-accessible devices the respondent 
owned. This information can be translated into how comfortable they are watching media 
through various streaming services, and also how practical it would be for them to use such a 
service. Surprisingly, every respondent indicated that they owned at least one internet accessible 
device, which means all respondents are online and have access to some of the alternative 
streaming services discussed previously. All respondents are at least equipped from a possible 
departure from cable television. 

This question was design to see how often people record shows to watch again later. This 
is not to be confused with streaming a show online later after it has aired, but means recording it 
on a DVR and watching it later. This touches on the topic of ad-revenue, as advertisers do not 
like this function. When someone records a show, they can (and almost always do) fast forward 
through all commercial breaks. This doesn’t allow the advertisers message to reach their 
audience, and they are in a sense wasting money on ads that people do not see.  

This question is an extension of the last question. Sports are considered one of the last 
true DVR proof programming, as most people do not want to watch a sporting event that has 
already happened. Because of this, advertisers pay a lot of money to advertise during sporting 
events, as they know people will be watching them live and won’t be able to skip the 
commercials. This questions confirms the believe that people do not like to watch recorded 
sports, as only .41% of all respondents claim to have recorded a sporting event more often than 
sometimes. Live sports are the one thing that can’t be recorded, and are a lot of what keeps 
people tuning into television.  

For this question, a “skipped” result means that the respondent did not subscribe to any of 
the alternative viewing platforms. Admittedly, this question was missing a lot of alternative 
viewing platforms such as HBO Go and Hulu, and those should have been included as well.  It 
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was interesting to see how many respondents also subscribed to an alternative viewing platform 
while also subscribing to cable. Netflix was the most popular subscription, which backs with its 
reputation as one of the most subscribed sites. Coming in second was NFL Network, a channel 
most likely bundled in with respondents’ cable package, and does not show if they actively view 
the channel or not.  

For the remainder of the questions, the respondents were asked to rank their reaction to 
the following statements on a scale of 1-5. The scale is as follows: 
Value Ranking 
1 Strongly Disagree 
2 Somewhat Disagree 
3 Neither Agree nor Disagree 
4 Somewhat Agree 
5 Strongly Agree 

This question was designed to get a feel for how respondents view the value of their cable 
package. The question was left intentionally vague, and the respondent was forced to come up 
what they felt value to be.  Not surprisingly, most respondents were at a three for this question. 
They are most likely satisfied with some features of their package (number of channels, etc.) 
they also are not happy with other aspects (forced bundling, price, etc.). Since the majority of the 
respondents were on the disagree end, a departure from the typical cable model would appeal to 
them. 

This question wanted to see how comfortable people are with watching media through 
the internet and other such avenues. This is important because while the technology exists to 
have other ways of watching television, people will not do it if they are uncomfortable with it or 
if they are unsure as to how to use the technology. The respondents indicated that the majority of 
them are comfortable streaming a television show or movie through the internet. This lines up 
with the response that all of the respondents own at least one internet enabled device. This shows 
that further use of streaming services could possibly be well accepted by this audience as well. 
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This question deals with the topic of bundling. As described earlier, bundling is the 

technique used by cable companies to get you to pay for a group of channels on a tier basis, even 
if you only want one or two channels from the upper tier. They often bundle the sports channels 
into the higher packages, and that reflected in the survey. Almost all the people who claimed to 
be avid sports fans indicated that they pay more to get the certain channels that they want. Other 
respondents indicated that they also pay more to get out of the basic package, though that is also 
likely a result of the fact that the basic cable packages usually don’t have much to offer and most 
people upgrade from them. 

 
There was a good split on this question, and it comes down to the way the reader 

interprets it. When an avid sports fan reads that it is more enjoyable watching at home, they are 
most likely going to disagree, as they enjoy being there themselves. Likewise, a person who does 
not like sports would much rather views the event on television than attend the event. If the 
question had been phrased such as that HDTV has made watching sports at home better than it 
used to be prior to HDTV, then the results likely would have mostly been favorable to that 
statement. The interpretation of this question lead to some varied responses. 

 
This is another question that touches on the topic of bundling. Not surprisingly, almost all 

respondents would rather be able to pay for just the channels that they want. What the customers 
want is an a la carte system like the one discussed above. In this system, consumers only pay for 
the channels they want to watch, and would most likely lead to many people having as many as 
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50 less channels on their cable packages. Obviously, the cable companies would not enjoy such a 
large drop, which is why option is currently not available. However, like in the example of the 
music industry, this may be a change that is one day possible, and it would be a change that 
would be very welcomed by the respondents.  

 
This question reflects on the price of cable packages. Given the way it was worded, it did 

not result in the same way that it would have if it just asked if people were satisfied with the 
price of their cable package. That would have most likely been a very large split towards the 
disagree segment. However, as it is asked, it wants to know if the respondent has ever considered 
dropping cable all together. The results are very split around the middle, with a slight majority 
saying that they have considered dropping it. The ones who haven’t may not have for a few 
reasons. One, they may be content with their cable package and don’t mind paying for it. Two, 
and more likely, they don’t know about the alternatives that exist or don’t know how to go about 
switching.  

 
This question gets back to the idea presented in question eight about having a 

subscription to cable television. In this question, respondents are asked if they will be 
subscribing to cable television when they eventually move out on their own and are the ones 
responsible for paying the bill. This is the most split question on the survey, and the results are 
almost split right in the two to four range. One possible explanation is avid sports fans marking 
they would not be able to live without cable, as they would have no way to watch the live sports. 
With blackout rules on the sports streaming services, it is sometimes hard to watch your favorite 
team if you live in the local market. Another explanation would be just people who enjoy 
watching television in general and do not know about the alternatives and ways to watch them. 
Either way, this was a surprising split on the responses.  
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This question dealt with the presence of limited resources, and the necessity to cut 
spending in order to meet a budget. The results were very favorable to people cutting cable if 
they did not have enough money. That is seen in action from people moving out on their own for 
the first time, as they often cannot afford cable, even if they want to have it. Otherwise, the 
choice becomes clear to cut a non-essential when making tough decision on a tight budget.  

This is a question that again depends on your knowledge of alternative viewing 
platforms. If you do not know about other ways to watch media, you may be more hesitant to 
part with cable than you would be if you knew about other ways to watch it. Also, some may 
have interpreted this question as a continuation of the last, and that they would be able to live 
without cable television if the time came that they would have to cut it. Either way, the results on 
this question are pretty strong towards the agreement side, meaning that most respondents feel 
they could live without cable television. Possibly, as alternatives become more well-known and 
accepted, this number could increase even further.  

This question has to do with sports programming and the desire to watch it live. 
However, the question was not worded as such, and simply asked if people watched sports the 
majority of the time that they watch live media. Avid sports fans responded that they watch the 
majority of their programs as live sports, which does not come as a surprise. However, the results 
from the other levels of fandom were split. For example, some people who were in the two range 
put that the majority of the live programming they watch is sports even though they don’t watch 
many sports, which indicates that they do not watch many other programs live. The one this 
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question was worded resulted in some interesting responses that helped to spread out the results 
some.  

 
This question goes back to the earlier question about how comfortable people are with 

watching shows online. Often times, it is more convenient for someone to watch the show a few 
days later online when they have time then to have to plan to watch it on television in the 
specific time that it airs. The respondents indicated that they usually wait until a later time and 
watch the show online. This is usually free on most network websites for a few weeks after the 
show airs, so most people are able to do this at no additional cost. Plus, with ad-blocking 
software that most indicated they use; it would keep them from watching advertisements and 
actually make watching the show online less of a time commitment than watching it when it airs.  

 
Again another question about bundling, this question asked respondents if they even 

knew all the channels that they are paying for each month. Not surprisingly, most respondents 
indicated that they were unaware of all the channels that they pay for each month. This is in line 
with the fact that consumers have to upgrade to get a few channels they want, and are often left 
with many channels they do not, while sometimes not even knowing all the channels they have.  

 
This is the most strongly agreed upon response in the survey, and it is connected to what 

channels respondents watch on their cable packages. As discussed in previous questions, people 
are forced to upgrade packages to get certain channels they want, and are often left with many 
channels they don’t. Most cable packages have over a hundred different channels, but that does 
not mean that people watch all of these channels. In fact, from the results of the survey, it can be 
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said that most people do not watch all the channels offered to them on their current cable 
package.  

 
This final question also deals with bundling. Much for the same reasons already 

discussed, people felt that they had to upgrade their cable package in order to get a certain 
channel/channel set for their package. This left them with many channels they didn’t want in 
order to get the few that they do. The results of this question confirm that there is bundling in 
cable packages, and the other questions have shown that consumers would prefer another way of 
getting their subscription television.  

Looking at the results of this survey, coupled with the results of the other survey, a few 
conclusions can be drawn on what the results of the survey could possibly mean.  
Discussion 
 Taking the results from both surveys and putting them together, some similar trends exist 
in both. Obviously, both polls had similar questions, and the results of most of the questions 
yielded similar results. The following analysis pertains to similar trends that existed from both 
surveys. Based on the results, there are some generalizations that can be drawn from the results 
of the survey that back up what has been discussed in the literature.  
 As expected, the older demographic is less likely to get into some of the alternatives to 
cable television than the younger generation. That is due to a variety of reasons. The first is there 
potential lack of knowledge of the alternatives. They do not know that they have options and 
they do not know how to use those options. The second is that they are resistant to change. 
Especially for the oldest segment, they just do not like things to change, so they would be 
resistant to an alternative streaming service. The third would be the technology curve associated 
with the alternatives. While they may know about these alternatives, they may not know how to 
use them or would not feel comfortable doing so. In that same regard, the younger generation is 
much more receptive to the alternatives to cable and the potential to cutting the cord with cable. 
The results of the survey seem to support the idea that the younger generation would be most 
likely to cut the cord and move on with the alternatives to cable television.  
 For either group, regardless of if they would consider switching or not, one of the most 
important factors in their decision would be cost. If the cost of cable continued to rise, even if 
they were not to peruse an alternative, they would cancel their cable due to cost. Considering the 
rising cost of cable television, this is a real reality that may face the cable industry soon.  
 While it is not definitive, the results of these surveys do point to their being a potential 
for the cable bubble to pop. Of the people surveyed, people expressed that they would be 
interested in alternatives to cable or a departure from the current cable model. While the data is 
not conclusive, it can be gathered from this information that the cable model could see a change 
in the near future.  
Application Recommendations for Future Research, and Limitations 
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The main application of this research is to caution both cable companies and sports 
executives about the future of their lucrative television deals. As prices keep inflating, it may 
look like the industry has the ability to charge as much as they like and keep lining their pockets 
with money. However, with the potentially changing landscape of the cable industry, that may no 
longer be the case. With current alternatives and ones that may exist in the future, consumers 
have different avenues to get their media fix if they find themselves unwilling and/or unable to 
pay the cable companies prices. Also, if the cable model can be broken, as the research suggests, 
then cable companies would be wise to not be locked into these huge contracts with sports 
channels that they can no longer pay. RSNs and other sports channels can also use this research 
to their benefit, and caution them that this industry will most likely not remain a goldmine 
forever. They should protect themselves in their contracts to make sure that they will continue to 
be able to pay their deals with pro sports teams if the money from the cable companies stop 
coming in. Overall, this research should caution anyone affiliated with sports programming of 
the future direction that the industry might take. 

A secondary audience to benefit from this study is consumers of cable television. These 
consumers may not currently know about the multiple options available to them that exist as 
alternative to traditional subscription television. They may have presently been unaware that they 
can stream various media through internet subscription sites for much lower than the cost of their 
cable bill. These consumers may now know that they can also “cut the cord” and lower their 
bills, much to the dismay of the companies listed as beneficiary one.  

As mentioned before, the scope of this project made it impossible to do some of the 
things that would have led to better results. For example, having a way to get access to the raw 
data of television deals and cable company revenue would allow you to draw a much clearer 
picture on the current financial shape of the industry, as well as to make some projections on 
where it was going. Making a regression model based on declining cable subscriptions would 
have been a better way to show that cable may eventually be forced to change their subscription 
model.  

Also, the local survey only reached approximately 250 people, mostly associated with the 
Western Pennsylvania area and Robert Morris University. Distributing this survey to more 
people, much in the same way the polling institute survey was administered, would allow it to 
reach more people and have more definitive results. While 250 is a good number for the scope of 
this research, more people should be surveyed for a larger scale project.  

Conclusion 
Taking into account all the alternatives that are currently available, coupled with the 

customer satisfaction over the last decade, it is reasonable to assume that the downward trend of 
cancelling cable subscriptions would pick up strongly. If it would, and more people would 
continue switching from cable providers to other forms of television service, the cable companies 
would continue to feel the loss in revenue. Suddenly, a centerfielder is no longer worth $100M 
when a franchise isn’t bringing in an additional $25M from the national TV deal. This is not an 
immediate issue of happening. However, it is not something that is not outside the realm of 
possibility to happen in the future, and sports teams should be weary of their current economic 
“golden age.” Cable companies are aware of this, and are working on remedying the situation, 
but with all the alternatives that exist, it is only a matter of time until something changes. 
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Appendix 
Appendix A-RMU Polling Institute Survey 
Note: This survey consisted of many other questions and components not related to this research. 
The only questions listed below are the questions that were placed in the survey for this research. 
Questions are presented in italics, and choices are presented underneath the question, if 
applicable. 
Which of the following services to you subscribe to or use? 
Netflix 
Amazon Prime 
MLB TV 
NFL Network 
NBA Pass 
NASCAR Raceview 
Other:  _____________ 
How do you watch television, including shows, movies, and sports programming? 
Traditional television by satellite dish or cable 
Streaming over the internet 
BOTH traditional television and over the internet 
Have only television by antenna 
Don’t watch or have television at all 
Unsure 
Please rate your cable television service on a scale of 1-10, with 1 being the highest, based on 
the following factors: 
Picture Quality 
Technologically advanced 
Convenience of programming 
Service 
Ease of use such as recording 
Offering programming packages that make sense for you 
Value for the cost 
Do you subscribe to the basic, mid-level, or most complete cable package available to you 
Basic 
Mid-level 
Most Complete 
As online / internet streaming develops over the months and years ahead, do you see yourself 
cancelling your cable or dish account and moving exclusively to online / internet streaming of 
programs? 
Yes 
No 
Unsure/Depends 
How many television and sports programs do you record to view at a later time? 
How many hours of television programming or movies do you watch per week? 
How many hours of sports programming do you watch per week? 
Respondents answered the following questions using the phrases strongly agree, somewhat 
agreed, somewhat disagreed, or strongly disagreed.  
I am confident in my technical ability to “stream” a program or movie over the internet 
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Because of improved picture quality/higher definition, I could see myself opting to stay home and 
watch sports or other events instead of going in person 
If offered, going forward, I would opt for a-la-carte pricing over bundled packages 
I would consider myself an “early adopter” of newer technologies as they emerge 
I have actually cancelled, at some point, cable services because of cost 
I would consider myself an avid and frequent viewer of sports programming 
Appendix B- Student Survey 
Cable Television and Sports Programming 
Thank you for participating in this study relating to cable television and sports programming. 
Please read the questions carefully and mark the answer that is closest to your opinion on this 
matter. This is not a test; therefore there are no "correct" or "incorrect" answers. Please be sure to 
answer all the questions, as even an estimate is far more valuable than an incomplete response. 
What is your age?  
 18-21 
 22-25 
 26-30 
 31+ 
What is your major? 

What is your academic year? 
 Freshman 
 Sophomore 
 Junior 
 Senior 
 Graduate Student 
 Already graduated 
What is your gender? 
 Female 
 Male 

How big a sports fan are you? 
Not a fan of sports 2 3 4 Avid fan of sports 

In an average week, how much media content do you watch through any medium (regular 
television, cable television, satellite television, the Internet, etc.) Please answer in number of 
hours/week 

In an average week, how much SPORTS PROGRAMMING do you watch through any medium 
(regular television, cable television, satellite television, the Internet), etc.) Please answer in 
number of hours/week 
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Do you subscribe to cable television? (or live somewhere that it is provided for you) 
Y or N 
When watching online, do you have ad-block software in place? 
Y or N 
How many internet-accessible devices do you currently own? 

0 1-2 3-5 6+ 
Answer 

How often do you record (TiVo; DVR; etc.) television programming to watch at a later time? 
Never Very Rarely Sometimes Very Frequently Always 

Answer 
How often do you record (TiVo; DVR, etc.) sport programming to watch at a later time? 

Never Very Rarely Sometimes Very Frequently Always 
Answer 

Please select all of the alternative viewing platforms to which you subscribe. 

 Netflix 
 Amazon Prime 
 MLB.TV 
 NFL Network 
 NBA League Pass 
 NASCAR Raceview 

For the following statements, please indicate your level of agreement with each one. 1= Strongly 
Disagree 2=Somewhat Disagree 3= Neither Agree nor Disagree 4= Somewhat Agree and 5= 
Strongly Agree 

I feel my current cable package is a good value 

 1 
 2 
 3 
 4 
 5 
I am comfortable watching programs (movies, sit-coms, sports, etc.) through the internet 

 1 
 2 
 3 
 4 
 5 



187 

I pay more per month to my cable provider to be able to view specific channels not in the basic 
cable package 

 1 
 2 
 3 
 4 
 5 
Technology (HDTV) has made it more enjoyable to watch a live sporting event at home instead 
of attending the game in person 

 1 
 2 
 3 
 4 
 5 
Given the option, I would rather be able to select and pay for only those cable channels I watch 
instead of having to buy packages assembled by my cable operator 

 1 
 2 
 3 
 4 
 5 
I have considered cancelling my cable subscription due to the cost 

 1 
 2 
 3 
 4 
 5 
When I move out on my own, I will have cable television 
 1 
 2 
 3 
 4 
 5 
Given limited resources, one of the first bills I would cut would be cable. 

 1 
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 2 
 3 
 4 
 5 
I could live without cable television. 
 1 
 2 
 3 
 4 
 5 
The majority of the programs I watch live are sports programs 
 1 
 2 
 3 
 4 
 5 
I usually wait until after a show has aired and watch in online. 

 1 
 2 
 3 
 4 
 5 
I am aware of all of the channels on my current cable package. 

 1 
 2 
 3 
 4 
 5 
I watch all of the channels on my current cable package. 

 1 
 2 
 3 
 4 
 5 
On my current cable package, I upgraded to get one or two channels that I wanted. 
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 1 
 2 
 3 
4 
 5 

Thank you for your time. 
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Abstract 
General Managers (GMs) have the most challenging job in professional sports: predicting 

player value. Player value is measured by Wins Above Replacement (WAR) which is defined by 
the marginal increase in wins an individual adds to a club over a replacement level player. These 
wins correlate with the compensation a player should be paid. A major factor to the overall 
calculated player value is a player’s health status. Players who are physically unable to perform 
do not add value to a team in terms of wins. From an economic standpoint, there is an 
opportunity cost associated with reserving salary space for a non-performing player. Ulnar 
Collateral Ligament (UCL) tears, the most common pitching injury, pose significant injury 
concerns for Major League Baseball teams. The research conducted in this thesis determined 
pitcher age and fastball velocity as the two most significant variables contributing the likelihood 
of a UCL tear. With this knowledge and a logistic regression model created using pitching data 
from 2008-2012, a GM can more accurately predict his pitching prospects’ injury risk. Past 
pitching data provides an estimate of a player’s expected value when the injury risk of UCL tears 
is considered. MLB GMs can use this pitching data to estimate a pitchers value in the present and 
determine an estimated expected salary for the members of the pitching staff. 
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Introduction 
In Major League Baseball (MLB), an exorbitant amount of money is invested on pitching. 

Currently, pitchers hold five of the top ten spots on the list of highest paid players in the MLB 
(Link & Yosifov, 2012). General Managers (GM) generally pay a proportionally equal amount 
of their overall salary to pitching and hitting. Unlike hitters, however, pitchers face a common 
catastrophic arm injury risk with the potential to be on the disabled list for over a year. This 
specific injury is an Ulnar Collateral Ligament (UCL) tear which requires Tommy John Surgery 
(TJS) to correct. Because of this devastating injury, GMs need to account for the possibility of 
losing a pitcher for an extended period of time. 

Players are paid to win games. The players who significantly contribute to the probability of 
their team winning games are compensated at a higher level. This compensation may come in the 
form of salary, bonuses, contract incentives, or any combination of the three. Wins Above 
Replacement (WAR) are the units used to value how much a player contributes to each 
individual win for his team throughout each season. WAR can be defined as the number of wins 
a player contributes to a team over a “replacement level” player. Replacement level means a 
player of lesser ability who could easily be added to a roster, generally through a minor league 
transactions, a free agent signing, or in some cases, a trade. Wins are defined as either ten runs 
contributed, in terms of batting, or ten runs defended against, in terms of pitching and fielding. A 
batter can increase their WAR by batting in runs, scoring runs individually, and/or contributing 
in other ways to the number of runs his team scores. A pitcher can increase their WAR by 
striking batters out, getting batters to ground out, and preventing the opposing team to score in 
any other way. Conversely, a players WAR will decrease if they contribute to their team at a 
level lower than replacement level. 

In theory, a player should be compensated with a dollar amount correlating to the 
contribution to his team, in terms of WAR. However, in practice, contracts are negotiated for a 
dollar amount based on the predicted player performance during the life of the contract. As with 
any prediction, some of the variables contributing to player’s value are uncertain. Generally 
uncertainty exists in contracts, therefore risk exists in MLB contracts. When a GM signs a 
contract with a player, the GM risks this player may not perform at the anticipated level of WAR 
to compensate for his salary. This may potentially result in the GM enduring an economic loss 
on this player. There is an opportunity cost associated with investing salary dollars into players, 
and when a GM endures a loss, the opportunity cost will be greater than the performance of the 
specific player. To mitigate the risk of enduring a loss, GMs must accurately predict the WAR 
their players will provide in a given year. Using a probability distribution, the GM could find the 
expected value of WAR for each player and strategize to pay them according to the league 
standard conversion of dollars per WAR. With effective modeling and a large enough sample 
space, the GM can significantly hedge the risk of enduring a loss on his pitching staff. 

The GM’s main goal is to pay each player a competitive market salary to assemble a roster of 
quality players and minimize losing key players to free agency signings with other teams. The 
player must be adequately compensated at a fair market rate to prevent him signing with another 
team, but not more than he is worth, in terms of WAR, to prevent enduring a loss for players. If a 
pitcher were to incur a UCL tear, the GM would likely endure a loss on that particular pitcher. 
The pitcher would still receive the guaranteed money in his contract, but would provide at least 
one year less than expected in WAR. Injury risk will be defined as the risk of enduring a loss for 
an injured pitcher because he is physically unable to perform. The focus of this thesis will be to 
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identify methods to assess the probability of injury risk in determining competitive salaries for 
MLB pitchers.  

Pitchers can be modeled similarly to clients for life insurance products. The goal is to 
determine the players expected present value (EPV), in terms of WAR. In general, EPV is 
calculated using three components, an amount, a probability, and a discount factor. On an annual 
basis, the players WAR would be predicted for every season of pitching. The WAR of the player 
will exist as the amount component of this calculation. WAR can be predicted using previous 
experience of the pitcher combined with historical data from similar pitchers in the MLB. If a 
player were to undergo TJS, there would need to be a new prediction model designed using the 
experience of players who had also undergone TJS. This second model would have a value 
attached on it based on age and the level of WAR the pitcher had achieved before incurring a 
UCL tear. The probability of actually succumbing to a UCL tear in each year would be 
multiplied by the new value given to a pitcher who has undergone TJS. These two steps would 
calculate the expected value of WAR the player would earn in his career. However, GMs are 
more willing to pay for WAR occurs in the present rather than the future, so a discount rate must 
be applied to WAR that is predicted to happen in future years to value it at the present time. 
Once the EPV is found, the expected salary of that pitcher would be the EPV of War multiplied 
by a Dollar per WAR factor which can be determined using current salary data. 

Literature Review 
As of the 2013 season, over one third of all current Major League Baseball (MLB) 

pitchers have undergone Tommy John Surgery (TJS). Over 100 out of about 300 current pitchers 
in the MLB have torn their Ulnar Collateral Ligament (UCL) (Cain et al, 2010). Such a 
staggering number deserves the attention of General Managers (GM) across the league. Since 
1974, TJS has evolved to effectively repair UCL tears. What was once a career ending injury has 
evolved into just a season ending injury due to Dr. Frank Jobe, the inventor of TJS (Gillespie & 
Cowder, 2003). With the available pitching injury data, GMs should adjust their player valuation 
methods to protect their clubs from injury risk. The player valuation can provide a value of 
performance that the GM may select to determine a contract including salary dollars, contract 
length, bonuses, incentives, etc. 

Currently, it is unclear what exactly causes UCL tears. Commonly cited contributing 
factors are poor mechanics, throwing sliders or curveballs, pitching at high velocity, and other 
risk factors (strikeout rate, groundball rate, overall pitcher condition, etc…) (Lyman, Fleisig, 
Andrews, & Osinski 2002). Some believe the UCL tears violently as the result of a particularly 
stressful overhead throw, while other believe the constant stress of accumulating overhead 
throws slowly breaks down the UCL until it loses function. Biomechanics are studied to assess 
the injury risks baseball pitchers face. In medical journals, several studies on youth pitchers have 
been conducted to determine the injury risk of breaking pitches (Stodden, Fleisig, McLean, & 
Andrews, 2005). Objective statistics and their correlation with pitching injury have been studied 
in significantly less depth, possibly because statistical analyses need not be peer reviewed. An in 
depth analysis of pitching statistics may lead to a better understanding of the causes of UCL 
tears. 

Players are evaluated in different ways by GMs. Each MLB team has a unique budget 
due to market size and team salary. Subsequently, roughly 30 unique strategies exist for MLB 
player valuation. A relatively standard metric for player value is Wins Above Replacement 
(WAR). WAR measures the number of runs contributed offensively (batting and base running) 
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as well as the number of runs saved (defense and pitching) and applies a conversion of 1 win per 
10 runs that a player contributes over the number of runs that a Minor League player or readily 
available free agent could contribute (Pitching, 2013). Whatever the metric, GMs must use a 
method to convert on the field contributions tofuture player compensation. 
The Cost of Tommy John Surgery 

Before Frank Jobe developed the TJS procedure, a UCL tear was considered a career 
ending injury. Today, an MLB pitcher who tears his UCL will be physically unable to compete 
for the next 12 to 18 months. If a pitcher tore his UCL on opening day, he would be unable to 
pitch by the end of the season. Generally, a UCL tear is viewed as a season ending or potentially 
career ending injury, with many players returning to action sometime in the following season 
after a UCL tear (Magra, Caine, & Maffulli, 2007). Therefore, pitchers who undergo TJS miss a 
significant amount of playing time.  

During the 2008-2012 seasons, pitchers recovering from TJS missed 14,232 games. A 
combined $193,500,000 was spent on their salaries during the time they were recovering 
(Maclean, 2007). The salary paid to recovering pitchers is a significant cost a club must 
anticipate for pitchers who have had TJS. 

 There is a moderate risk of surgical repairs being ineffective. However, a MLB club is 
still obligated to pay the pitcher the guaranteed money on the remainder of their contract if he 
does not recover from TJS. According to Jobe (2007), the success rate of TJS is roughly 85% for 
all recipients of the surgery (Maclean, 2007).  However, the success rate of 85% for TJS is a very 
conservative estimate for MLB pitchers. Some pitchers having the surgery early in their career 
may not have the financial motivation to recover completely, thus bringing the success rate 
down. An estimated 92% of MLB pitchers return to the level of competitiveness before the 
injury (Maclean, 2007). 

Over a large enough sample, a success rate may be determined by finding how many 
pitchers have had TJS and determining the percentage returning to action for a significant 
amount of time (Jones et al, 2013; Magra, Caine, & Maffulli, 2007). A major limitation in this 
research is the difficulty in finding a complete list of MLB pitchers who have undergone TJS. 
Another limitation is defining whether a pitcher has returned to the pre-injury level of 
performance. In this case, assumptions can be made to determine whether a pitcher’s 
performance is indicative of a successful surgery. 
Risk factors of UCL Tears 

As stated previously, the exact causes of UCL tears are unknown, but it is generally 
accepted that this injury is primarily limited to baseball pitchers due to the overhead throw 
motion of the arm when pitching (Stodden, Fleisig, McLean, & Andrews, 2005). The injury is 
not limited to professional players; a 2008 study showed more than half of all high-school 
pitchers have experienced elbow pain after pitching (Dun, Loftice, Fleisig, Kingsley, & 
Andrews, 2008). There are multiple theories about the main causes of UCL tears such as: 
pitching mechanics, the pitcher’s physical conditioning, pitch velocity, pitch types, high innings 
pitched per season, and high pitch counts per game (Lyman, Fleisig, Andrews, & Osisnski, 
2002). While it is widely believed these factors contribute significantly to UCL tears, it is 
difficult to gather objective data on variables like conditioning and pitching mechanics. 

There is significant information from analyzing pitching mechanics. The kinetic chain, 
which breaks down the pitching motion into six steps, has been cited to explain the possible 
points in a pitcher’s delivery where an injury might occur. Studies have found the angular 
velocities as well as force applied to the UCL in each step of the kinetic chain (Magra, Caine, & 
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Maffulli, 2007; Lyman, Fleisig, Andrews, & Osisnski, 2002). This does prove from a biomedical 
perspective, overhead pitching is a highly stressful activity for the elbow (Posner et al, 2011). 
These studies are not within the bounds of this study because it is difficult to measure the 
differences in mechanics for pitchers.  

Since measuring the differences in mechanics is not feasible, confirmation bias is a major 
limitation with this factor for injuries. Some examples of poor pitching mechanics include 
submarine delivery, raising elbows higher than parallel with the ground during delivery, and 
planting the plant foot before delivery. Baseball aficionados point to pitchers like Stephen 
Strasburg to prove poor pitching mechanics cause UCL injuries. While they could possibly be 
correct, there is no explanation as to why pitchers with similarly poor pitching mechanics such as 
Tim Lincecum and Chris Sale, have never been injured (Truedson, Sexton, & Pettitt, 2012). This 
also gives little explanation for pitchers like Matt Harvey who have near flawless mechanics 
have incurred UCL tears (Zimmerman, 2013). It appears UCL tears occur randomly with some 
pitchers being more at risk than others.  

Baseball is a unique sport because many aspects of the game can be quantitatively 
measured. Unambiguous statistics, kept for every game, are analyzed to determine reasonable 
outcomes (James, 1982). In the realm of UCL tears, pitch velocity, pitch type, and pitching 
volume are accurately measured statistics in MLB (Bradbury & Forman, 2012; Zimmerman, 
2012). Additionally, minor factors such as strikeout rate (K %), walk rate (BB %), ground ball 
rate (GB %), and home run to fly ball ratio (HR/FB) can also be analyzed to determine an 
objective conclusion about the true causes of UCL tears (Zimmerman, 2012). Currently, little 
qualitative research have analyzed these specific statistics relating to UCL tears. There are 
mathematical methodologies existing to do this, so the fact there are no scholarly sources is not 
necessarily detrimental. 
Evaluating Players 

The beauty of baseball is every team has a different strategic formula to win. All GMs for 
NFL teams, for example, follow the same general strategy for building a successful team. They 
must build a core of players through the draft and bring in talent to fit specific team needs 
through free agency all while staying under the salary cap. Due to different economic models 
relating to the teams’ market size, all 30 MLB teams have a different strategy as to how they fill 
out their 25 and 40 man rosters each year. For example the New York Yankees have a practice 
for paying a high price for the highest name free agents on the market, while the Oakland 
Athletics have a practice for finding undervalued players through drafting and player 
development, who can possibly contribute in different ways than normal (Sommers & Quinton, 
1982; Soebbing, 2008). The Athletics manage their finances this way mostly out of necessity; 
they have a payroll of just over $60 million while the Yankees have a payroll of over $200 
million. 

Baseball clubs, like any financial entity, are interested in successfully generating revenue. 
Revenue is typically generated by three categories: fan revenue, television deals, and 
sponsorships. These categories are all related, but slight differences exist. Fan revenue covers the 
revenue made by selling tickets to games, as well per capita expenditures (concessions and other 
game day purchases). This can vary based on the location of the team, so teams in New York 
City will have a different economic model for fan revenue than teams in Tampa Bay (Soebbing, 
2008). All MLB teams share revenue sold on jerseys, hats, and similar items. Even though 25% 
of MLB merchandise sold are Yankees merchandise, every team shares equal revenue from these 
sales (Cameron, 2011). Television deals are contracts with a local cable network to show the 
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teams’ games throughout the season and vary from market to market. Sponsorships include the 
advertisements in the stadium, game day promotions, any corporate partnerships the clubs have 
(i.e. an official health care provider).  

A big name pitcher may increase the fan revenue for days they are scheduled to pitch 
(Sommers & Quinton, 1982). MLB teams also share 15% of all ticket sales revenue, so if a 
pitcher boosted attendance in a particular game, the marginal increase he created in attendance 
would only increase his team’s revenue by a factor of 85% (Cameron 2011). It appears a popular 
player increases attendance in his first season with the team, but unless the team is winning 
significantly more games, the attendance regresses back to the average it was at before the free 
agency signing (Cameron 2011). This has a greater impact for teams having a smaller fan base, 
but with one or two popular pitchers who draw a lot of fans. There will be a very small impact 
for teams who consistently sell out games regardless of the starting pitcher that day, since the 
marginal increase of attendance would be minimal (Soebbing, 2008). 

In MLB, the gold standard is club wins, which ultimately lead to postseason berths and 
eventually World Series Championships. A team’s payroll can affect the probability of a team 
reaching the postseason. The main driver of attendance for an MLB team is their win-loss record. 
Each player individually provides a benefit to his team to improve their win-loss record. GMs 
invest money in their players hoping the performance will provide returns in terms of higher 
attendance due to a good win-loss record (Cameron 2011). The methodology that each GM uses 
to evaluate the talent of his players is different than the other GMs in the league, but a 
combination of metrics are described in Table 1 (Table 1). 

Table 1 

Metric Initialization 
Innings Pitched IP 
Strikeout Rate K% 

Walk Rate BB% 
Home Runs Allowed Per Nine Innings Pitched HR/9 

Opposing Batting Average OBA 
Opposing Batting Average of Balls in Play OBABIP 

Ground Ball Rate GB% 
Home Run to Fly Ball Ratio HR/FB 

Earned Run Average ERA 
Fielding Independent Pitching FIP 

Expected Fielding Independent Pitching xFIP 
Wins Above Replacement WAR 

Runs Against Per Nine Innings Pitched Wins Above Replacement RA-9 WAR 

Using regression techniques and considering market variables, it can be determined how 
important each of these statistics is to determine a player’s expected salary. A weighted average 
will be used based on how important each of the statistics are to determine salary. A score may 
be applied to a pitcher, and pitchers with similar scores can be pooled together. For example, 
ground ball pitchers tend to have a shorter shelf life than fly ball pitchers. Because of this, 
pitchers with similar GB % would need to be pooled together because they are predicted to 
perform similarly in the future. From there, the only way to determine the future effectiveness of 
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a pitcher would be to build a model based on age. Since age and experience are extremely 
important factors in determining pitching value, once the value of a pitcher is determined, a 
simple conversion factor can be applied to estimate the pitcher’s salary. Of course, more 
complicated factors like contract length, performance incentives, bonuses, and guaranteed money 
would be present in actual contract negotiations (Link & Yosifov, 2012). In conclusion, there is 
significance in determining the present value of a pitcher based on performance. 

Research and Conclusions 
The Economy of the MLB 

All players on an MLB roster are investments made by the GM. The GM invests an 
amount of money into each player by providing compensation in the form of a base salary, 
bonuses, and incentives. The GM will earn a return on his investment with each win that his 
team accumulates. Each win for a team generates interest from fans causing them to attend 
games or watch games on television. The team generates revenue from fans paying for tickets to 
attend the game and from the team’s local broadcast network paying for the rights to show the 
team’s games. The team generates revenue from merchandise sales, but all merchandise revenue 
is distributed evenly throughout all 30 MLB teams (Cameron, 2011). Teams share revenue from 
15% of all ticket sales, leaving 85% of revenue from tickets for each team for each of the teams’ 
81 home games (Cameron, 2011). Generally speaking, television contracts are negotiated and 
usually involve long term deals ranging from three to ten years (Cameron, 2011). These revenue 
generating methods suggest the most affective technique for a team to generate revenue is to sell 
as many tickets as possible. 

The primary driver for attendance is a team’s win/loss record. Therefore, a player’s 
individual contribution to the team’s win/loss record will directly affect attendance (Denaux, 
Denaux, & Yalcin, 2011). A player’s individual contribution to his team’s win/loss record is 
measured in WAR. The higher a player’s WAR, the more he contributes to his team’s record. In 
theory, a team with an overall war of zero will still win roughly 48 games per season. A team 
made of free agents and minor league players would still win some games in the MLB, 
especially with a 162 game season, but not enough for a winning record and especially not 
enough for a postseason berth (Swartz, 2012). Since every team is guaranteed to acquire 48 wins, 
each team is also guaranteed to have about 48 losses. In the last 40 years, only one team has had 
fewer than 48 wins (the 2003 Detroit Tigers with a record of 43-119) and only one team has had 
fewer than 48 losses (the 2001 Seattle Mariners with a record of 116-44). This means there are 
66 marginal wins for every MLB team. 

Players’ salaries are determined on a number of different variables, but generally follow a 
linear pattern relative to their WAR. The market price of one Win Above Replacement has risen 
slowly but steadily since 2007. In 2007, one Win Above Replacement was worth $4,061,228.45, 
and the price has risen linearly at a rate of $94,016.55 per WAR per year (Chart 1) (Swartz, 
2012). In the future, it is safe to assume this upward trend will continue. Since every team in 
MLB has a different payroll, so using this scale for every team is unrealistic. This scale 
represents the average amount a player should earn given his value to his team’s win/loss record. 
A player who generates no WAR would not be paid zero dollars, but theoretically, this player 
would be paid the league minimum (Link, & Yosifov, 2012). Using the scale in Chart 1 should 
allow teams to utilize their payroll to acquire the maximum amount of talent. 
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Chart 1 

Injury Risk 
Players are always at risk of succumbing to some type of injury, resulting in a loss of 

playing time, over the course of the season. When this happens, the GM will not be receiving the 
total value from that player over the duration of his injury, and therefore the GM may endure an 
economic loss for that player. In the event a pitcher goes an entire season without sustaining an 
injury, that pitcher will have just experienced a “healthy” season. In the scope of this research, a 
healthy season is defined as one season in which a pitcher does not sustain a UCL tear. If a 
pitcher does tear his UCL, then the pitcher will have experienced an injury season. The 
probability of a healthy season is the complement of the probability of an injury season (Figure 
1). In each season, a pitcher must either tear his UCL or not tear his UCL, so the probability of a 
healthy season and the probability of an injury season will add to one. In statistics, this type of 
probability distribution is called a Bernoulli distribution. Each season a pitcher pitches will be an 
individual Bernoulli trial. In this research, the probability of an injury season is investigated, so 
an injury season will be deemed a success. It will be assumed that once a player tears his UCL, 
he joins a different pool of players and is no longer considered in the population of healthy 
pitchers. 
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pk = probability of UCL tear in season k 

qk = probability of healthy season during season k 

p = (1 – q) 

Pr (2 healthy seasons) = 𝒒𝟏 ∗ 𝒒𝟐

Pr (n healthy seasons) = 𝒒𝟏 ∗ 𝒒𝟐 ∗ … ∗ 𝒒𝒏

Pr (UCL tear within 3 years) = 𝒑𝟏 + 𝒒𝟏 ∗ 𝒑𝟐 + 𝒒𝟏 ∗ 𝒒𝟐 ∗ 𝒑𝟑

Pr (UCL tear within n years) = 𝒑𝟏 + 𝒒𝟏 ∗ 𝒑𝟐 + ⋯ +  𝒒𝟏 ∗ 𝒒𝟐 ∗ … ∗ 𝒒𝒏−𝟏 ∗ 𝒑𝒏

𝐥𝐧 (
𝒑

𝟏 − 𝒑
) =  𝑩𝟎 + 𝑩𝟏 ∗ 𝒙𝟏 + 𝑩𝟐 ∗ 𝒙𝟐 + ⋯ + 𝑩𝒏 ∗ 𝒙𝒏

Figure 1 

 

 

 
 

 

 

Determining a Pitcher’s Injury Risk 
To counteract injury risk throughout the whole team, GM would need to evaluate each 

one of his pitcher’s individual injury risks. There are many factors playing a role in the 
probability of an injury season. For example, the age of a pitcher is certainly a variable to be 
considered when determining the probability of an injury season. Studies on youth pitchers have 
been conducted to determine whether sliders and curveballs are drivers of elbow injuries, so the 
percentage of breaking pitches a pitcher throws is a possible variable to analyze (Lyman, Fleisig, 
Andrews, & Osinski, 2002). To measure the percentage of breaking pitches that a pitcher throws, 
it is most affective to instead measure the percentage of fastballs that a pitcher throws and 
determine if it is significantly different for pitchers who tear their UCL in a season. Ground ball 
percent is a variable that has been investigated in the past, so a pitcher’s ground ball percent 
should be studied to determine if it is a driver of elbow injuries (Zimmerman, 2012). A pitcher’s 
ground ball percent could drive elbow injuries because pitchers who throw pitches that are more 
likely to be hit on the ground may throw the ball in a fashion that will apply more stress to the 
elbow. On top of all of these factors is the velocity in which a pitcher throws his fastball. 
Fastballs thrown at a higher velocity will apply more force to the elbow, so higher fastball 
velocity would be expected to increase the probability of an injury season (Polster et al., 2013). 

A logistic regression was developed to analyze the significance of these variables in 
relation to the probability of an injury season. Logistic regressions consider variables that can 
contribute towards the probability of an event to estimate the probability that said event occurs. 
A general logistic regression can be found in Figure 2 (Figure 2). In this general formula, p refers 
to the probability of an event occurring, the x values refer to variables that are determined before 
the regression is calculated, and each B refers to coefficients that are calculated by the 
regression. Each coefficient will be attached to a variable to determine a final formula to estimate 
p. 

Figure 2 
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Using pitching data from the 2008-2013 MLB seasons retrieved from Fangraph’s 
PitchF/X database, a logistic regression was performed to analyze the variables mentioned 
above. The date range was chosen because 2008 was the earliest season in which complete 
PitchF/X velocity and pitch type data could be retrieved. Each of the seasons were assumed to be 
independent of the previous seasons for each pitcher, so the model measures the one-year failure 
rate of a pitcher’s UCL. If a pitcher incurred a UCL tear in a season, the pitcher was assigned an 
indicator value of 1, and if they did not incur a UCL tear, the player was assigned an indicator 
value of 0. The logistic regression was then performed using the variables listed in Table 2 
(Table 2). To measure the significance of each variable, the chi-squared value was also 
calculated. If a variable had a chi-squared value of less than .05, it was determined significant. 
This means that there is a 5% chance that a variable determined significant did not actually 
contribute to UCL tears, and the data coincidentally made it appear to contribute. 

Table 2 
Variable Coefficient χ2 Significance
Intercept -14.9205 0.00785 

Age -0.16135 0.01870 
Years in MLB 0.05636 0.43347 

Fastball Velocity 0.17029 0.00317 
Fastball % -0.48328 0.69589 

Pitches Per Inning -0.03500 0.64131 
Ground Ball % 0.72191 0.62046 

After the regression using all six variables was performed, the most significant variables 
were age and fastball velocity. All other variables were not within the bounds of the original chi-
squared level of significance, so they were no longer considered in the study. Logistic regression 
models become more accurate with every addition of a significant variable, but the most efficient 
model involves only the most significant variables. The Akaike Information Criterion provides a 
trade-off between goodness of fit and complexity in the regression. Using the Akaike 
information criterion, it was determined that the most efficient model included only age and 
fastball velocity.  

Understanding of the kinetic chain explains why the average fastball velocity variable is 
significant. The kinetic chain is essentially a system of joints allowing movement to flow 
through a mechanism. In the case of pitching a baseball, the kinetic chain follows a path through 
the legs providing the initial push, into the torso providing torque, and finally through the 
pitching arm propelling the baseball towards home plate (Stodden, Fleisig, McLean, & Andrews, 
2005). The weakest spot in this kinetic chain happens to be the UCL (Polster et al., 2013). When 
excessive amounts of force are placed on the UCL, it has a higher likelihood to tear. Increases in 
fastball velocity correlate with increases in the force placed on the UCL, so it is understandable 
that increased fastball velocity will increase the likelihood of a UCL tear (Polster et al., 2013). 
An analysis of the data used for this regression reveals the average fastball velocity of a pitcher 
who tore his UCL that season was about 92.5 miles per hour, and the average fastball velocity of 
a healthy pitcher was about 91.2 miles per hour. This provides evidence supporting the notion 
that pitchers who throw fastballs at a higher velocity are more likely to tear their UCLs.  

 Using only the two significant variables, age and fastball velocity, another logistic 
regression can be performed to develop an equation predicting the probability of an injury season 
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𝐥𝐧 (
𝒑

𝟏 − 𝒑
) =  −𝟏𝟓. 𝟗𝟑𝟓𝟎𝟏 − 𝟎. 𝟏𝟏𝟒𝟐𝟓 ∗ (𝑨𝒈𝒆) + 𝟎. 𝟏𝟔𝟑𝟗𝟒 ∗ (𝑭𝒂𝒔𝒕𝒃𝒂𝒍𝒍 𝑽𝒆𝒍𝒐𝒄𝒊𝒕𝒚) 

𝐥𝐧 (
𝒑

𝟏 − 𝒑
) =  −𝟏𝟗. 𝟔𝟎𝟓𝟐𝟏 − 𝟎. 𝟏𝟏𝟑𝟐𝟑 ∗ (𝑨𝒈𝒆) + 𝟎. 𝟐𝟎𝟔𝟏𝟔 ∗ (𝑭𝒂𝒔𝒕𝒃𝒂𝒍𝒍 𝑽𝒆𝒍𝒐𝒄𝒊𝒕𝒚) 

𝐥𝐧 (
𝒑

𝟏 − 𝒑
) =  −𝟐𝟏. 𝟑𝟑𝟎𝟕𝟕−. 𝟎𝟔𝟕𝟒𝟗 ∗ (𝑨𝒈𝒆) + 𝟎. 𝟐𝟎𝟓𝟕𝟑 ∗ (𝑭𝒂𝒔𝒕𝒃𝒂𝒍𝒍 𝑽𝒆𝒍𝒐𝒄𝒊𝒕𝒚) 

for all pitchers (Table 3) (Figure 3), starting pitchers (Table 4) (Figure 4), and relief pitchers 
(Table 5) (Figure 5). Each of the coefficients calculated have a variance attached to them. A 
range of values for each coefficient can be calculated using a normal distribution. One would 
expect the true value of the coefficient to fall within two times the standard error plus/minus the 
estimated mean of the coefficient. The equations in Figures 3, 4, and 5 provide a formula to 
calculate the expected probability of an injury season, but it should be noted that there is a 
variance attached to each coefficient. 

Table 3 
Logistic Regression Results for All Pitchers 

Variable Coefficient Standard Error χ2 Significance
Intercept -15.93501 5.19209 0.00215 

Age -0.11425 0.03940 0.00374 
Fastball Velocity 0.16394 0.05264 0.00184 

Figure 3 
Expected Probability of Injury Season for All Pitchers 

Table 4 
Logistic Regression Results for Starting Pitchers 

Variable Coefficient Standard Error χ2 Significance
Intercept -19.60521 7.94472 0.0136 

Age -0.11323 0.05573 0.0422 
Fastball Velocity 0.20616 0.08072 0.0106 

Figure 4 
Expected Probability of Injury Season for Starting Pitchers 

Table 5  
Logistic Regression Results for Relief Pitchers 

Variable Coefficient Standard Error χ2 Significance
Intercept -21.33077 8.33344 0.0105 

Age -0.06749 0.05746 0.2401 
Fastball Velocity 0.20573 0.08295 0.00131 

Figure 5 
Expected Probability of Injury Season for Relief Pitchers 

Using the above formulas, a GM could predict the probability of a healthy season for 
each of his pitchers. A standard error for each variable does exist, but the error is not high 
enough to claim any of the coefficients could equal zero. The negative coefficient attached to the 
age variable indicates younger pitchers are more susceptible to UCL tears compared to older 
pitchers. In the data used for this regression, the average age of a player who tore his UCL for a 
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specific season was about 26 years, and the average age of a healthy pitcher was about 28 years. 
It is important to note at a significance level of 0.05, age was not significant in the relief pitcher 
cohort. Velocity is still significant in this cohort, however. One drawback to this model is there is 
no standard way to predict a pitcher’s future fastball velocity. There are two recommended 
methods to counter this uncertainty: 1. The GM could assume the pitcher’s velocity will remain 
constant at its current value in the future 2. The GM could use historical data to determine how 
velocity might change with age and apply these changes to the pitcher’s current velocity for 
future predictions. The aforementioned Bernoulli formulas will allow the GM to predict the 
probability of an injury season for every year in the future.  

The GM will need to consider that UCL tears are not the only decrement a pitcher is 
faced with. Other injuries could cause the pitcher to stop pitching before the pitcher tears his 
UCL. The pitcher could leave baseball due to poor performance or opt the enter retirement later 
in his career. This notion of multiple decrements for a pitcher could possibly be explored in more 
depth, but as limitation of this study is it only considers the decrement of pitchers tearing their 
UCL. 
Evaluating Pitchers 

Since the annual probabilities of an injury season can be predicted, the GM may use these 
probabilities to determine the expected value of pitcher’s value. Undergoing TJS will change the 
performance of a pitcher in different ways. Most notably, the pitcher must rest, rehabilitate, and 
recover from the surgery. This rehabilitation process can take anywhere from 12 months to 18 
months (Cain, et al. 2010). During the rehabilitation process, the pitcher will produce no WAR 
for his team. Once the pitcher returns, he may pitch at a lower or higher level of WAR. The 
surgery may enhance the pitchers ability to pitch since it really is replacing an old worn out 
ligament with a brand new, functional ligament. The increase in function of the elbow would be 
expected to increase performance. The surgery may enhance the pitchers ability to pitch since the 
pitcher spent so much time focusing on improving form and conditioning the elbow. The surgery 
may diminish the pitchers ability to pitch since the pitcher spent so much time away from 
pitching in the rehabilitation process. 

Using the same pitchers from the previous study (pitchers from 2008 to 2012), the 
expected WAR after Tommy John Surgery was determined. Only pitchers who averaged at least 
0.5 WAR in their final three years before surgery were considered for this study. The pitchers 
with lower levels of WAR would make the data more sensitive to division, so they were not 
considered. If a pitcher did not have three full years before his surgery, all of their pitching data 
before surgery was considered. This data was still required to meet the 0.5 WAR per year 
threshold. Using this pitching data the expected ratio of earned WAR after the surgery compared 
to the average WAR per year before the surgery was determined (Table 6). 

Table 6 
Years After Surgery WAR Ratio 

0.20516551
5

0.70605759
7

0.97124075
6

0.87692307
7

1 0.2051655 
0.20516551

5
0.70605759

7
0.97124075

6
0.87692307

7

2 0.7060576 
0.20516551

5
0.70605759

7
0.97124075

6
0.87692307

7

3 0.9712401 
0.20516551

5
0.70605759

7
0.97124075

6
0.87692307

7

4 0.8769231 
0.20516551

5
0.70605759

7
0.97124075

6
0.87692307

7

GMs value one WAR during the current season as more valuable than one win in the next 
season. Similar to how dollars are valued using the time value of money, WAR in baseball can 
be discounted (Swartz, 2012). The expected present value (EPV) of WAR can be determined 
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𝐄𝐏𝐕(𝐖𝐀𝐑) = (𝐩𝟏) ∗ (𝟐. 𝟐𝟔𝟔𝟔) + (𝐪𝟏 ∗ 𝐩𝟐) ∗ (𝟐. 𝟔𝟑𝟐𝟕) + (𝐪𝟏 ∗ 𝐪𝟐 ∗ 𝐩𝟑) ∗ (𝟐. 𝟕𝟒𝟎𝟔)

+ (𝐪𝟏 ∗ 𝐪𝟐 ∗ 𝐪𝟑 ∗ 𝐩𝟒) ∗ (𝟐. 𝟗𝟏𝟓𝟐) + (𝐪𝟏 ∗ 𝐪𝟐 ∗ 𝐪𝟑 ∗ 𝐪𝟒) ∗ (𝟑. 𝟒𝟑𝟗𝟎) 

using a discount factor. For simplicity, a discount factor of 0.9 will be applied to the expected 
WAR to determine the expected present value of WAR for pitchers who have had TJS. This 
discount factor suggests GMs value one WAR in the next season as 90% as valuable as one 
WAR in the current season. The EPV of WAR for pitchers in MLB follows a relatively simple 
formula. For every year, multiply the probability of an injury season with the expected ratio of 
WAR for a pitcher who has had Tommy John Surgery and apply the discount factor.  

Table 7 displays an example of the EPV of WAR calculation (Table 7). The hypothetical 
pitcher used in this example provided an average of one WAR per season in the last three 
seasons. The probability of an injury season can be calculated using the above formulas, but in 
this example, the probability of an injury season will be pk for year k. Subsequently the 
probability of a healthy season for this pitcher will be qk for year k. These values are subject to 
change based on the pitcher’s age, and future velocity. The EPV columns are calculated using 
the assumption that the player performs exactly how the averages in Table 6 suggest a pitcher 
who has undergone TJS will perform and the assumption that the pitcher will continue to pitch at 
a level of one WAR per season if he is not injured. With each year, the WAR levels are 
discounted by a factor of 90%. The total EPV column is simply the sum of the before and after 
TJS columns. 

The formula below shows the calculation of a pitcher who is about to begin the first year 
of a four year contract and is currently averaging one WAR per season with probability of an 
injury season equal to q (Table 7) (Figure 6). 

Table 7 
Season Probability of UCL 

Tear 
EPV of WAR     
(After TJS) 

EPV of WAR Earned     
(Before TJS) 

Total 
EPV 

1 𝑝1 2.2666 0 2.2666 
2 𝑞1 ∗ 𝑝2 1.6327 1 2.6327 
3 𝑞1 ∗ 𝑞2 ∗ 𝑝3 

 
0.8406 1.9 2.7406 

4 𝑞1 ∗ 𝑞2 ∗ 𝑞3 ∗ 𝑝4 
 

0.2052 2.71 2.9152 

Figure 6 

 

There are five total possibilities in this scenario. The pitcher can incur to a UCL tear in 
season 1, 2, 3, 4 or not succumb to a UCL tear at all. The probability of not incurring a UCL tear 
is equal to the product of a healthy season for years 1, 2, 3, and 4. The EPV of WAR of a pitcher 
who does not tear his UCL is the sum of the discounted seasons where the pitcher produced one 
WAR per season (in this case that EPV is equal to 3.4390). Once the EPV is calculated, it can be 
scaled based on whatever level of WAR the pitcher is actually performing at when evaluated. 

Using this formula, a GM can find a pitcher’s EPV in WAR in respect to the risk of a 
UCL tear. Once this value is found, a conversion of actual salary dollars should be made using 
the formula in the Economy section. The GM may find it more valuable to negotiate different 
aspects (length of contract, bonuses, incentives, etc…) into a contract, so the GM should include 
these based upon the comparison of these aspects and actual salary dollars. This estimate will 
provide a baseline for the GM to follow when negotiating salaries. It should be noted that the 
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above formula is specifically for a pitcher who is about to begin a four year contract. Necessary 
changes must be made to the formula when determining the EPV of a different length of 
contract. It should also be noted that the formula only determines the player’s value based on 
WAR, and the signing team may or may not determine salaries based upon that statistic. A free 
agent pitcher is not required to sign this contract either, so if another team offers a more 
appealing contract, the player will be more likely to sign with the other team. Overall, this 
formula should provide the GM with a good estimate to work towards in the salary and contract 
structure negotiation process. 

Applications of this Research 
Obviously, the main application of this research is to aid GMs in determining a salary for 

their pitchers. However, there are other facets of baseball that this research can be applied. 
Physicians and athletic trainers can determine more effective treatments with the knowledge that 
age and fastball velocity are the significant variables for UCL tears. Managers and pitching 
coaches can apply the same knowledge to help prevent UCL tears. This research also confirms 
why some cases of UCL tears happen to pitchers with no obvious risks. Matt Harvey seemed to 
have flawless mechanics, but his average fastball velocity was 95.4 miles per hour in the 2013 
season. Pitching coaches and managers can use this information to use new preventative 
measures for their younger pitchers. 

A secondary audience to benefit from this study is fantasy baseball team owners. These 
owners are trying to maximize their team’s performance during a season in order to beat other 
fantasy teams. If an owner were deciding between two pitchers, but determined that one of the 
pitchers was at a higher risk to tear his UCL, the fantasy owner would have an advantage over 
his competitors. Since pitchers provide fantasy teams with value in a similar fashion to the way 
they provide their teams value, this research translates well to the fantasy world. 

Many disciplines within baseball are involved with injuries, so the understanding of how 
injuries happen is extremely important. If a GM can hedge his injury and investment risk well, he 
can give his team an advantage over the rest of the MLB. The research done in this study can 
apply to many different aspects of the game in order to help pitchers prevent such a devastating 
injury. 

Discussion and Recommendations for Future Research 
Some variables may be significant in determining the likelihood of a UCL tear, but are 

difficult to objectively measure. This study does not take into account delivery style, changes in 
velocity throughout the season, pitcher size, overall conditioning of pitcher, and many other 
variables. Perhaps a biomechanical study can be done to investigate these variables more in 
depth. 

Also, this research only includes pitching data from 2008 to 2012 because that is the only 
data with PitchF/X. As more data becomes available, a study with more observations may be 
done to increase the degrees of freedom in the study. 

The value based on WAR is estimated in this research, but many teams evaluate, and 
ultimately pay players an amount different than what they are worth according to WAR 
calculations. If all players are being paid an amount much greater or much less than what the 
formula claims, a change in the $/WAR conversion assumption may be necessary. Along these 
same lines, some teams will be willing to pay more than market value for specific players for 
many reasons. One common reason teams pay at higher rates than their WAR reflects for players 
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is simply because they have a higher payroll than other teams (Link, & Yosifov, 2012). A 
method to still apply this research to a team that pays its players drastically different than their 
$/WAR would be to manipulate the formula to more closely match that team’s spending patterns. 
Furthermore, pitchers may have a different value based on what league they pitch in. In the 
National League, pitchers have to bat, so it may be easier for a player to have a higher WAR in 
the National League. In this case, a factor based on what league the pitcher is being evaluated for 
could be applied. 

A factor not discussed in the economy section was the “superstar” factor, or the ability of 
one player to increase attendance on any given day. This is observed when a high profile starting 
pitcher is scheduled to start for a team that does not always sell out (Denaux, Denaux, Yalcin, 
2011). Usually, an increase in ticket sales can be observed when these pitchers start games. Since 
it was determined that attendance is the easiest way for teams to generate revenue, a study based 
on this “superstar” factor could add to the value of a player. 

All of these recommendations add complexity to a relatively simple model. These 
additions could enhance the model, but may not necessarily enhance the model enough to justify 
adding more complexity. In conclusion, it would be important to study the Akaike information 
criterion with these new additions. 



208 

References 
Bradbury, J. C., & Forman, S. L. (2012). The impact of pitch counts and days of rest on 

performance among major-league baseball pitchers. Journal of Strength and Conditioning 
Research, 26(5), 1181. Retrieved from Proquest Database.  

Cain, E. L.,Jr, Andrews, J. R., Dugas, J. R., Wilk, K. E., McMichael, C. S., Walter, J. C.,II, et al. 
(2010). Outcome of ulnar collateral ligament reconstruction of the elbow in 1281 athletes: 
Results in 743 athletes with minimum 2-year follow-up. The American Journal of Sports 
Medicine, 38(12), 2426. Retrieved from Proquest Database. 

Cameron, D. (2011). Big ticket signings don’t drive attendance.  
Cameron, D. (2013). Joe Kelly and the trap of ERA.  
Denaux, Z. S., Denaux, D. A., & Yalcin, Y. (2011). Factors affecting attendance of major league 

baseball: Revisited. Atlantic Economic Journal, 39(2), 117-127.  
Dun, S., MS, Loftice, J., CSCS, Fleisig, G. S., PhD, Kingsley, D., & Andrews, J. R., MD. 

(2008). A biomechanical comparison of youth baseball pitches: Is the curveball potentially 
harmful? The American Journal of Sports Medicine, 36(4), 686. Retrieved from Proquest 
Database.  

Fleisig, G. S., Kingsley, D. S., Loftice, J. W., Dinnen, K. P., Ranganathan, R., Dun, S., et al. 
(2006). Kinetic comparison among the fastball, curveball, change-up, and slider in 
collegiate baseball pitchers. The American Journal of Sports Medicine, 34(3), 423-430. 

Gibson, B. W., Webner, D., Huffman, G., & Sennett, B. J. (2007). Ulnar collateral ligament 
reconstruction in major league baseball pitchers. American Journal of Sports Medicine, 
35(4), 575-581. Retrieved from Proquest Database.  

Gillespie, C. A., & Cowder, J. (2003). Tommy john surgery. Nps & Pas, 11(8), 39. Gillespie, 
Cowder 

James, B. (1982), The Bill James baseball abstract, New York: Ballantine Books.  
Jones, K. J., Conte, S., Patterson, N., El Attrache, N. S., & Dines, J. S. (2013). Functional 

outcomes following revision ulnar collateral ligament reconstruction in major league 
baseball pitchers. Journal of Shoulder and Elbow Surgery, 22(5), 642-646.  

Link, C. R., & Yosifov, M. (2012). Contract length and salaries compensating wage differentials 
in major league baseball. Journal of Sports Economics, 13(1), 3. Retrieved from Proquest 
Database.  

Lyman, S., Fleisig, G. S., Andrews, J. R., & Osinski, E. (2002). Effect of pitch type, pitch count, 
and pitching mechanics on risk of elbow and shoulder pain in youth baseball pitchers. 
American Journal of Sports Medicine, 30(4), 463-468.  

Maclean, E. (2007). An etiological review of ulnar collateral ligament tears in baseball pitchers 
and a 12 month rehabilitation protocol. 1-19. 

Magra, M., Caine, D., & Maffulli, N. (2007). A review of epidemiology of paediatric elbow 
injuries in sports. Sports Medicine, 37(8), 717-736. Retrieved from Proquest Database. 

Pitch f/x. (2007-2013). Retrieved from Fangraphs. 
Pitching. (2013). Retrieved from Fangraphs.  
Polster, J. M., MD, Bullen, J., BA, Obuchowski, N. A., PhD, Bryan, J. A., MS, Soloff, 

Lonnie,PT, ATC, & Schickendantz, M. S., MD. (2013). Relationship between humeral 
torsion and injury in professional baseball pitchers. The American Journal of Sports 
Medicine, 41(9), 2015. Retrieved from Proquest Database.  



209 

Posner, M., Cameron, Kenneth L., Wolf, B., Philip J. Jr., & Owens, B. D., MD. (2011). 
Epidemiology of major league baseball injuries. The American Journal of Sports Medicine, 
39(8), 1676. Retrieved from Proquest Database.  

Soebbing, B. P. (2008). Competitive balance and attendance in major league baseball: An 
empirical test of the uncertainty of outcome hypothesis. International Journal of Sport 
Finance, 3(2), 119-126. Retrieved from Proquest Database.  

Sommers, P. M., & Quinton, N. (1982). Pay and performance in major league baseball: The case 
of the first family of free agents. The Journal of Human Resources, 17(3), 426-436. 
Retrieved from Proquest Database.  

Stodden, D. F., Fleisig, G. S., McLean, S. P., & Andrews, J. R. (2005). Relationship of 
biomechanical factors to baseball pitching velocity: Within pitcher variation. J Appl 
Biomech, 21(1), 44-56.  

Swartz, M. (2012). Positional differences in the price of WAR. 
Truedson, T. N., Sexton, P. J., & Pettitt, R. W. (2012). Unconventional baseball pitching styles, 

part 2: Upper extremity injury rehabilitation. International Journal of Athletic Therapy & 
Training, 17(4), 40-44. Retrieved from Proquest Database.  

Zimmerman, J. (2012). Curveball and slider pitchers and the DL. 
Zimmerman, J. (2012). Injury chances for strike-throwers.  



210 



Building a Business: Jenna Hidinger 
Photography 

Jenna Hidinger 
Advisor: Dr. William Shadle 



212 



213 

Abstract 
The purpose of this paper is to outline the methods, decision making process, and 

field research by which I successfully created and implemented a business plan for my 
portrait and wedding photography business, Jenna Hidinger Photography (established 
March 2014). The success of this project came through personal reflection, field research, 
and mentorship from my advisor, Professor William Shadle. Over the course of twelve 
months, I was able to draw up a business plan, legally set up a limited liability 
corporation, learn time management, and carry out the day to day duties of a small 
business owner, including bookkeeping, client meetings, photography sessions, and 
money management.  



214 

Personal Statement 
In 2012, I photographed my first wedding by myself. As a college freshman, I felt 

highly unqualified for the job, and though I was receiving only a few hundred dollars for 
my services, I knew I was in way over my head. I remember leaving the wedding 
thinking, “I will never, ever shoot another wedding on my own. There’s no way I could 
possibly do this for a living.” 

As a self-proclaimed perfectionist, I hated putting time into a dream that I was not 
automatically good at. It was easy for me to look at other photographers who had been in 
business for years and think that my photos could never compare to what they were 
producing. I never realized all of the blood, sweat, and tears that accompany a dream of 
enormous magnitude. No one is lucky enough to have his or her dream handed over to 
him or her on a silver platter. Everyone works hard to attain seemingly unreachable goals 
and dreams, and though I realize that now, I definitely did not when I was first starting 
out. There have been many moments in the last few years of my life that have pushed me 
toward my dream of becoming a portrait and wedding photographer; some were small, 
some big – some successes, some failures – some directly and some indirectly related to 
photography. However, all of these moments have cultivated a spirit of perseverance that 
has allowed me to keep pursuing my dream. 

When it comes down to the core, photography is about using the camera as a tool 
to connect with people, which has been a driving force behind my dream. I love getting to 
the foundation of who a person is, and, more importantly, capturing who they are in a 
portrait. I firmly believe that my opportunity to travel has given me a love for all of the 
different cultures and people around me. 

In May of 2012, I traveled with Robert Morris University to Ireland for a 
“photography abroad” class. It was the perfect opportunity of meeting people from the 
U.S. with similar interests and meeting people from Ireland with interesting stories, 
customs, and heritage. Though a lot of the class complained about having to haul their 
cameras with them everywhere, I didn’t mind one bit. Every photo from the trip tells a 
story and captures a moment that I can never have back, and I wouldn’t trade that for 
anything. If anything, the trip confirmed, and catapulted, my love and desire to pursue 
photography, and gave me a network of aspiring photographers my age to keep me 
motivated. 

In contrast to Ireland, in July of 2011, just ten months earlier, I had the 
opportunity to travel to Kenya on a mission trip. After traveling to Ireland, I regret not 
bringing the best camera I owned at the time with me to Kenya. I missed out on capturing 
an unending amount of beautiful personalities and connecting with the people on a more 
personal level. However, I did learn the value of a dream while I got to know the people I 
encountered. 

For me, photography has never been about a camera. It started with a desire to 
show people the beauty they hold. I’ve come to realize that photography is about more 
than just me – it’s about showing people around me the good that I see. There’s no way I 
can show anyone any good if I’m caught up in the trap of perfection. The best way for me 
to serve others is to give up my own preconceived ideas, and dream with other people in 
mind. 
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Decision Making: Starting a Business 
With twenty-three million small businesses operating within the United States 

alone, business literature is in high demand among those currently operating or seeking to 
operate a business (SBA, n.d.). Countless books have been written regarding all areas of 
business development, on topics ranging from business entities to financial planning to 
developing a business plan, for businesses ranging from the food industry to creative arts, 
to everything in between. Though there are many important avenues to take into 
consideration when beginning a business, the most important and basic elements include 
deciding to become a business, choosing an entity, reporting taxes, and writing a business 
plan. All of these items will allow a business owner to come to the market prepared to 
face numerous situations he or she encounters, and will allow a business owner to not 
only run an effective business, but to understand why the business she runs is successful 
and effective. 

Deciding to Become a Business 
Much of the literature (within the field of business) discusses the topic of who is 

fit to begin a business, and who is not. This question is highly debated. Some literature 
argues that anyone is capable of beginning a business, such as the article  Who is the 
Entrepreneur? Is the Wrong Question (Gartner, 1989). Gartner argues that there is no set 
of personality traits that makes an individual more inclined to begin a business. He 
asserts that many people research the wrong type of material when it comes to the 
question “Who is the entrepreneur?” Researchers look at who an entrepreneur is, instead 
of what the entrepreneur does that causes him or her to start the business in the first place. 
Many people start businesses because they have a product or service that they enjoy 
selling or performing that other people are willing to buy. Gartner concludes that one 
does not need to have certain characteristics to be paid to do what they love. It takes a 
passion for what a person is offering to the world to be successful and to ultimately start a 
business (1989). 

Dave Ramsey’s Entreleadership supports Gartner’s answer to the question, “Who 
is the entrepreneur?” Ramsey’s book gives leadership and entrepreneurship advice (hence 
the name “entreleadership”) for anyone who has a passion for a product or service her or 
she offers. He encourages individuals to build a business around their passion, because if 
a person is not passionate about her business, her business will ultimately fail (Ramsey, 
2011). From both Gartner and Ramsey’s literature, one can conclude that though there is 
no set of characteristics that a person must possess to start a business, passion is 
absolutely key. Without a love for what an individual is producing or servicing to others, 
there will be no drive for success. Thus, once a person’s passion is established, she must 
move on to the next important piece of becoming a business: choosing a business entity. 

Choosing an Entity 
The next important step any potential business owner must take is to decide what 

type of business he or she will operate. There are four main types of legal entities an 
individual operating within the United States can begin. These include a Sole 
Proprietorship, a Limited Liability Corporation (LLC), a Partnership, and a Corporation. 
A person can choose what type of business he or she wants to operate based on his or her 
individual needs. 
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For example, Kamoroff explains that most individuals begin their business as a 
sole proprietorship (Kamoroff, 25). Any person who completes business transactions is 
automatically a sole proprietor. This is the simplest way to set up a business, and it is a 
good fit for anyone who is just getting started on his or her own. However, there are a 
few mentionable disadvantages regarding the formation of a sole proprietorship. Nova 
Publishing Company’s Everything You Need to Know to Start a Limited Liability 
Corporation explains that sole proprietors could face have difficulty receiving loans 
(Nova Publishing, 2). Many sole proprietors lack “collateral to obtain a loan, and the 
owner must mortgage his or her house or other personal assets to obtain the loan” (Nova, 
2). This could put the owner’s well-being, as well as the owner’s family’s well-being, on 
the line. 

LLC’s can be thought of as a step up from a sole proprietorship. Many individuals 
who begin as sole proprietors become LLC’s because of the “greater liability protection” 
(Kamoroff, 25). Limited liability companies allow a business to become its own entity, 
with its own employee identification number (EIN), separating the business from the 
person who is running the business. To illustrate, if someone were to sue an LLC, the 
company could only be sued for its current assets – not for the personal assets of the 
individual who owns the LLC. In contrast, if a person is sued as a sole proprietorship, all 
of her business AND personal assets are on the line in a court of law. 

Partnerships can be run one of three ways: as a sole proprietorship, as an LLC, or 
as a corporation. Like a sole proprietorship, if the partners do not legally become an LLC 
or a corporation, they are a partnership by default (Kamoroff, 25). However, partnerships 
have the ability to become an LLC or corporation (with increased liability), just like a 
sole proprietorship. In Nova Publishing Company it states a few important disadvantages 
of being a part of a partnership. One of the most important disadvantages to take into 
consideration is the potential of the business to have a conflict of interest. In addition, 
when a partnership is set up like a sole proprietorship, each partner is equally responsible 
for the success (or failure) of the company (Nova, 3). In other words, if one person from 
the partnership bails, the other person is liable for any outstanding debt or assets. 

The last form of business entity is the corporation. This is the largest and most 
legally binding type of business that a person can operate (Nova, 4). There are two types 
of corporations that a person can form: an c-corporation and a s-corporation. The c-
corporation is the larger entity of the two, consisting of shareholders, directors, and 
officers. Unlike those of an s-corporation, shareholders of a c-corporation “do not 
contribute to the direct management of the corporation” (Nova, 3). S-corporations, 
however, “must have more than 75 shareholders” (Nova, 5), who “contribute to the direct 
management of the corporation” (Nova, 5). Corporations are generally for larger 
businesses, such as Walmart and McDonalds, but can also include smaller chains and 
franchises. One of the disadvantages of forming a corporation is the “degree of individual 
control lost” (Nova, 5). Anyone sitting on a corporation’s board has the power to control 
the management of the corporation, which could jeopardize the owner’s control of the 
organization. 

It is important to have a clear understanding of each type of entity before deciding 
what type a business owner will operate in. While each has pros and cons, it is up to the 
business owner to decide what features she must have, and what features she can live 
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without. Because of the extra legal protection provided by the Limited Liability 
Corporation, I decided to make my business an LLC. 

Reporting Taxes 
After an individual chooses the entity in which he or she wishes to operate as, he 

or she must figure out how the business will be taxed. Different entities are held to 
different tax regulations. Because sole proprietorships and LLC’s are the most likely 
candidates for a small time business owner to operate, those will be the focus for the 
purposes of this section. 

Limited Liability Corporations are held to more severe tax regulations than a sole 
proprietorship. An LLC can be taxed as a sole proprietorship, as a partnership, or as a 
corporation. Most individuals operating their own business will be taxed as a sole 
proprietorship unless they are part of a partnership. LLC’s pay taxes based on the 
calendar year, not on a fiscal year, which means the tax year is from January 1 to 
December 31. Yearly taxes, filed in April, must consist of IRS Form 1040-SS and a 
Schedule C. Along with paying yearly taxes, LLC’s must pay monthly sales tax, which is 
governed by the state in which the LLC is operated, and quarterly taxes, or estimated 
income tax. Quarterly taxes can be paid using “vouchers from IRS Form 1040-ES” 
(Nova, 30).  Depending on the gross income of an LLC, estimated income tax can also be 
paid on a monthly or yearly basis. 

Sole proprietorships must pay yearly taxes in April and must report any income 
on their personal tax returns; partnerships that are not an LLC or corporation must do the 
same. Sole proprietors must also collect sales tax and pay estimated income tax on a 
monthly, quarterly, or yearly basis. Many individuals continue operating regardless of the 
risks inherent in this legal form as a sole proprietorship, without incorporating to an LLC 
because of the additional form (Schedule C) that must be filled out at the time of filing. 

One piece of information that surprises individuals beginning their own business 
is the amount of taxes that must be paid as a self-employed individual. As a W-2 
employee, the company that a person works for matches the amount of federal tax, for 
Social Security and Medicare, that each employee is required to pay; thus, fifty percent is 
paid by the employee and fifty percent is paid by the employer. Self-employed 
individuals are required to pay one hundred percent of the federal tax, which must be 
calculated on an individual’s income tax statement (ZenBlog, 2013). 

Writing a Business Plan 
Aside from taxes, one of the most daunting parts for any business owner, 

especially one in the creative arts, is writing a business plan. Fortunately, business 
literature has exploded within the last decade with a large variety of books and articles to 
aid any business owner in writing a concrete plan.  There are even books written 
specifically to aid creative business owners in writing a plan. Jim Horan, a creative 
business owner herself, wrote a book in 2004 titled The One Page Business Plan for the 
Creative Entrepreneur. In this book, Horan contends that because creative businesses are 
always changing and growing, they should have a document that is constantly changing 
and growing, too. She describes the business plan as a living document that is frequently 
tweaked and revised to reflect a business owner’s current pricing, driving forces, and 
needs of the target market. She seeks to break down any business to its purest, most 
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important form to create a short document that can easily be manipulated, changed, and 
followed by a creative mind (Horan, 2004). 

In contrast, Mike McKeever’s How to Write a Business Plan (written in 2012) 
emphasizes a multipage business plan with an in-depth look into financial planning, 
marketing tactics, and potential for growth with the intent to attract shareholders and 
investors. McKeever describes a business plan as much more detailed and analytical than 
Horan’s ideal plan. McKeever’s ideal business plan, unlike Horan’s, is very financially 
driven, and takes a look at “how much money you need and how you’ll pay it back” 
(McKeever, 8). He goes on to list the benefits of writing a business plan, which helps a 
business owner increase funding,  decide to continue in business, improve the overall 
idea of the business, and stay on track (McKeever, 8-9). 

Whether a business owner decides to take a simple or complex approach to 
writing his or her plan, there are a few key elements that should be included, regardless of 
how long or short the plan will be. Both Horan and McKeever agree that every business 
owner should have a problem statement (what problem is the customer facing that the 
product or services will fix?), a description of the business (including what type of entity 
a business is, what products and services a business offers, and what the business is not), 
and some sort of financial prediction (McKeever, 23).  

From the beginning, I knew I wanted to write a concise business plan similar to 
Horan’s model. As a part-time business owner with other obligations, I knew I wanted a 
plan that would be flexible enough to accommodate quick changes, but comprehensive 
enough to give me a good view of my current mission, financial status, and pricing. 
Because of this, I decided to limit what I included in my business plan to the following: 
mission statement, vision statement, goals, success indicators, target market, marketing 
plan, cost of operation, and pricing structure. With these eight categories, I can easily 
modify, delete, or add information without the plan becoming being too bogged down by 
excessive information. As an entrepreneur who does not plan on showing my plan to 
investors or shareholders, I intend to use my plan as a way to measure my degree of 
success and to keep myself and my business on track. 

It is important for any person who is considering beginning a business to go 
through all of these steps. After deciding to becoming a business, a person must carefully 
choose an entity, learn how to report taxes for that entity, and ultimately write a business 
plan that encompasses important information regarding the customer, financials, and 
products and services a business will offer. Though there are many other important 
factors that go into creating a successful business (such as branding, marketing, 
bookkeeping, etc.), these basic suggestions will help any potential business owner 
through the first few steps.  

Though there is much literature available regarding the beginnings of a business, 
beginning a business involves more of an in-depth understanding of the target market 
group a person wishes to service, and an understanding of how the product or service a 
particular business offers will affect said market group.  Admittedly, aside from very few 
sources (including Orenstein’s 2010 edition of The Photographer’s Market Guide to 
Building Your Photography Business) there is not much information available regarding 
product development (specifically photography based services and products) in 
correlation with the target customer group. This gap in photography-based literature 
creates difficulty for those seeking to begin photography businesses. However, as Jon 
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Acuff points out  in his book Start (2013), many creative minds tend to jump straight into 
action, offering services and products, without truly knowing their market. 

Business Plan: Jenna Hidinger Photography 
2014-2015 

Mission Statement: What I do and why I do it – why do I exist? 
Jenna Hidinger Photography (JHP) seeks to provide an honest, energetic, and 
comfortable experience for consumers seeking wedding, portrait, and family photography 
services. JHP seeks to make every person in front of her lens feel valuable. JHP also 
seeks to keep packages and information simple and straightforward. 

Vision Statement: Where do I want to go with this? 
Jenna Hidinger Photography’s vision is to create photographs that represent pleasant 
memories for consumers in need of wedding, portrait, and family photography that are 
reflective of who the consumer really is, and to lay out services and products to 
consumers in a simple manner. 

Expanding on the Vision: Why Simplicity? 
JHP seeks to keep things simple. There are a million different products and services that I 
could offer to consumers, but we only choose a few. Why? Because, quite simply, I 
believe they are the very best. I don’t want to overload my customers with products and 
services; I want to do and sell a few things with excellence. I am constantly searching for 
the latest and greatest products that I believe will give my consumers the most “bang for 
their buck.” 

Style Vision: 
JHP seeks to produce work that brings back memories for the consumer. We strive to 
make photos that the consumer will be proud of, that make the subject of the photo feel 
important and valued. Because I wish to adhere to a similar style and produce a similar 
product throughout all of my photographic projects, I have chosen two guiding style 
words for my photographic work: natural and editorial. 

Successfully taking a “natural” looking photo, in terms of style, means that the subject 
looks comfortable. Their expression and body language do not look forced. 

Successfully taking an “editorial” looking photo, in terms of style, means that the photo 
tells a story or evokes a feeling for the viewer. The photo can stand on its own or in a 
series with other photos. 

Goals: 
- Short Term: 

o Create a new website
▪ How: I plan on using Wordpress (the cheapest, most affordable

options with beautiful presentation) to create my website. I know a
good bit of HTML and CSS code, so I would like to create the
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website myself. However, if time does not allow, I have a friend, 
Brandon Jones, who has offered to create it for me in exchange for 
my photography services. 

o Change logo (again) to reflect new name (as of August 2015) 
▪ How: Design a new logo myself before August of 2015. I don’t 

want much to change about the logo, except for my name. 
o Book 10 weddings for 2015 

▪ How: Market more to couples who are recently engaged. This may 
include running a special for referrals, running an ad on Facebook, 
and the like. 

o Avoid renting equipment for weddings (which would save around $250 
per wedding) 

▪ How: Save up enough money to buy a Canon 70-200 f/2.8, and 
upgrade my Canon 50mm f/1.4 to a 50mm f/1.2. 

o Get better at couple posing (weddings, engagements, etc.) 
▪ How: I’d like to find a couple of couples for whom I could do free 

shoots, just to practice posing them. Experience is always key. I’d 
also like to order a book or two specific to couple posing to 
generate some ideas. 

o Better communication: find ways to better communicate with clients to 
ensure I am getting the type of photos they are looking for 

▪ How: Achieving this goal may mean revamping the questions I ask 
clients before the shoot, having more phone or face to face 
conversations with them prior to the session.  

- Long Term: 
o Expand the business to include graphic elements, such as “save the dates” 

and “graduation announcements” 
▪ How: I would like to start putting out feelers for this sort of thing. 

I’ve had people contact me in the past asking if I could do “save 
the dates,” graduation announcements, and Christmas cards, but I 
have not taken on the projects due to a lack of available time. IF I 
decide to go full-time, I would love to incorporate my design 
abilities into my business. 

o Plan a styled shoot with a variety of vendors in the Pittsburgh area. 
▪ How: Putting together a styled shoot requires fantastic connections 

and communication, especially if it is a styled wedding shoot. For 
the shoot, we would need a dress, flowers, jewelry, a location, 
shoes, and a hair/makeup artist – plus, a lot of time to plan. 
Because I have only had one large wedding season thus far in my 
business, I hope to continue building relationships with vendors 
over the next year in hopes that I will be able to reach out and plan 
a successful shoot. 
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Keys to Success: What does success look like within my business? 
From a business perspective, success looks like simplicity, honesty, and 

straightforwardness. I want to give consumers the best products and services up front – 
no strings attached – for a fair price. I believe that simplicity is king and allows me to do 
a few things with excellence, rather than many things only subpar. 

Success looks like good communication. I really want to focus on having a set 
process for my communication system to make sure I am getting the photos my clients 
are hoping for. 

In addition to good communication, success looks like calculated risk-taking and 
an absence of fear of failure. By nature, I am not much of a risk taker. But I’ve learned 
that some of the biggest risks I’ve taken (pre-thought out, of course) have been some of 
my greatest successes and pivotal points within my business. It is easy for me to be afraid 
of failure and to only do what I know will work because I do not want to fail. Failure is 
actually only a state of mind and a way of learning how not to do something. I want to 
push myself to be better and to achieve more, and that means taking calculated risks and 
being unafraid of failure. 

Target Market: Who is my target market? (economic) 
■ High School Seniors: 16 to 19 years (middle class income)
■ Families with children ages 1 to 12 years (middle class income)
■ Newly Engaged Couples: 22 to 32 years (middle class income)

Marketing Plan: How will I reach out to my target market? (split between portraits and 
weddings) 

■ Social Media (Twitter, Facebook, Instagram)
o High school seniors: Twitter, Instagram
o Families and Couples: Facebook, Twitter

■ Website/Blog
o All potential customers

■ Connecting with other vendors (photographers, caterers, floral designers,
boutiques, etc.)

o By sending low-resolution photos from events for FREE for commercial
use

Financial: Operating costs (per month/year), yearly budget, etc. 

YEARLY/MONTHLY OPERATION COST: 
Service Expense Times per year Cost per month Cost per year 

HelloSign 12 $15 $180 

Liability Insurance 1 $41.67 $500 

Memory 4 $100 $400 

Business Cards 1 $55 $55 

Office Supplies 12 $8.30 $100 
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Website 
domain/hosting 

1 N/A $25 

Gas 12 $41.60 $500 

TOTAL: N/A $188.27 $1,760 
*Unfactored Expenses: Broken equipment ($1000 deductible with liability insurance),
equipment upgrades, food) 

Portrait Pricing Structure 
Portrait Overhead Cost (Materials): 
Expense Approximate Cost 

Box $4 

CD $12 

Gift Print $2 

Envelope $3 

Postmark $3 

Gas $15 

CD Case $2 

Paying Assistant $20 

TOTAL: $61 

Portrait Labor (Hours) : 
Labor Hours 

Prep for shoot 2 

Email exchange 0.5 

Travel to/from shoot 1 

Actual shoot 1.5 

Editing/Culling 4 

Packaging/sending 1 

Scouting shoot 0.5 

TOTAL HOURS: 10.5 

TOTAL HOURS X $20: $210 
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MATERIALS + LABOR: $271 

 
Wedding Pricing Structure 
 
Material Cost: 
Expense Type (Cost to Client or Owner) Cost 

Buy coffee @initial meeting Client $15 

Engagement CD Client $12 

Engagement gift print Client $4 

Engagement CD case Client $2 

Engagement box Client $4 

Engagement envelope Client $3 

Engagement delivery Client  $5 

Gas to engagement session Owner $15 

Scouting e-sess gas Owner $15 

Scouting wedding gas Owner $30 

Equipment rental (wedding) Owner $250 

Wedding gas Owner $30 

Wedding PASS gallery Client $30 

Snacks for wedding Owner $15 

Wedding CD case Client $24 

Wedding CD Client $24 

Wedding gift print Client $7 

Wedding box Client $4 

Wedding envelope Client $3 

Wedding delivery Client $4 
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Paying second shooter Owner $100 

Starbucks for second shooter 
and me 

Owner $10 

TOTAL: $586 

Labor Cost: 
Labor Hours 

Initial meeting/emails/phone call 1.5 

Preparing invoices/contracts 1 

Scouting engagement 2 

Prepping engagement 2 

Shooting engagement 1.5 

Designing CD 0.25 

Culling/editing engagement 4 

Going to post office to send e-sess 0.5 

Packaging engagement 0.5 

Scouting wedding 2.5 

Prepping for wedding 3 

Picking up/dropping off rentals 4 

Shooting wedding 9.5 

Driving to/from wedding 2 

Culling/editing wedding 8.5 

Designing wedding CD 0.25 

Going to post office to send wedding 0.5 

TOTAL HOURS: 43.5 

TOTAL HOURS x $35 per hour: $1522.5 

Materials + labor hours: $2,108.5 
*No profit is shown in these numbers. Only the cost of materials and labors required to
complete the job are factored. 
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Jenna Hidinger Photography Business Journal 
 

September 3, 2014: 11:38PM 
 

This week has been a bit challenging. There are a lot of photos to edit, and not a 
lot of time to do it. Packages need to go out, checks need to be deposited, bookkeeping is 
way behind, and in about a week and a half, I have a wedding I am a bit afraid to shoot. 

So what do I do? Instead of wallowing in everything, I typed into Google, “What 
to do when you feel discouraged about your photography.” (Did I mention I’ve been 
comparing my work to a lot of other people’s work lately? Well, I have. And it’s 
depressing.) 

After coming across a site called http://theyoungrens.com (Youngren, 2012), I 
found a blog post that had a video with a super awesome quote in  it (here it is): 
http://theyoungrens.com/photographers/ira-glass-on-creativity/). I’ll also post the quote 
below for future reference – I think I need to print this one out and hang it everywhere. 
 

“Nobody tells this to people who are beginners, I wish someone told me. All of us 
who do creative work, we get into it because we have good taste. But there is this 
gap. For the first couple years you make stuff, it’s just not that good. It’s trying to 
be good, it has potential, but it’s not. But your taste, the thing that got you into the 
game, is still killer. And your taste is why your work disappoints you. A lot of 
people never get past this phase, they quit. Most people I know who do 
interesting, creative work went through years of this. We know our work doesn’t 
have this special thing that we want it to have. We all go through this. And if you 
are just starting out or you are still in this phase, you gotta know its normal and 
the most important thing you can do is do a lot of work. Put yourself on a deadline 
so that every week you will finish one story. It is only by going through a volume 
of work that you will close that gap, and your work will be as good as your 
ambitions. And I took longer to figure out how to do this than anyone I’ve ever 
met. It’s gonna take awhile. It’s normal to take awhile. You’ve just gotta fight 
your way through.” – Ira Glass (Youngren, 2012) 

 
It’s interesting. When I read this quote, it makes complete sense, because I want it 

so badly. I want to be a photographer. I want to shoot portraits and weddings and 
engagements. I want to know the perfect light to use in any situation to achieve the 
results I want. But then I realized something. Do I even know what I want? I think I’m 
more concerned with making the “right” photo than making a photo I actually love. I’m 
trying to figure out the best photo that can be made in a particular environment or setting, 
but I neglect my own creativity in the process. Why? Because I’m seeking other people’s 
approval. I want everyone to like my photography, because if they don’t, I can’t handle it. 
But why? Because I don’t even know if it’s what I want. 

Running a business is emotional. I’ve second shot with an RMU alum a few times 
now. Every photographer I shoot with, I tend to open up to a bit concerning my 
insecurities with photography, because I always wonder how other people can get 
through them so easily. Once I asked him something about always having ideas for 
different weddings. How does he keep up? How can he come up with so many different 

http://theyoungrens.com/
http://theyoungrens.com/photographers/ira-glass-on-creativity/
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things for so many different weddings? His answer completely surprised me. He said 
something to the effect of, “weddings are pretty much all the same. The only things that 
change are the couple and wherever it’s held. I only shoot weddings right now to get 
some extra money; it’s not really what I want to do, so I’m not really worried about it.” 
What? 

This guy, who is SO good at shooting weddings, doesn’t even want to shoot 
weddings. I don’t understand. No comprendo. I don’t follow? In that moment, I had such 
a pang of jealousy. I want to shoot weddings. I want to be good at shooting weddings. I 
want to have pretty photographs of weddings. I want to know exactly how to pose a 
couple, how to make them comfortable in a session, how to make them look stinking 
awesome, and how to do it all in ten minutes or less (not really). He is so good at this 
already, but he doesn’t want it. In that moment, I felt like I could never have it. 

If he was so good, but he didn’t even want it – imagine how good he could be if 
he did. I would never stand a chance. But back to the quote above – there is a gap. 
There’s a gap between what I want to produce and what I know how to produce. But I’m 
frustrated with myself because I’m not producing what I want. I’m not sure how to 
produce what I want, but I know what I want! It’s hard, because I feel like I try to learn as 
best I can – but it never seems to be enough. I suppose it takes time – but time and 
experience also take time. And I’m not a very patient business woman. 

I think I have some critical questions that need to be answered. What do I want 
my business to look like? Do I want to shoot weddings, or am I just doing it for the 
prestige/glory/whatever? What steps can I take to improve my photography and my 
overall skill? How can I feel more comfortable behind the camera? How can I make 
people more comfortable in front of the camera? 

The truth is, I want everything to be perfect right now. I hate waiting. I hate 
giving people something that I don’t feel is complete, like my services and my 
experience, which are still in the works. But ultimately, I know I have to start 
somewhere. I know I need to begin somewhere. And I know it takes time. I don’t like 
messing up, but when I do, I need to learn from my mistakes and not beat myself over the 
head. And also, I’m learning that sometimes it takes trying things over and over again to 
finally get them right. So I might not always learn straight away (like I expect to), but 
eventually, I will learn. And that has to be enough for right now.  

September 5, 2014: 12:25AM 

How to deal with having to deliver a wedding I’m not 100% satisfied with: 
___________. 

I’m not sure at this point. I just finished editing and exporting a wedding I wish 
would have gone differently… and I feel like crap. What do you do when things don’t 
turn out exactly how you want? 

It’s not for lack of trying or preparation. It’s just that weddings can be SO 
unpredictable. It’s kind of insane sometimes. All of the plans can get thrown out the 
window. Sometimes I encounter situations while on the job that I’ve never encountered 
before. Sometimes things run really behind. And sometimes the couple gets tired of 
taking photos. All of these things happened at my last wedding. 
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I had really high expectations for this wedding. I’m talking really high. I just 
came off of an awesome wedding and was feeling great. The last one went great – great 
couple, great location, great end product. I felt like this next one was in the bag. Great 
couple (that we had taken the time to get to know beforehand by meeting with them 
multiple times), great location, and I was renting a gorgeous camera that I thought would 
solve all my problems. 

Well, not much went as planned. It’s not that it was a disaster, it’s just that it 
didn’t go the way I imagined it going, and I panicked. I was so well prepared, so ready to 
go, that I forgot to leave room for one thing: changing variables. And there are a ton of 
changing variables at any given wedding. I also forgot something else: 

I am still learning. 
I can cut other people grace, but not myself. I am pretty much the meanest person 

ever to myself, and I loathe it. That’s a strong word. I hate that I beat myself up for 
failing on the first, second, or even tenth try. Sometimes it takes a while for things to 
click, especially when weddings are spread out for me. I practice and research in 
between, but experience is the ultimate teacher. 

Patience is something I am learning. I have to do the “reps” to get the results. But 
I want a short cut. Whenever I realize I have a problem doing something (i.e., lighting a 
reception), I immediately want to fix it. Immediately. There is no time to waste! Even if I 
don’t know how to, I immediately feel pressure to figure out what is wrong and fix it. 

If there is one thing I’m learning in life and in business, it’s that all good things 
take time. If you want something to be great, you have to give it time to cultivate – 
through experience, through hard work, and through reps.. You have to do the reps to get 
the result you want. 

No matter how badly I want to beat myself up for missing the shot or picking the 
wrong location or choosing bad lighting – I have to remember, I am a human being. Not 
every shot I take is going to be perfect, and when I compare myself to other 
photographers in the field who have been shooting for much longer than I have, I am 
doing myself a disservice. Yes, it’s good to look at other people’s work to see how I can 
improve my own, but it’s bad when I start berating my own abilities based off of 
someone else’s work. I get so fed up with myself for doing this all the time. I cannot go 
one day without it happening at least five times. No joke. I need to find a way to destroy 
this negative thought pattern once and for all. (But of course, that will take time as well). 

September 6, 2014: 12.45AM 
I honestly did not think I would be writing in this journal as much as I have been. 

And I’m starting to notice a trend – I have the need to write in here late at night, probably 
because most of my self-deprecating thoughts come late at night. That’s a good trend to 
notice. 
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September 7, 2014: 1:48PM 

Yesterday was awesome. I second shot a wedding with Gabrielle Halle, one of my 
biggest mentors in the field of photography – and such a dear friend! I am so thankful I 
can share my struggles with her. Yesterday we talked about photographing as if no one 
ever told you how to do it. She told me about an article she recently read by a woman 
who had experienced writer’s block for years.  

When she began writing, the words came easy for her, and she got famous fast. So 
she decided to reach out to some of the top bloggers around the world for advice – she 
would meet them for coffee, ask for tips, and then try to write, but she found that she 
wasn’t writing how SHE wanted to write anymore, because now there were rules she had 
to stick to; regulations she had to follow that were set up by people who were telling her 
what she should and shouldn’t be doing. Of course, none of those people had any ill-
intent towards her, but they somehow crushed her own creative spirit. This woman 
couldn’t blog the way she wanted to anymore because she had over learned. She knew 
everything she should be doing, so when it came time for her to exercise her creativity, 
she couldn’t. That is exactly how I feel with photography right now. There are so many 
things you have to do to shoot a wedding, and I have a tendency to look at what everyone 
else is doing and see it as “the standard” that I have to hit. This photographer does this 
type of posing, so that must be the right way to pose. That photographer uses this kind of 
reception lighting, so that must be the right way to do lighting. That must be the best way. 
I have to learn that way so I can be successful, and if I don’t nail that photographer’s 
lighting, I feel as though I’ve failed. 

That is where I’m at right now. I need to not feel bad about photographing in a 
way that pleases me. There is no right way to shoot a wedding. There is my perspective, 
and there is someone else’s perspective. I can experiment with different kinds of lighting, 
but in the end, there is going to be one that I like more – and whichever one I choose, I 
can’t feel bad for choosing. That just doesn’t make sense! A creative business is 
supposed to be about selling my perspective and creativity with the world. How am I 
doing that if I’m constantly trying to copy what everyone else is doing? I’m not. I am not 
allowing myself to say “Hey! I love that light. I love that pose. So that’s what I’m going 
to do.” Instead, I say, “Oh look, that photographer’s photos look like this. So that is how 
mine need to look too! And if I don’t do that, I’ve failed.”  

That is false, and I am tired of hearing and believing the lies that are constantly 
fed to me within my head. I need to wake up and realize that it’s okay to like what I like. 
I keep thinking, though, “What if what I like is wrong?” Well, wrong by whose 
definition? Not everyone will like the work I produce. My art is my perspective. Period. 
Of course, there are certain shots that I need to get, like the first kiss, the bouquet toss, 
etc. – but how I capture those moments is what makes me different. I need to remember 
all of this, because it is so important. God uses Gabrielle in huge ways to challenge me. 
Praise God for her friendship! 

Lesson: Do not apologize for what you enjoy creating. 
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September 19, 2014 – Prioritizing 
Goal: get more organized, prioritize, and get more done during the day. 

I currently have a problem of getting side tracked. I feel like I’m doing so many 
different things and spreading myself in so many different areas that I rarely accomplish 
any tasks I need to on a given day. Professor Shadle suggested that I not only write a “to 
do” list for each day of the week, but also prioritize the list so I know I’m getting what 
absolutely needs to get done that day done first. I did that yesterday and felt awesome. I 
had a ton of photos to edit, and I plugged away and got through about half of my load 
(which is more than I would usually get done!) Next week (hopefully on Sunday), I’d 
really like to sit down and make a list for each day, and prioritize the tasks for each day 
so I know exactly what needs to be done. It would be great to have it all written out so I 
don’t have to worry about remembering it. That’s part of the struggle, too: remembering 
what I need to do. 

October 8, 2014: Organizing Life and Prioritizing 
Today, I realized that I am not very organized.  I have a lot of tasks that I 

complete in a week, but none of them has any pattern or rhythm. Today, I decided to 
make a list of all the things I do on a daily, weekly, and every-other-day basis. Then, I 
categorized all of the tasks into different days of the week. A few tasks (answering 
inquiries, recording client progress, and answering “other” emails) are daily tasks that I 
complete first before starting on weekly or every-other-day tasks. On Mondays, because I 
have class, my only other responsibility is to edit photos. On Tuesday, I have the whole 
day to get things done, so my added tasks are blogging a session, sending invoices, and 
sending model release forms and contracts to clients. Wednesday is also a long day 
(much like Monday), full of class, meetings, and helping with youth group. The only 
other task I have for that day is editing. For Thursday, I catch up on bookkeeping, put 
together client packages, and visit any session locations for the next week. On Fridays, I 
edit and drop off client packages at the post office. Saturdays are reserved for working at 
the Marriott, and Sundays are reserved for church and helping with youth group. 

Next, I want to prioritize all tasks on each day of the week so I know what order 
to go about doing them in. Answering inquiries will always go first, every day. I like to 
get those out of the way first. Recording client progress will most likely go second to last, 
because a lot of the work I get done during the day has to do with the various stages my 
client goes through. Last will be answering “other” emails, because those usually aren’t 
of utmost importance, and if I have to push them back a day, it’s not a big deal. 

October 28, 2014: Business Model Decision 
One of my most recent decisions involved choosing what type of business plan to 

begin writing. Business plans are mainly used to attract the attention of a potential 
investor, so that he or she might be willing to fund a particular company’s endeavors. 
From the get-go, I knew the purpose of my plan would not be to attract investors. I would 
rather focus on attracting customers who might invest their money in exchange for a good 
product. In addition, starting an on-location (non-studio) portrait and wedding 
photography business does not require a huge start-up cost. I initially paid some money 
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out of pocket for a low level DSLR (digital single lens reflex) camera, but almost 
everything else I’ve bought for my business has been funded by my business. Thus, I 
would much rather my business plan contain information pertinent to my target customer, 
as well as guiding materials for myself. I want to clearly define what my business is 
about, how I hope to grow, and the current products and services I offer. 

October 29, 2014: Establishing Boundaries 
I recently began reading a book entitled “Boundaries: when to say yes, how to say 

no, to take control of your life” by Dr. Henry Cloud (2002). Recently, my life has felt a 
bit out of control between school, business, a part-time job, an internship, helping with 
youth group, and planning a wedding (yes, I’m getting married)! All of the above are 
wonderful things to be a part of, but all exemplify a small problem I’ve had ever since I 
can remember: I can’t say no, especially if it means passing on a great opportunity. 

I’ve gotten myself in a lot of hot water in the past with saying “yes” to too many 
good opportunities, which has prevented me from being really extraordinary at one or 
two things. I’m pretty good at a lot of different things, but because my efforts are so 
thinly stretched, I’ve assumed the responsibility of being “a jack of all trades, master of 
none.” What’s a student-business owner-fiancé-internee-youth group leader to do? 

Learn to say “no.” I would contend that “no” is one of the most empowering 
words in the English language, when used correctly. When it comes down to it, choosing 
to say “yes” to one thing means saying “no” to another. And saying “no” to one thing 
means saying “yes” to another. As Dr. Henry Cloud once wrote, “Setting boundaries 
inevitably involves taking responsibility for your choices. You are the one who makes 
them. You are the one who must live with their consequences. And you are the one who 
may be keeping yourself from making choices you could be happy with.” 

November 6, 2014: Bringing Things Full Circle 
It’s interesting to see things come full circle.  As human beings, we inherently 

wonder why we’re placed in certain places to do certain tasks. Recently, I had a moment 
where things came full circle. I saw a little glimpse of why I may have been put in certain 
areas at certain times in my life. 

For example, for the past few years I’ve been working with a youth group at 
Grace Community Church, where my fiancé is the Middle School Director. I’ve gotten 
involved in co-leading a small group of eighth grade girls, but have met a lot of different 
middle-school and high-school students along the way.  This past year, I’ve had the 
opportunity to photograph a handful of the high school seniors for their senior portraits, 
which have all led to at least one or two referrals. It’s crazy how something so small like 
serving at church can open so many doors! 

In addition, I’ve received a lot of inquiries from students at Eden Christian 
Academy, the school I attended for fifteen years. My sister, who is a sophomore, has 
been a huge help in talking me up to the seniors and soon-to-be seniors. In addition, while 
I was attending Eden, I made a point to reach out to the younger grades. I knew how it 
felt to be the little seventh grader who was afraid of talking to the big, intimidating 
seniors. Now, those kids whom I reached out to are booking me for their senior portraits. 
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They still mention how comfortable I made them feel when I was a senior and they were 
a seventh grader, which is why they booked me for their portraits. They wanted a 
comfortable experience. It’s so cool to see those actions four or five years ago still 
impacting how they perceive me, and now, how they perceive my business. 

If there is anything I’ve learned in the past year, it’s that people who trust you will 
do business with you. I’ve seen it time and time again: reputation always wins out. 
Someone could be the best photographer in the world with the most beautiful portfolio, 
but if they are rude to their customers, their customers will go somewhere else. I don’t 
say this to “toot my own horn” in the least; I just think it’s crazy to see how God has used 
situations in the past to prepare me for what I’m doing right now. I am so thankful He has 
given me the ability to work with these kids again. 

November 10, 2014 – Search for Perfection 
“By releasing the self-assigned pressure of perfection, you will release the 

corresponding anxiety and allow yourself to perform up to your abilities.” – Carolyn L. 
Rubenstein (2010). 

Much of my photographic career (and business) has been based on a search for 
perfection. Up until very recently, I rarely had a session where I felt good at all 
afterwards. Usually, I emotionally beat myself up with comments like: I should have 
done that better. I can’t believe I didn’t use more of that location. The light in that one 
spot was awful, why would I even go there? Who do I think I am to be able to do this? 
How will other photographers view my work? There is nothing unique about what I 
produce - I should just stop altogether. I’ve come to realize that “success” to me is 
perfection.  But much like the quote above pointed out, always having to have perfection 
produces an enormous amount of anxiety. Carolyn, the author of the article, used a 
personal story to illustrate the quote. Because it’s so good, I had to include it here: 

“During my freshman year at Duke, I failed my first two exams. I had prepared so 
much for both exams and can still remember the moment I called my mom after getting 
an F on my chemistry exam. I thought that I didn't belong at Duke, that I wasn't good 
enough. Ultimately, I graduated from Duke summa cum laude, and I credit those two 
exams for my academic success. I had only known the situation of being "perfect" prior 
to college, and those tests served as my wakeup call. Perfect was no longer what I 
wanted. Instead, my first goal distilled into simply passing my exams. When the threat of 
perfection was lifted, so was the pressure and anxiety I felt while preparing for and taking 
exams. I also reexamined my expectations. What did I want in the end, just good grades? 
No, I wanted to become a psychologist. I had a goal and I was going after it” 
(Rubenstein, 2010). 

Talk about powerful. Carolyn credits her success to her failures. Why can’t I do 
the same? Another part of my quest to perfection is comparison of my work to others’ 
work. If I see a gorgeous photo taken by someone I know (especially someone who is on 
a similar photography level to me), I instantly feel terrible. Why didn’t I take that photo? 
Why haven’t I done something like that recently? Well, because I wasn’t the 
photographer for that shoot. There is no way I could have taken that exact photo, because 
I wasn’t there when it was taken. And I’m not that photographer. We both have different 
viewpoints.  
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I’m tired of feeling bad. I’m tired of never feeling good enough, and of constantly 
comparing my work to others and always seeming to come up short. I know it’s not about 
them; it’s about me. I can control how I respond and react to any given situation, so it’s 
my responsibility to have my emotions in check. 

November 17, 2014 – The Week I Wanted to Quit 
Life has its ups and downs. Business has its ups and downs. A month ago I was 

ecstatic with where I was, where my business was going, and about the work I was 
producing. And last week, I wanted to quit. 

It wasn’t just the events that transpired last week that made me want to give up. It 
was a culmination of a few crappy weeks in a row. For starters, I had two weeks in a row 
where I had three clients cancel or postpone a shoot (two cancellations, one 
postponement). Two of them happened in the same day. I know I can’t take business 
personally, but two cancellations in the same day really hit me. I was upset, discouraged, 
and personally distraught over the fact that people would want to cancel their sessions 
with me. That’s one of my biggest mistakes in business: taking bad things that happen 
personally. 

Fast forward to this past week. I had a great senior session on Monday, and an 
okay family session on Thursday. After attempting to emotionally beat myself up for “not 
doing a good enough job” on the family shoot, I came to the conclusion that a lot of the 
problems I encountered were out of my control, steering clear of a mental breakdown, 
consuming me for the rest of the night. I felt pretty good coming home from the shoot, 
knowing that though it wasn’t my absolute best shoot, I in fact did get some good shots, 
and the shots that didn’t really work out weren’t fully in my control. 

Then I got home and checked Facebook. Part of me wishes social media did not 
exist. I saw that I had a message from an exchange student who visited RMU for a 
semester. She is an incredible photographer, and we still talked on Facebook about our 
work every once in a while. When I opened the messaged, the first words I saw were: 
“I’m drunk…” I should have closed the message then, but instead kept reading on. My 
photographer friend continued her message by telling me “now is as good of a time as 
any to tell you what I really think about your work.” She went on to talk about how I 
could do so much better, how I just imitate other people’s work, always work inside my 
comfort zone, etc. Ouch. I had never heard such negative feedback about my work 
before. And though I should have brushed it off, I let it settle in for the night. The 
positive mindset I had worked so hard to attain earlier in the night fell away, and I was 
left with only negativity and discouragement. I wanted to quit. 

The problem wasn’t as much of what she said as how I let what she said affect 
me. I am the first to admit my lack of confidence in what I produce, and generally, in 
myself as a whole. I have a hard time standing up for what I produce (photography, 
graphics, etc.) unless I have done it before and it has been deemed by peers as “worthy.” 
I’ve spent most of my life figuring out standards, meeting them, and exceeding them to 
gain confidence. Any area of my life where I have not exceeded standards and 
expectations feels like failure. And if I can’t figure out what the “standard” is (it’s hard to 
define standards for creative work), it’s even harder for me to stand behind my work. 
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Don’t get me wrong; there are a few things I will not compromise for other 
people’s standards, like my faith in Jesus Christ and what He did for me (in spite of who I 
am). Any confidence I have is found in Him. But I’ve lived my whole life as if my 
confidence in Him can’t translate into any other areas of my life. God gave me gifts and 
abilities that I use, and because I use the gifts he has given me for his glory, I can find 
confidence in what he is calling me to do and produce. There is always, always room for 
improvement, but I should never let a drunken girl halfway across the world make me 
want to quit doing what I love. I need to have confidence in the fact that I have been 
equipped for what God is calling me to do: run a photography business. Clearly, he has 
led me this far. He won’t leave me in the midst of it (“‘Do I bring to the moment of birth 
and not give delivery?’ says the Lord.” [Isaiah 66:9]). He’ll provide a way for me to 
endure my temptations to doubt and be negative (“No temptation has overtaken you 
except what is common to mankind. And God is faithful; he will not let you be tempted 
beyond what you can bear. But when you are tempted, he will also provide a way out so 
that you can endure it.” [1 Corinthians 10:13]). 

December 2, 2014 
Every once in a while, I’m confronted with a need for change. Today, a 

photographer whose work I greatly admire came to speak at RMU. It’s always helpful to 
hear from other photographers who have been through the process of beginning a 
business, especially when they are extraordinary at running it. Thinking back over the 
talk, there are a few things specifically that jump out at me. 

First, to show only my best work, or the work I want to shoot more of. If I want to 
shoot more farm weddings, I need to show more farm weddings and show fewer 
ballroom weddings. If I want to shoot more seniors in downtown Pittsburgh, I need to 
show more shoots of seniors in downtown Pittsburgh. It’s really an easy concept, one I 
should already know, but it’s really sinking in today as something I need to implement. 

Second, I need to push myself. When I asked the photographer who was talking if 
he ever got discouraged while looking at other people’s work, he said no. If anything, he 
says, “I can do it better.” This is a foreign concept to me. I wish I had more of that 
personality. Instead of thinking, “I can do it better,” I think, “I suck.” My way of thinking 
is less challenging and more self-destructive. I want to challenge myself. I want to 
believe that I can do better than what I see. But instead, I think, “Could I even do that?” 
Instead of challenging myself, I make myself live up to another photographer’s standard, 
another photographer’s photos, and another photographer’s definition of success. I want 
to think, “I can do that better.” I want to push myself to be better. But I have to stop 
belittling myself in the process. There’s nothing wrong with assessing strengths and 
weaknesses. In fact, it’s a necessarily component to improving. But there IS something 
wrong with constantly telling myself I can’t do it. If I think I can’t, I won’t be able to. 
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Bi-Weekly Meeting Notes with Professor William Shadle 

September 17, 2014 
■ There are two parts of every business: selling and making
■ Prioritize the daily list!
■ Do tasks in a chunk of time rather than of little chunks of the same task over time
■ Add notes from meetings to binder for final project
■ Set office hours for myself
■ NEXT ASSIGNMENT: Document time management and prioritization

October 8, 2014 
■ Time blocks with certain things
■ Email to ask about timeframe for having the binder (final thesis product)

completed
■ Binder Components

o Business Plan
▪ Structure to the process of starting a business
▪ What I initially thought I would make in terms of money, and what

I am making now
o Reflection

▪ What did I learn through this whole process working with
Professor Shadle as a result of the formalized structure

▪ 6 different days at least
▪ Final reflection is the benefit of being in the honors program and

what the program required me to do to receive the credits
o Various decisions (decisions that were made about the business)

▪ 6 different days at least
▪ Each will have a date and a heading
▪ Decisions:

• Setting up categories for tracking receipts
• Chose to use free software (WAVE) instead of QuickBooks
• Prioritizing certain things
• Deciding how I would keep track of collecting receipts and

how I would organize them
• Deciding how to price

o Notes from mentoring sessions with Shadle
o Hardcover book as final product

▪ Examples of revenue streams
▪ Samples of client communication (PDF’s, etc.)
▪ Separated by chapters
▪ Marketing tool for me!!!!

■ For presentation: use big photos and digital copies
■ Email professor Vandieren to see when the Undergraduate Research Conference

takes place (is there one in the fall?)
■ Get business plan done

o Needs to answer who, what, when, where, why, how, and how much?
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▪ Goals for the business
o Sleep on the dates for getting things done (the full book, part of the book,

etc.)

October 22, 2014 
■ Send Professor Shadle stuff to show that I’ve done something this semester (from

all different sections)
■ Make a mini portfolio inside the final book at end of the book

November 5, 2014: Deliverable Dates 
■ Table of contents
■ Identify chapters in the book:

o Business Plan (NOVEMBER 12)
o Decision making matters (DECEMBER 3)
o Reflections (journals) (NOVEMBER 26)
o Summary reflection/benefits of complying with the HONORS courses

(NOVEMBER 19)
o Notes from mentoring sessions (DECEMBER 10)
o Mini portfolio of pictures/samples of work
o Marketing materials

▪ Screen shots of website
▪ How I branded myself (logo)
▪ Pricing PDFs
▪ Example of product packaging

■ Parts of the book
o ***2 sections of the book course requirements/marketing (part 1: title, part

2: title) (catchy title for part 2)
■ Presentation:

o Business cards
o Book

■ Have PART 1 DONE BY END OF SEMESTER.
■ *6 weeks of the spring semester to wrap up the marketing pieces 

o Bring draft of PDF to meeting on February 18 @ 1:45PM

November 19, 2014 
■ Talk about pieces of the project that needed to be done
■ Revise business thesis portion of the project
■ Finish reflection pieces of the project

December 3, 2014 
■ Talk about formatting the thesis for the honors booklet
■ Format for the coffee table book
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Conclusion 
Building (and sustaining) a business while attending college as a full-time student 

is incredibly challenging. Through sharing my research, reflections, findings, and 
personal experience, I hope to encourage others, specifically students in college, to 
consider entrepreneurship as a potential alternative (or addition) to working for an 
employer. Through the process of building a business, I have been forced to learn 
leadership, time management, and personal responsibility from a new perspective. In 
addition, putting together a business plan has given my business a clear direction and 
starting point for all decisions I make, including the types of jobs I take on, the purchases 
I make, and the overarching purpose behind why I do what I do. I plan to continue to 
grow, learn, and strengthen my business plan and leadership skills to create a business 
that operates purposefully. 
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Abstract 
This study uses a content analysis to examine gender stereotyping in advertising on 

children’s television networks. Role prominence, ad orientation, voice over, and setting are used 
as measures for stereotypy. Results indicate that differences in gender portrayals may be a 
segmentation strategy for advertisers rather than inherent gender imbalance. Findings and 
implications are discussed. 
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Introduction 
Children have always been receptors of information from their family, friends and 

teachers who instruct them in how to function in society. However, technology is an ever 
increasing learning source for children. Children aged of 8 to 10 spend an average of 3 hours and 
45 minutes per day using electronic media, with almost 2 and a half hours devoted to live 
television (Rideout, Foehr, & Roberts, 2010). The influence of television, and subsequently 
advertising, has been shown to mold children’s perceptions of the world outside of their 
immediate reach. While the child may not be able to conceptualize the purpose of the 
advertising, it has the ability to influence a child’s preferences and behaviors (Gorn & Goldberg, 
1982; Macklin, 1987). Since children are not able to understand the persuasive intent of an 
advertisement until around the age of seven, advertising needs to be monitored for the consumers 
who are unaware of its intent (Rossiter & Robertson 1974; Ward, Wackman, & Wartella 1977). 
In order to protect the naiveté of children, it is important to communicate non-biased and 
accurate messages in advertising specifically, stereotyping should be avoided. However, there is 
still a traditional perspective in how females are portrayed in advertising. Women and girls are 
shown to be passive, in domestic roles, quiet, less active and decorative (Goffman, 1976; Lynn, 
Hardin & Hardin, 2002; Macklin & Kolbe 1984). A study of children’s perceptions of 
stereotyping in children’s cartoons found that children are very much aware of how female 
characters act. The children described female characters as focusing on appearance, chasing boys 
and playing with babies (Thompson & Zerbinos, 1997). 

The study presented here uses social learning theory as a framework to study gender 
stereotyping. Social learning theory posits that children can create new behaviors and learn by 
observation (Bandura, 1963; Bandura, Ross and Ross, 1961). This has a tremendous impact on 
what children believe is appropriate for themselves and for others. Children tend to model 
themselves after members of the same sex, so if females are always shown as being submissive 
and domestic, girls may believe that is how they must also act (Bussey & Bandura, 1984; Bussey 
& Perry, 1982).  

The impact of gender stereotyping is magnified when children perceive a higher gender 
consistency, usually starting around the age of five (Ruble, Balaban & Cooper, 1981). At this 
age, children identify so strongly with their own gender that a single commercial showing the 
opposite sex using a toy can dissuade them from playing with it (Bakir, Blodgett & Rose, 2008). 
The implications of girls and boys believing that certain products are only for one gender can 
have an effect on a child’s development. ‘Boy toys’ are shown to develop visual-spatial skills 
and require construction or action, while ‘girl toys’ develop verbal skills, but focus on 
stereotypical feminine activities of mothering and beauty (Francis, 2010; Serbin & Connor, 
1979). The disparity in the skills girls are developing could play a part in the lack of female 
representation in technical careers, such as engineering.  The stereotypy of children’s products, 
and consequently their commercials, could confirm the idea that children are “being inculcated to 
different gendered worlds due to their distinctive gendered consumption” (Francis, 2010). 
The three major children’s networks (Disney, Nickelodeon and Cartoon Network) use the high 
gender consistency of children to appeal to different audiences. Disney has a high female 
viewership, Cartoon Network has a high boy viewership and Nickelodeon appeals to both 
genders (Schmuckler, 2006). Since there is a variance in viewership, there should be a difference 
in the content of commercials on each network. The present study takes this into account. 
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The Current State of American Women 
A stereotype is defined as a “standardized mental picture that is held in common by 

members of a group” (“stereotype,” 2014). Although stereotypes can be useful for mental 
processing, problems arise when stereotypes are believed to be representative. Today women are 
represented in many job fields and enjoy the freedom to pursue interests outside of the home. No 
longer bound to only domestic roles, 70.5 percent of mothers with children under the age of 18 
hold jobs. In education, women outnumber men in obtaining a college degree, which has greatly 
impacted their earning power. Additionally, the earnings ratio has continued to increase relative 
to men’s pay (Department of Labor, 2012). This increased economic capability indicates women 
are able to support themselves without a husband, and often do, with 13 percent of householders 
being led by single women (US Census, 2012). Given that women are accomplishing many of 
the same activities historically reserved for men, there should be more autonomy and influence 
associated with how women are portrayed in the media.  
 
Literature Review 
Gender Stereotyping in Advertising 

Gender stereotyping in has been documented in all the major areas of advertising: 
television (Bang and Reece, 2003; Wilkes and Valencia, 1989), print (Kang, 1997), radio 
(Alreck, Settle, & Belch, 1982) and the internet (Knupfer,1998; Plakoyiannaki, Mathioudaki, 
Dimitratos, & Zotos, 2008).  Additionally, there is copious research in advertising across 
cultures, most with similar findings: women are portrayed in stereotypical female ways, such as a 
sexual object or maternal figure, while males convey dominance, power and control (Arima, 
2003; Browne, 1998; Kim & Lowry, 2005; Stankiewicz & Rosselli, 2008; Valls-Fernandez & 
Jose, 2007). Gender stereotyping is ubiquitous across cultures, networks, and type of advertising. 
Women, especially older women, are underrepresented in advertising compared to US census 
data (Ganahl, Kim & Baker, 2003; Lemish & Muhlbauer, 2012). 

It is difficult to say concretely if gender stereotyping has decreased due to different 
employed methods of content analysis (see Wolin 2003 for content synthesis). However, in many 
areas stereotyping has decreased. Women are represented in equal numbers to men, including the 
primary role in the commercial. Additionally, females are more likely to be shown as 
autonomous and promoting the product without male presence, especially in advertising aimed at 
women and children (Bretl & Cantor, 1988; Gentry & Harrison, 2010). However, the decrease in 
stereotyping varies by channel, with commercials on men’s programming more likely to show 
women in submissive and sexually driven ways. Women are often shown in sexually 
objectifying light, but are portrayed as being empowered for exposing their bodies (Bratu, 2013). 

Men were also shown in very narrow stereotypical masculine ways and rarely shown 
with non-traditional actions, such as being nurturing or shown cleaning. A study of 225 
children’s commercials found that fathers only appeared in only seven (Gentry & Harrison, 
2010). Men are shown as not being as capable for caring for a family, displayed by the frequency 
of female actresses in medicinal commercials (Craig, 1992; Kaufman, 1999). In an age where 
men and women are likely to both work and share the burden of household duties, there is a 
discrepancy on how these roles are portrayed in advertising. 
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Gender Roles in Children’s Programming 
Although, women’s roles have changed, programming for children is largely aimed at 

boys. An examination of children’s television programming found that advertisers and television 
programmers believe that boys won’t identify with programming that is aimed at girls. Jordan 
(1996) described that since girls are considered lower in society than boys, it is embarrassing to 
watch shows for girls. However, a study in 2003 documented that males will identify with shows 
that have main female characters when they don’t behave traditionally ‘girly’ ways. This shows a 
preference for masculinity, not necessarily males (Calvert, Kondla, Ertel, & Meisel, 2001). Girls 
can be perceived as empowered for taking on traditionally male traits of power or knowledge, as 
illustrated in shows like ‘Legend of Korra’ or ‘Doc McStuffins’ suggest. 

Conversely, stereotyping can be applied to both genders. Many children’s shows 
perpetuate the idea of hyper-masculinity, where male characters who are emotional or show 
weakness are teased for being feminine or gay (Myers, 2012).  There has been documentation 
that reducing the chastisement of ‘girly’ boys would have positive effects for both genders by 
increasing acceptance of a wide variety of personalities (Kimmel, 2006; Renold, 2007; Risman 
& Seale, 2010). However, children’s shows widely use sex stereotyping for comical relief and 
plot development (Myers, 2012).  
 
Hypothesis     

There has been many content analyses of gender stereotyping in children’s 
advertisements over the years, with focus varying from type of commercial (Childs & Maher, 
2003; Lynn, Walsdorf, Hardin and Hardin, 2002), to levels of aggression (Larson, 2003), to the 
network or programming featuring the advertisement (Hentges, 2013; Kahlenberg & Hein, 
2009). Longitudinal analyses have shown interesting results, perhaps indicating a lag in the 
advertising industry to keep pace with a modernizing society. A longitudinal analysis by Macklin 
and Kolbe conducted in 1984 found that little had changed over the decade studied and females 
were portrayed in traditionally stereotyped ways in children’s advertising. Maher and Childs 
used these findings and other studies for a twenty-seven year analysis in 2003, which showed 
similar results: stereotypy persists, but to a lesser degree than past studies. The industry is 
trending towards gender neutral advertising, where both genders are featured and share the place 
of dominant role.  

This study aims to update and add to research of gender stereotyping in children’s 
advertising. Due to findings in previous literature, it is predicted that stereotypy will be found in 
this study’s sample of commercials using similar variables that measure different aspects of 
stereotyping. Additionally, due to the differences in audience between the main children’s 
networks (i.e. Disney, Cartoon Network and Nickelodeon) there should be a link between gender 
stereotypy and channel. Based on these expectations, the following hypotheses are presented:  
 
Representation 
Children are more likely to identify with characters of the same gender, making representation of 
both sexes in advertising important to reaching both boys and girls (Grace, David & Ryan, 
2008). Even as early as the 1980’s, 60 percent of ads aimed at children featured both genders 
(Macklin & Kolbe, 1984). However, the presence of each gender is not as important as how they 
are portrayed. In the same 1983 study, males were the dominant character in 63.9 percent of ads. 
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Although male main characters have decreased to 42 percent, they still make up the dominant 
roles in children’s advertising. From these previous studies it is predicted: 

H1A: There will be more male characters than female characters in children’s advertising 
H1B: Male children will play a more prominent role in the advertisement than female 
children. 

Ad Orientation 
Due to traditional industry beliefs that programming needs to be male oriented to be successful 
and that females are more likely to use male products than the reverse, we can expect that 
networks will cater more to male consumption in advertising (Jordan, 1996). In older studies, 
advertising has been predominantly aimed towards boys (Macklin & Kolbe, 1984; Verna, 1975). 
Even though more recent studies have been showing trends towards gender neutral advertising 
(Maher & Childs, 2003; Merskin, 2002), it is not dramatic. Thus the following hypothesis is 
presented: 

H2: The ad orientations will more often be male than female 

Voice Over 
The narration of children’s advertising has historically had a predominance of male voices. Early 
research showed that female voice overs were very uncommon and only occurred in female 
oriented product categories (Dolittle & Pepper, 1975). Recent research has shown similar 
conclusions that males outnumber females in voice over, but Maher and Childs’ (2003) 
longitudinal analysis showed that use of male voice overs decreased from 91 percent in 1970 to 
62 percent in 2000.  
The use of males as the narrator for an advertisement indicates a societal belief that males are 
more authoritative and will persuade viewers to buy the product. In children’s advertising, 
female voices were used in only 3 percent of ads oriented towards boys, while male voices were 
used in commercials aimed at both sexes (Merskin, 2002). The use of male voices may be more 
predominant, but Rodero and Vázquez (2013) found that using a male voice in advertising does 
not increase the effectiveness or recall of the ads message. The predominant use of male voices 
is one based on tradition, not inherent effectiveness. Despite the lack of usefulness of using male 
voices, we expect to find: 

H3: Voice over will be more often male than female 
Setting 
Another aspect of stereotyping in children’s advertising is the idea that certain places are more 
appropriate for boys rather than girls. In previous literature, it has been shown that boys are more 
likely to be shown in a greater variety of places outside the home (Kahlenberg & Hein, 2010; 
Larson, 2001). The differences in product types may lend an explanation to why girls would be 
shown in home type settings rather than outdoors. Girls are shown playing with dolls, 
‘beautifying’ and socializing (Merskin, 2002). The types of toys being marketed to girls are ones 
that reinforce traditional gender roles, where females are expected to be mothering and have 
communal type values and shown being used in the home. Thus: 

H4: Female children will be more likely to be shown indoors than outdoors  
Gender Across Networks 
The three major children’s networks offer a variety of programming, each with their own target 
audiences. Since the focus of each network is different, the content of its advertising should have 
different levels of stereotypy. Cartoon Network offers the most animated content of all the 
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networks and primarily focuses on the male audience, since boys are more likely to watch 
animated programming (Larson, 2004). A content analysis of gender role portrayal of Cartoon 
Network programming showed female characters in a very biased light. The most common traits 

found for female characters were: physically weak, emotional, sexually dressed/attractive and 
dependent (Merskin, 2002).  

The opposite target audience is found on Disney Channel, where live action shows dominate the 
network and appeal more to female children. Although shows with female leads such as Hannah 
Montana have attracted diverse viewers, the network is watched primarily by girls. Nickelodeon, 
conversely, has been marketed as a network for both sexes and has high viewership for shows 
with male and female leads (Schmuckler, 2003). Hentges and Case found that Nickelodeon was 
the most neutral in its gender role portrayal (2013). Both Nickelodeon and Disney were found to 
have high amounts of male characters that displayed feminine traits (88 percent displayed 
hegemony). However, non-hegemonic characters were revered for their behavior, despite 
variance in gender portrayals and greater female viewership (Myers, 2012). Given the above 
information it is possible there will be differences in the aforementioned variables across 
networks. Thus the following research question is presented:  

RQ1: Are networks consistent with unifying their target viewers in their network to their 
advertisements in respect to role prominence, ad orientation, gender of voice over, and 
setting?  

Method 
This study used content analysis to analyze the sample of advertisements, in accordance 

with the recommendations of Kolbe and Burnett (1992).  

Sample of Commercials 
The sample of commercials used in this study were taped from three cable television 

channels (Cartoon Network, Disney Channel, and Nickelodeon). The recordings were taken after 
school for several hours during the week and early morning to afternoon on Saturday and 
Sunday. The recording took place in January, after the conclusion of the holiday season when 

Table 1 
Operational Definitions of Variables 

Definition Source 
Role Prominence 

Major Role 
Very important to the commercial theme or layout, shown in 
foreground and/or shown holding the product and/or appears to be 
speaking 

Wilkes and 
Valencia 
(1989) 
Bang and 
Reece (2003) 

Minor Role Average importance to the commercial theme or lay-out, does not 
appear to speak or handle product 

Background Role Hard to find, not important to the commercial theme or layout 
Ad Orientation The gender most people would think of as appropriate for the product. 

Gender neutral products would be appropriate for both sexes 
Maher and 
Childs (2003) 

Gender of Voice 
Over 

Voice(s) from unseen source Maher and 
Childs (2003) 

Setting      Indoor Any enclosed and indoor space Bang and 
Reece (2003) Outdoor Backyard, forest, beach, road, sidewalk 
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programming and advertising returned to normal schedules. A total of 1,363 commercials were 
recorded. Commercials aimed at adults 
(161), public service announcements (34), 
network promotions  
(476), and other non-codable 
advertisements (91) were removed from 
the sample. A total of 556 commercials 
were coded by two independent coders. 

Coding Procedure 
In order to enhance reliability, a coding 
sheet was developed and adjusted to the 
children’s programming based off of 
recommendations by Taylor and Stern (1997). Two independent undergraduate business majors 
from a private university coded the commercials. Both were instructed in coding procedure and 
coded a series of practice commercials prior to starting coding for the study. Coders worked 
independently and did not discuss the advertisements. Disagreements in codings were resolved 
by the authors. 
The coders were given a guide sheet that contained the operational definitions of each variable. 
The coders examined each ad for: 1) frequency of appearances for each gender 2) role 
prominence 3) ad orientation 4) gender of voice over 5) setting. Table 1 displays the operational 
variables used in the master coding sheet, which were defined from previous literature. 
The intercoder reliability for every variable, except for background role, was found to be in 
greater than .85, the level as recommended by Kassarjian (1977). All reliabilities were calculated 
in accordance with the Perreault and Leigh (1989) index and are shown in Table 2. The low 
kappa value for background characters is likely due to a discrepancy in the character being 
coded, since many characters can often be cast in the background.  

Results 
The results for the following variables are summarized in Table 3. 
Representation 

This study showed that male characters were shown much more frequently than female 
characters, with males making up 63.6 percent of the models in this sample. Females only made 
up 36.4 percent, supporting H1A that male characters will be shown more frequently than female 
characters. 

Additionally, H1B is supported by showing that female characters were less likely to be 
shown in main character roles in the commercial. Males made up 64.6 percent of the sole main 
characters in the advertisement, with girls only filling 17.3 percent of the lead roles alone. Girls, 
however, did make up most of the background roles, either alone at 13.8 percent or with boys, at 
14.9 percent.  

Table 2
Intercoder Reliability

Variable N K Fo Ir 
Main Character Gender 556 4 64 .945 

Secondary Character Gender 556 4 62 .924 
Background Character Gender 556 4 55 .574 

Ad Orientation 556 3 62 .915 
Voice Over Gender 556 3 64 .940 

Setting 556 3 63 .890 
K=number of categories, Fo=number of agreements  
N=number of observations, Ir=reliability 
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Ad Orientation 

The majority of ads in this sample were aimed at both genders, at 69.4 percent. Boys’ 
commercials made up 19.8 percent of the advertisements, with girls making up 10.8 percent of 
the sample. Thus, H2 is only partially supported. 
Voice Over 

The voice over gender was found to be overwhelmingly male, with 76.8 percent of ads 
using a male voice. This supports H3 and is consistent with previous literature that males 
continue to be the voice of authority when it comes to children’s advertising (Maher & Childs, 
2003; Merskin, 2002; Smith, 1994).  
Setting 

The analysis of setting found that 40 percent of outdoor advertisements featured only 
males, while only 7.3 percent featured only females, as table 3 shows. Girls were more likely to 
be shown with boys, rather than alone in all settings. This supports H4, that males will be more 
likely to be shown outdoors than females.  
Gender Across Networks 
The results for the following variables are summarized in Table 4. 
Representation 

The channel comparison showed that Cartoon Network and Nickelodeon were equally 
likely to have males in the main character role. Although Nickelodeon was the most likely to 
have girls in the main character role between channels, within just Nickelodeon commercials, 
65.9 percent of main character roles were filled by males. Cartoon Network rarely had girls alone 
in their commercials, regardless of role. Females were most likely to be in coed commercials 
rather than play a prominent role in their own. Disney was most likely to have females in the 
main role in a commercial, with males more likely to fill background and secondary roles. For 
background and secondary roles condense the ‘neither’ and ‘both’ category were combined due 
to low cell count. 

Table 3 
Results 

  Frequency of 
Representation 

Role Prominence Ad 
Orientation 

Setting Voice 
Over 

  Main 
Character 

Secondary 
Character 

Background 
Character Indoor Outdoor Neither 

  n % n % n % n % n % n % n % n % n % 
Male 1,320 63.6 359 65 177 31.8 24 4.3 110 19.8 76 25 81 40 28 60 427 77 

Female 757 36.4 96 17 68 12.2 77 13.8 60 10.8 43 14 15 7.3 2 4.3 100 18 
Both  - -  26 4.7 45 8.1 83 14.9 386 69.4 185 61 109 53 17 36 9 1.6 

Neither  -  - 75 14 266 47.8 372 66.9 -  -  -  -  -  -  -  -  20 3.6 
Total 2,077 100 556 100 556 100 556 100 556 100 304 100 205 100 47 100 556 100 
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 Ad Orientation 
Cartoon Network had the highest male ad orientation among the channels. Nickelodeon 

had highest female ad orientation in comparison to the other channels at 60.0 percent, with 
Disney following at 25.0 percent. However, within each channel, most commercials shown were 
neutral in ad orientation.  
Voice Over 

Nickelodeon and Cartoon Network were the most likely to use male voice overs, 50.8 and 
43.3 percent, respectively between channels. This is even more pronounced when just looking at 
the channel samples, where 82.2 percent of Nickelodeon commercials and 79.7 percent of 

Table 4 
Results Across Networks 

Across Channel Comparison Individual Channel Comparison 
Cartoon Disney Nick Total Cartoon Disney Nick 

Role Prominence 
Main Character x2=125.66, p<.000, n=556 

Male 48.50 3.10 48.50 100.00 75.00 18.30 65.90 
Female 13.50 39.60 46.90 100.00 5.60 63.30 17.00 

Both 61.50 19.20 19.20 100.00 6.90 8.30 1.90 
Neither 38.70 8.00 53.30 100.00 12.50 10.00 15.20 

100.00 100.00 100.00 
Secondary Character x2=12.643, p<.013, n=556 

Male 45.80 12.40 41.80 100.00 34.90 36.70 28.00 
Female 23.50 11.80 64.70 100.00 6.90 13.30 16.70 

Neither/Both 43.40 9.60 46.90 100.00 58.20 50.00 55.30 
100.00 100.00 100.00 

Background Character x2=18.717, p<.001, n=556 
Male 29.20 37.50 33.30 100.00 3.00 15.00 3.00 

Female 44.20 9.10 46.80 100.00 14.70 11.70 13.60 
Neither/Both 42.00 9.70 48.40 100.00 82.30 73.30 83.30 

100.00 100.00 100.00 
  Ad Orientation x2=33.169, p<.000, n=556 

Male 55.50 5.50 39.10 100.00 26.30 10.00 16.30 
Female 15.00 25.00 60.00 100.00 3.90 25.00 13.60 

Both 42.00 10.10 47.90 100.00 69.80 65.00 70.10 
100.00 100.00 100.00 

  Voice Over x2=60.167, p<.000, n=556 
Male 43.30 5.90 50.80 100.00 79.70 41.70 82.20 

Female 30.00 25.00 45.00 100.00 12.90 41.70 17.00 
None/Both 58.60 34.50 6.90 100.00 7.30 16.70 0.80 

100.00 100.00 100.00 
  Setting x2=30.136, p<.000, n=556 

Males Outdoor 51.90 2.50 45.70 100.00 18.10 3.30 14.00 
Males Indoor 43.40 6.60 50.00 100.00 14.20 8.30 14.40 

Females Outdoor 26.70 6.70 66.70 100.00 1.70 1.70 3.80 
Females Indoor 11.60 16.30 72.10 100.00 2.20 11.70 11.70 

Both/Neither 43.40 13.20 43.40 100.00 63.80 75.00 56.10 
100.00 100.00 100.00 
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Cartoon Network commercials used male voice overs. Disney commercials had an equal amount 
of male and female voice overs at 41.7 percent. 
Setting 

The results of the setting category showed that females were unlikely to be shown 
outdoors when each network was analyzed individually. However, most channels either included 
boys and girls together in their ads or used a setting that could be described as outdoor or indoor. 
The findings show that, for the most part, advertising is aimed at the dominant viewer on each 
channel. Disney and Cartoon Network were very consistent in their use of main characters, ad 
orientation, and voice over. Nickelodeon had the most inconsistency in these categories, but was 
more likely to have a male orientation rather than female with these variables.  
 
Discussion 

Based on the findings above, this study supports findings of previous research: that 
gender stereotypy still exists in children’s advertising. The imbalance in representation and role 
portrayed convey that boys are more important in the context of the commercial in comparison to 
girls. Girls were unlikely to be shown outside without the presence of boys, while male 
characters could be found outside in 39.5 percent of outdoor commercials. This indicates 
persistence of traditional values for females, where they are expected to be domestic and being 
out without a male could be ‘unsafe.’ According to social learning theory, the perpetuation of 
male dominance could create a self-fulfilling prophecy in children’s minds. Girls could perceive 
boys as being the most important characters on television and that mentality transfers into their 
own beliefs about themselves (Bussey & Bandura, 1984).   

Recently there has been greater debate about the role of women in professional society, 
with books like Lean In  and Women Don’t Ask suggesting that women are not reaching the tops 
of their fields due to lack of confidence. The status-enhancement theory of overconfidence states 
that individuals who were perceived as confident, regardless of actual ability, helps to  attain a 
higher social status (Kennedy, Anderson & Moore, 2013). Thus, if girls are socialized into 
believing they are not as important as boys, the lasting effects of this mentality could indicate 
differences in achievement in the work force.  

The weight of this argument can be mitigated somewhat by segregating the results by 
channel. Cartoon Network showed males as being the main character in 75 percent of their 
advertisements, with girls being present in a commercial without boys as the main character in 
only 5.6 percent of the ads. Although this would appear to point to a gender bias, Cartoon 
Network primarily caters to a male audience and has struggled to appeal to girls (Larson, 2004). 
Given this, it might be simply accurate market segmentation on the part of advertisers. Children 
are more likely to identify with characters of the same gender, making it good practice for 
advertisers to use boys more often than girls in this segment.  Additionally, girls are more willing 
to accept messages aimed at boys, increasing the incentive for advertisers to focus their 
commercials on the boy viewer (Jordan, 2013).  

Disney, with its target market mostly comprised of girls, showed a female orientation in 
advertising and main character portrayals. Even the voice over, which historically is dominated 
by males, shows equality between both genders on the Disney Channel. The industry belief that 
females will watch programming aimed at boys but boys will not watch girls programming can 
be seen in the Nickelodeon data. Although Nickelodeon targets both genders, the main roles and 
voice overs were most likely to be played by males.  Despite that this is between the networks, 
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Nick had the highest percentage of commercials aimed at females. This data suggests there may 
not be so much as a gender bias in advertising, but rather proper network segmentation with a 
slight preference for the male audience.  

The implications for this finding point to the conclusion that advertising may have greater 
gender bias when looking at an aggregate sample of commercials. It has been well documented 
that commercials on children’s networks continue to show stereotypy, but perhaps this 
stereotyping can be better described as market segmentation. Advertisers are seeking to appeal to 
those who watch the content on the network, females for Disney and males for Cartoon Network. 
The caveat is Nickelodeon, despite being prided for having programming with female leads that 
appeal to both genders, has a male dominance in advertising. The gender neutrality of the 
network still gives in to industry belief that targeting boys is better practice. 

Limitations and Future Research 
The research represents the current state of gender stereotyping in children’s 

advertisements, but there are a few limitations within this study. First, a convenience sample was 
used of children’s commercials aired in a one week time frame, in one geographic area. Further 
research should be conducted in multiple metropolitan areas over various times of the year; 
perhaps during summer when children are out of school and home more or during the holiday 
months when advertisements are abundant. This would broaden the number of sample 
commercials are coded and give a wider variety.  

Secondly, this study only took into consideration one type of media aimed at children. 
Today children use a variety of media sources, increasingly those utilizing internet sources. 
Further research could include video games, websites, apps, and movies.  
Finally, while social learning theory was used to guide this research, it did not test the theory. 
Social learning theory emphasizes the effects of television viewing on the attitudes rather than on 
the behavior of viewers. Future research should focus on the attitudes and behaviors of children 
of various ages.  It should be studied how they register the viewed stereotypy and then use them 
in their processing of other stimuli. Additionally, children should be questioned about their 
understanding of intent and messaging in the commercials, both before and after. Similar to 
Thompson and Zerbinos (1997) in a cartoon stereotypy study that supported social learning 
theory and social cognitive theory, further research could use the same model specifically for 
advertisements. 
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Abstract 
The purpose of the study was to explore the impact of lecture on the knowledge level of 

undergraduate nursing students regarding restraint use. The specific aim is to determine if second 
year nursing students’ knowledge of restraint use and guidelines improves after they take a 
foundations of nursing practice course. Restraint in long term and acute care settings has grown 
from simple physical restraints such as wrist and chest straps to include unlabeled use of 
medication, use of threatening language, the positioning of bedrails and tray tables, and isolation. 
There are many adverse effects associated with restraint use, including damage to bodily 
function, psychological damage, and death. In the clinical setting, the most serious mistakes are 
caused by lack of knowledge. If a clinician is unknowledgeable about a practice, he or she is 
more likely to cause harm to a patient. This quantitative research study featured non-randomized 
educational testing and was implemented prior to and following a lecture by the course 
instructor.  The lecture contained the content information in which the students were tested.   The 
study was conducted at Robert Morris University, Moon Township, Pennsylvania, in the Spring 
2014 semester. The sample consisted of three groups of undergraduate nursing students who 
were enrolled in course NURS3015, Foundations of Nursing Practice. The course requirements 
included that students participate in a two-hour lecture on nursing practice, as well as three hours 
of lab time per week. The educational  tests, “pre-test” and “post-test,”  were conducted in the 
lecture part of the class. A sample of 66 students participated by completing a demographic 
questionnaire that accompanied the pre-test, listening to the narrated PowerPoint presentation, 
and completing the post-test. The literature addresses many aspects of restraint use, including 
guidelines, definitions, types, and alternatives, but gaps were found specifically with student 
nurse knowledge. Lecture may be one way to increase nursing students’ knowledge of restraint 
use practice in a clinical setting. The findings indicate a significant difference in pre-test and 
post-test scores. This demonstrates a positive change in knowledge level of the participants after 
the lecture and warrants future study in this specific area of nursing education. 
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Introduction 
Restraint in long term and acute care settings has grown from simple physical restraints 

such as wrist and chest straps to include unlabeled use of medication, use of threatening 
language, the positioning of bedrails and tray tables, and isolation. There are many adverse 
effects associated with restraint use, including damage to bodily function, psychological damage, 
and death. Although there are many risks, restraint use is still a prominent problem, due to 
several barriers, including fear of aggravating coworkers, fear of injury to all parties involved,  
and understaffed facilities. Even with the barriers to reducing restraint use, there are several ways 
to avoid using the various types of restraints: increasing staff, positive conversation with 
patients, and the use of comfort rooms instead of seclusion or restraint. The purpose of this study 
is to determine if nursing students’ at Robert Morris University knowledge of restraint use 
improves after education in a nursing foundations course. 

Related Literature and Studies 
Even in the progressive society of today, restraints are used to control patients who would 

otherwise be a nuisance for healthcare professionals. While restraint use has declined in the past 
few years, from as high as 37% in some facilities two decades ago (Karlsson, Bucht, Eriksson & 
Sandman, 2001), to as low as 5% currently (Agens 2010), it is still a prevalent problem in many 
long-term care facilities. As of 2001, 25-43% of elderly patients in the long term care 
environment had been restrained at least once in their lifetime (Karlsson et al, 2001). There are 
many aspects of control, including types, indications, effects, barriers, and alternatives to use.   
Guidelines for Restraint Use 

As most nurses are taught as students, according to JCAHO standards, physical restraints 
are to be reordered every 24 hours, and must be visualized by a nurse every hour. Likewise, in an 
emergency situation, a nurse may apply restraint, however a physician’s order must be obtained 
within an hour. These guidelines were established in the OBRA Act of 1987. CMS mandates 
require that these guidelines are followed by all nursing homes that accept Medicare and 
Medicaid as financial reimbursement.  
Physical Restraint 

Restraint use over the years has grown to encompass not only the well-known lap 
restraints and wrist straps. Physical restraint can be described as anything restricting a person’s 
liberty, or keeping them from doing something they want to do (Yan et al, 2009). It has also been 
described as a device or medication used to restrict a patient’s movement (Agens 2010). There 
are many types of physical restraints, such as straightjackets, posey vests, 4- 5-point body 
restraints and leg and arm straps (Mohr, Petti & Mohr, 2003). More examples of restraints 
include side rails, lap sashes, and recliner chairs (Moore & Haralambous, 2007).  
Chemical Restraint 

Another well known type of restraint is chemical restraint. An example of this is the use 
of antipsychotic drugs to restrain a delirious or demented patient who is combative (Agens, 
2010). Whether or not the use of a medication is considered a restraint depends on if that 
medication is part of a set treatment plan, or is simply used to control the patient’s behavior. 
Medicines that are used for a normal course of treatment are not considered a restraint, whereas 
medicines that are used solely for control are (Currier & Allen, 2000). The FDA has currently 
not approved antipsychotic drugs for this purpose, however they are widely used (Agens 2010). 
One study documents nurses having reported using a wide variety of sedatives to keep the peace 
in their geriatric ward (Hantikainen & Kappeli, 2000). This, by definition is chemical restraint. 



259 

Currently, the range of chemical restraints not only includes the typical hypnotic-sedative drugs, 
but also antidepressants, anxiolytics, antipsychotics and mood stabilizers (Braum & Frolik, 
2000). 
Atypical Types of Restraint 

The term restraint no longer applies to only physical and chemical restrictions, but can be 
widened to include verbal violence, provocation, and coercion (Karlsson et al, 2001). One study 
shows an example of this: nurses used threats of calling the police and having video cameras 
installed as means of controlling their difficult patients (Hantikainen & Kappeli, 2000). Another 
example of a psychogical tactic used as restraint is seclusion. This involves leaving a patient in a 
room by themselves (Whaley & Ramirez, 1980). Different types of restraint have different 
effects on the behavior and overall health of mental health patients. A study on the effects of 
restraint and coercion on behavior recently found that if all possible interventions are attempted, 
and the patient must be restrained, some forms of restraint are better than others. It was found 
that involuntary medication was the best choice for restraining difficult or high-risk patients, and 
that a combination of mechanical restraint and seclusion was the most damaging method of 
restraint (Georgieva, Mulder & Whittington, 2012).  
Reasons for Restraint Use 

There are many indications for the use of restraints in the health care setting. According 
to one study, the most common reasons for restraint in long term care facilities were cognitive 
impairment, inability to complete ADL’s, antipsychotic use, urinary and bowel incontinence, old 
age, history of falls, and mobility impairment (Karlsson et al, 2001). Another study of geriatric 
patients cited the four most common reasons for restraint as impaired mobility, mentally 
challenged patients who wander, physically aggressive, and patients interfering with life support 
measures (Powell, Mitchell-Pederson, Fingerote & Edmund, 1989). This has not changed much 
in the past few decades. One study from 1980 showed that the most common reasons for restraint 
or seclusion were due to issues of violence, out-of-control patients, and risk of injury to other 
patients or visitors. According to the same study, the most common reasons to take the patient 
out of restraints were when the patient was “ready,” or when the patient was in control (Whaley 
& Ramirez, 1980). Another study, from 1997, states that the most common predictors of restraint 
use in patients were decreased ability to complete ADL’s, advanced age, use of psychotropic 
medications, history of falls, and mobility problems (Castle, Fogel & Mor, 1997). While the 
reasons are the same, statutory language today has evolved to keep healthcare facilities from 
being prosecuted. The most common reason for restraint reported was to prevent therapy 
disruption (Minnick, Mion, Johnson, Catrambone, & Leipzig, 2007).  
Negative Effects of Restraint Use 

The effects of restraint on patients are extremely serious. One study describes an elderly 
woman that was physically restrained using wrist straps who harmed herself unnecessarily. In 
attempting to free herself, she dislocated both of her shoulder joints. Also, being restrained 
physically increases a patient’s risk of confusion, pressure ulcers, and falls (Agens 2010). 
Restraint use increases all of these risks along with increased infections, incontinence, cardiac 
stress, nutritional imbalances, contractures, and a decrease in functional capabilities (Yan, Kwok, 
Lee &Tang, 2009). Likewise, many restrained patients suffer from dehydration, choking, and 
circulatory and skin problems (Mohr et al, 2003). One study states that the risk of injury is a 
worthwhile risk, considering the psychological harm that could result from an elderly patient 
being restrained unwillingly (Hantikainen & Kappeli, 2000). It falls to the health care providers 
and the families to determine which is more damaging. Nurses are faced with a difficult ethical 
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dilemma when they must use restraints.  According to one study, nurses must prioritize which of 
their beliefs is the most important, which can cause turmoil for the nurse involved (Goethals, de 
Casterle & Gastmans, 2012). 

Likewise, while the patients are the most affected, the use of restraints also affects the 
families and healthcare professionals caring for them. Many nurses report frustration, guilt, and 
ambivalence when using restraints (Karlsson et al, 2001). The reaction of most family members 
when faced with a restrained loved one was shock and horror, accompanied by profound sadness 
(Powell et al, 1989). Another study states that 78% of nurses in one nursing home view restraint 
as an area of concern (Yan et al, 2009).  It was also shown that nurses who had lived with an 
elderly relative believed that physical restraints made mental disorders such as dementia worse 
(Yamamoto, Mizuno & Aota, 2012). Clearly, restraint use is not as widely accepted and agreed 
upon as would be expected.  

In addition to bodily damage, physical restraints have many potential psychological 
effects such as cognitive impairment, depression, fear, regression, and poor self-image (Yan et 
al, 2009). Some patients became withdrawn and passive, while others became more aggressive 
under restraint (Powell et al, 1989). Similarly, restraint takes away the independence of patients.  
For example, a patient who has been sedated unnecessarily is unable to advocate for themselves. 
They are not able to tell a nurse if they are in pain, if they need to use the restroom, or if they are 
hungry. Concurrently, restrained patients are unable to get out of harm’s way in case of 
emergency. This can result in injury from other patients, and hazards such as fire. (Mohr et al, 
2003). Likewise, psychotropic drugs, due to their sedative action can cause increased fall risk, 
memory impairment, hypotension, withdrawal, and agitation.  Additionally, even taking a patient 
off wrongly used psychotropic drugs can be harmful. The doses of many medicines can cause 
withdrawal symptoms or adverse effects (Braum & Frolik, 2000) 

 While there are many serious effects of restraint use on patients, the most serious risk is 
death. Several patients, while restrained using a chest strap slid down in their beds and 
asphyxiated from the lack of oxygen (Agens, 2010).  Another man, a 25 year-old psychiatric 
patient who was chemically and physically restrained died from positional asphyxia (Morrison & 
Sadler, 2001).  There was also a release of catecholamines, which are hormones released when 
the body is under stress that prepare a person for a flight or fight response. This release of 
hormones led to cardiac arrest in addition to the asphyxia.  One study lists seven patients who, 
while being restrained, suffocated. There were three different causes of death involved: 
mechanical asphyxiation from strangulation, mechanical asphyxia from thoracic compression, 
and thoracic or abdominal compression with no signs of asphyxia. All seven of the patients had 
been restrained properly, and over time had either slipped in the restraints or had tried to get out 
of bed and in doing so, had limited their ability to take air in (Karger, Fracasso & Pfeiffer, 2008).  
As in the case of the psychiatric patient, catecholamines were released, causing cardiac problems 
in several of the patients. Another possible cause of death resulting from physical restraint is a 
thromboembolism. A recent case study documents this exact cause of death. In the study, a 
patient’s blood clot formed in an extremity while he was physically restrained. Upon being 
released from his restraints, the blood clot was mobilized and lodged in his lung tissue. Although 
the restraints were applied properly, and he was monitored according to standard protocol, the 
thromboembolism resulting from immobilization caused his death (Cecchi, Lazzaro, Catanese, 
Mandarelli & Ferracuti, 2012). 
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Positive Effects of Restraint Use 
Used therapeutically, psychotropic medications can be extremely helpful in treatment, 

however, if used simply for discipline or convenience, these medications can have harmful 
effects (Braum &Frolik, 2000).  As most nurses know, restraints can be very useful in preventing 
interruptions in care and fall related injuries. Common fall related injuries include fractures, 
concussions, and contusions. Often, the families of patients are willing to restraint a patient to 
avoid these risks. According to a 2007 study, family members and caretakers of restrained 
patients understand the emotional and psychological trauma that can be caused, but feel that the 
risk of injury resulting from a fall or similar situation is potentially more damaging than the 
trauma caused by restraint use. (Moore & Haralambous, 2007). 
Barriers to Reduction of Restraint Use 

Even with the long list of risks, restraints are still used frequently in both acute care 
settings and long-term care settings. There are many other barriers to reducing the use of 
restraints. These included not only physical barriers, such as risk for injury, environmental clutter 
and lack of alternative equipment, but also social barriers, such as lack of education and 
understaffed facilities (Moore & Haaralambous, 2007). A 2000 study found that many nurses 
would use restraints less; however the risk of not being accepted by colleagues caused them to 
follow a more popular course of treatment- restraining a patient at risk (Hantikainen & Kappeli, 
2000). Likewise, restrained patients were more likely to be viewed as dangerous, difficult, and 
unsafe by healthcare professionals (Powell et al, 1989).   
Alternatives to Restraint 

Even with the barriers to reduction, some hospitals and facilities are striving to lessen 
restraint use. One study describes a facility that set goals to completely eliminate restraints and 
seclusion. They did this through the creation of comfort rooms, a safe alcove where upset or 
violent patients could go voluntarily to release frustration or anxiety. This differs from seclusion 
tactics in that patients have a choice to use the room. Since the formation of the comfort rooms, 
there has been no seclusion or restraint at that facility (Sivak, 2012).  

Another study discusses ways to reduce the use of coercion as a restraint. The methods 
for attaining this included reproaching an uncooperative patient at a later time, changing 
personnel, allowing patients to wander under supervision, limiting choices by conscious 
language use and redirecting negative conversations into positive ones. The study found that 
these methods have the potential to help eradicate restraint and coercion use, however they 
require an increase in staff, and willingness of all staff to cooperate (Gjerberg, Hem, Forde & 
Pederson, 2013).  An increase in state and federal mandates can decrease the use of physical 
restraint. According to the article, increasing the minimum quality of standards increases the 
quality of care in nursing homes. (Bowblis & Lucas, 2012) 

“Gap in the Literature” 
While there are many aspects of restraint use in the clinical setting that have been 

researched and explained, there is very little research about restraint use as it is understood by 
nursing students in the academic setting.  

Statement of the Problem 
According to the Institutes of Medicine, medical errors are the third leading cause of 

death in the United States (Kohn, Corrigan & Donaldson, 2000).  In the clinical setting, the most 
serious mistakes are caused by ignorance. If a clinician is unknowledgeable about a practice, 
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they are more likely to cause harm to a patient. Therefore, by increasing the knowledge of nurses 
at an early level, medical errors due to ignorance of restraint use guidelines can be prevented. For 
the function of this research, this concept will be applied to knowledge of restraint use. The 
purpose of this research is to show that second year nursing students’ knowledge of restraint use 
and guidelines greatly improves after they take a nursing foundations course. 

Methods 
Setting and Sample 

The study was conducted as part of a required thesis for completion of the Honors 
Program curriculum at Robert Morris University. Robert Morris University is located in Moon 
Township, Pennsylvania and offers both undergraduate and graduate nursing programs. This 
study was conducted in the Spring 2014 semester, and focuses on the sophomore level nursing 
students. These students are required to take NURS3015, Foundations of Nursing Practice during 
their spring semester. The class consists of three hours of lab class per week, as well as three 
hours of didactic lecture. The study took place during a regularly scheduled lecture for the class, 
so all students had an equal opportunity to participate in the study. In order to accommodate the 
large number of students enrolled in the class, there are three sections offered. All three sections 
were included in the study, and were administered the same consent form, tests, and PowerPoint 
presentation.  
Design 

Once the students were explained the procedure, they were issued a consent form which 
was signed both by the professor of the class and the student (See Appendix C). The students 
were then asked to complete a test with eight questions about restraint use. This test also had 
survey questions related to the demographics of the group (See Appendix A). After all the 
students had completed the test, they were presented with class material on restraint use, 
guidelines, adverse effects, and alternatives (See Appendix D). This information was presented 
in a PowerPoint by the professor. Next, the students were asked to complete another eight 
question test. This test contained the same questions as the first test, but did not contain the same 
demographic survey (See Appendix B). In order to match the students’ pre and post tests, each 
pre-test was numbered prior to its distribution. The students were asked to remember this 
number, and to write it on their post-test. This allowed the students to remain anonymous, but the 
data to be accurately analyzed. Although seventy-two tests were administered, only sixty-six 
were analyzed. Some of the students forgot to complete both pages of the tests, which would 
have given them an inaccurate test score. Thus, these tests were not included in the study. 

Demographics 
The sample population consisted of students enrolled in the NURS3015, Foundations of 

Nursing Practice course in the Spring 2014 semester. According to a demographic survey (See 
Appendix A), administered with the pre-test, the students were 18.2% males and 71.2% females, 
and 10.6% of those surveyed did not respond. Most of the students reported their age to be 
between the ages of 19 and 21, with only nine of the 66 students falling outside of this range. 
87.9% of the students reported their grade level as sophomore, 1.5% of the students described 
themselves as non-traditional, and 10.6% of the students refused to complete the survey. 
Additionally, the students were asked to report if they had experience in the healthcare setting 
prior to enrolling in the course; 25.8% reported having had experience, 51.5% reported having 
had no prior experience, and 22.7% did not respond to the question.   
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Results 
After analysis of a paired t-Test, the P-value was determined to be 1.99 E-17.  In the

context of the test, this value was compared to an alpha value of 0.01. In comparing these values, 
it is noted that the p-value is less than alpha, which demonstrates the results to be statistically 
significant.  As presented in Table 1, there was also a positive change in both the mean and 
standard of the pre-test and post-test scores. This reinforces the findings of increased 
performance on the post-test compared to the pre-test. 

Table 1 
Results of Paired Sample t-Test on Pre-Test and Post-Test Scores 

Mean Standard 
Deviation 

P-Value  

Pre-Test 3.261538 1.057 
1.99E-17 0.01 

Post-Test 5.353846 1.268959 

          Table 2 demonstrates the change in descriptive statistics between the pre-test and post-test. 
As depicted, the minimum, median, and maximum scores for the post-test were greater than 
those of the pre-test. 

Table 2  
Descriptive Statistics of Test Scores 

          Table 3 demonstrates the distribution of differences between the paired pre and post-tests. 
The differences of all participants (n=66) were analyzed and found to have a left-skewed bell 
shaped curve, with most students’ scores increasing by 2-3 points. 
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Table 3 
Distribution of Differences in Test Scores

Conclusions 
Several findings point to the conclusion that the students’ knowledge as a group 

increased with the presentation of the lecture. This one-time measurement provides preliminary 
data that shows student’s knowledge of restraint use increased with lecture. While the results are 
statistically significant, they have not yet been applied in the clinical setting. It is unclear at this 
point if the students will retain the information at a later date. It is also unclear if the information 
will be applied to clinical scenarios appropriately. The findings of this study provide concrete 
data that the students’ knowledge level increased during the course, as was demonstrated by 
statistical analysis. 

Scope and Limitations of the Study 
This study was limited by the small population size (n=66). Since the classes being 

studied contain a small number of students, and the demographics of the students are similar, it is 
difficult to generalize the findings to a larger student nurse population. Another limitation to this 
study was the frequency of the tests. Since the study was only conducted during one semester, 
and was not repeated, there is no additional data to compare. Had the research been conducted 
among consecutive semesters, or repeated in second-degree students as well as traditional 
undergraduate students, the findings would be more easily translated to a larger population. 
Another limitation of the study was the format of the validity tools, or the pre and post-tests. The 
tests consisted of multiple choice questions. While these types of questions are able to be graded 
objectively, and reflect knowledge of the subject at hand, they are not a widely accepted validity 
tool. One potential issue with this is that students could have guessed on answers, or eliminated 
certain responses to get the correct answer, which would not reflect appropriate knowledge level. 
The final limitation of this study is the lack of supportive literature. As discussed, there is 
significant research on restraint use, effects, guidelines, and alternatives. However, research on 
student nurse knowledge level is very difficult to find, and this type of research related to 
restraint use is virtually absent.   
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Implications for Further Research and Practice 
This study demonstrated statistical significance that using lecture to present information 

to students increased knowledge level. In the case of restraint use, providing information on the 
topic in a didactic setting will improve clinical outcomes for both the student nurses and their 
patients. In demonstrating an understanding of the theory behind restraint guidelines, the students 
are able to accurately differentiate safe practices in the clinical setting. Likewise, students are 
able to correctly assess and care for a patient requiring restraints more completely when they 
have a previous knowledge of best practice. Additionally, discussion of restraint use exposes 
students to the ethics of the nursing profession. For many nursing students, the topic of ethics has 
not been incorporated at the sophomore level, so analyzing restraint use stimulates critical 
thinking and allows them to care for the patient as a whole being. Nursing educators should 
continue to explore this topic, as it will ultimately have a positive effect on nursing interventions 
and outcomes. 
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Appendix A 
Sample Pre-Test 

Class Section_____ 
Test Number _____ 

Gender:  Male Female 
Age: _____ 
Class Level: Freshman Sophomore Junior Senior Non-Traditional 
Previous Experience in Healthcare Setting: Yes No 

1. The nurse has determined that a confused older adult client who keeps pulling out the
intravenous line and indwelling catheter is in need of soft wrist restraints. Which of the following 
should the nurse include in this client’s plan of care?  
A. Obtain a p.r.n. restraint order  
B. Assess the placement of the wrist restraints, skin, and circulation every hour and document  
C. Place the client in a supine position after applying the restraints and secure the wrist restraints 
to the side rails when the client is in bed  
D. Remove the restraints once every four hours to perform activities of daily living 

2. The nurse assesses a cyanotic appearance and cool temperature in the hand of a client wearing
a wrist restraint. The client complains of numbness and tingling in the hand. What should the 
nurse do first? 
A. Remove the restraint and call the physician 
B. reapply the restraint in a different area of the wrist 
C. Leave the restraint in place and notify the physician 
D. Loosen the restraint and exercise the limb 

3. A nurse applies restraints to a client who is combative. The nurse informs the physician and
knows that the physician must see the client within what time frame for evaluation? 
A. 1 Hour 
B. 4 Hours 
C. 12 Hours 
D. 24 Hours 

4. A client is admitted with a diagnosis of dementia. He attempts several times to pull out his
nasogastric tube. An order for cloth wrist restraints is received by the nurse. Which of the 
following actions by the nurse is MOST appropriate? 
A. Attach the ties of the restraints to the bed frame. 
B. Perform range of motion to the restrained extremities once a shift. 
C. Remove the restraints when the client is up in a wheelchair. 
D. Explain the need for restraints only to the family because the client is confused. 

5. The nurse receives a change-of-shift report for a 76-year-old client who had a total hip
replacement. The client is not oriented to time, place, or person and is attempting to get out of 
bed and pull out an I.V. line that's supplying hydration and antibiotics. The client has a vest 
restraint and bilateral soft wrist restraints. Which action by the nurse would be appropriate? 
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Select all that apply: 
A. Assess and document the behavior that requires continued use of restraints. 
B. Tie the restraints in quick-release knots. 
C. Tie the restraints to the side rails of the bed. 
D. Ask the client if he needs to go to the bathroom and provide range-of-motion exercises every 
2 hours. 
E. Position the vest restraints so that the straps are crossed in the back. 

6. Which of the following are appropriate alternatives to restraint use? (Select all that apply)
A. Low beds 
B. Putting all 4 side rails up 
C. Using a bed alarm 
D. Using patient sitters 
E. Using sedative medications 

7. Emergency restraints or seclusion may be implemented without a physician’s order under
which of the following conditions? 
A. When a written order will be obtained from the primary physician within 24 hours 
B. Never  
C. If a voluntary client wants to leave against medical advice 
D. When a minor child is out of control 

8. Which of the following is true about side rail restraint use?
A. They are not commonly used as a restraint 
B. The patient does not need to be able to exit the bed 
C. All four side rails up is considered a restraint 
D. The bed should be kept in a high position 
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Appendix B 
Sample Post-Test 

Class Section_____ 
Test Number _____ 

1. The nurse has determined that a confused older adult client who keeps pulling out the
intravenous line and indwelling catheter is in need of soft wrist restraints. Which of the following 
should the nurse include in this client’s plan of care?  
A. Obtain a p.r.n. restraint order  
B. Assess the placement of the wrist restraints, skin, and circulation every hour and document  
C. Place the client in a supine position after applying the restraints and secure the wrist restraints 
to the side rails when the client is in bed  
D. Remove the restraints once every four hours to perform activities of daily living 

2. The nurse assesses a cyanotic appearance and cool temperature in the hand of a client wearing
a wrist restraint. The client complains of numbness and tingling in the hand. What should the 
nurse do first? 
A. Remove the restraint and call the physician 
B. reapply the restraint in a different area of the wrist 
C. Leave the restraint in place and notify the physician 
D. Loosen the restraint and exercise the limb 

3. A nurse applies restraints to a client who is combative. The nurse informs the physician and
knows that the physician must see the client within what time frame for evaluation? 
A. 1 Hour 
B. 4 Hours 
C. 12 Hours 
D. 24 Hours 

4. A client is admitted with a diagnosis of dementia. He attempts several times to pull out his
nasogastric tube. An order for cloth wrist restraints is received by the nurse. Which of the 
following actions by the nurse is MOST appropriate? 
A. Attach the ties of the restraints to the bed frame. 
B. Perform range of motion to the restrained extremities once a shift. 
C. Remove the restraints when the client is up in a wheelchair. 
D. Explain the need for restraints only to the family because the client is confused. 

5. The nurse receives a change-of-shift report for a 76-year-old client who had a total hip
replacement. The client is not oriented to time, place, or person and is attempting to get out of 
bed and pull out an I.V. line that's supplying hydration and antibiotics. The client has a vest 
restraint and bilateral soft wrist restraints. Which action by the nurse would be appropriate? 
Select all that apply: 
A. Assess and document the behavior that requires continued use of restraints. 
B. Tie the restraints in quick-release knots. 
C. Tie the restraints to the side rails of the bed. 
D. Ask the client if he needs to go to the bathroom and provide range-of-motion exercises every 
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2 hours. 
E. Position the vest restraints so that the straps are crossed in the back. 

6. Which of the following are appropriate alternatives to restraint use? (Select all that apply)
A. Low beds 
B. Putting all 4 side rails up 
C. Using a bed alarm 
D. Using patient sitters 
E. Using sedative medications 

7. Emergency restraints or seclusion may be implemented without a physician’s order under
which of the following conditions? 
A. When a written order will be obtained from the primary physician within 24 hours 
B. Never  
C. If a voluntary client wants to leave against medical advice 
D. When a minor child is out of control 

8. Which of the following is true about side rail restraint use?
A. They are not commonly used as a restraint 
B. The patient does not need to be able to exit the bed 
C. All four side rails up is considered a restraint 
D. The bed should be kept in a high position 
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Appendix C 
Sample Consent Form 

Robert Morris University 
Title of Project: Exploring the Change in Knowledge Level of Undergraduate Nursing Students 
at Robert Morris University in Conjunction with a Nursing Foundations Course  
Principal Investigator: Anne Kandray 

amkst51@mail.rmu.edu 
330-774-0144 

Advisor: Dr. Janene Szpak 
School of Nursing and Health Sciences 
(412-397-5246); szpak@rmu.edu   

1. Purpose of the Study:  The purpose of this study is to measure if nursing students’ at Robert
Morris University knowledge of restraint use increases after education in a nursing
foundations course.

2. Procedures to be followed:  You will be asked to answer questions on a quiz. Then, the
lecture will be presented. After the lecture, you will be asked to answer questions on another
quiz.

3. Statement of Confidentiality: Your participation in this research is confidential. In the
event of a publication or presentation resulting from the research, no personally identifiable
information will be shared. On the quizzes, you will be assigned a number. This will not be
traceable to any student, but will be used solely to match the pre and post tests.

4. Right to Ask Questions: Please contact _Anne Kandray__ at (330) 774-0144 with questions
or concerns about this study.

5. Right to Ask Questions Regarding Human Subject Research: Please contact the Robert
Morris University Institutional Review Board at (412) 397-6227 or irb@rmu.edu

6. Voluntary Participation: Your decision to be in this research is voluntary. You can stop at
any time. You do not have to answer any questions you do not want to answer.

You must be 18 years of age or older to take part in this research study.  If you agree to take part 
in this research study and the information outlined above, please sign your name and indicate the 
date below.   

______________________________________________ _____________________ 
Participant Signature  Date 
______________________________________________ _____________________ 
Person Obtaining Consent Date 
Appendix D 

mailto:amkst51@mail.rmu.edu
mailto:szpak@rmu.edu
mailto:irb@rmu.edu
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Information Presented to Class on Restraint Use 
• Restraints
• Device that limits movement or immobilizes patient
• Physical- Mechanical – device
• Chemical- antianxiety meds and sedatives
• Serious complications –

▫ pressure ulcers
▫ respiratory distress
▫ circulatory issues
▫ incontinence
▫ death

• Restraints  p. 384-386
• Physician ordered – after assessment

▫ Type and location of restraint, duration, circumstances  (NOT prn)
• Clinically justified – patient or staff safety
• See agency policies – usually 24 hours
• Seek Alternatives

▫ Nurse rounds – toilet, food, drinks
▫ Involve family/sitters
▫ Diversions - camouflage
▫ Low beds, floor mats, bed alarms
▫ Restraint Alternatives

• More frequent observations
• Involve family
• Frequent reorientation and rounding
• Familiar belongings
• Busy activities
• Food/beverages
• Comfort care
• Evaluate meds/health condition
• Restraint Alternatives
• Side rails
• Most commonly used physical restraint
• Can have top 2 up, all 4 is a restraint
• Patient needs to be able to exit
• If patient is sedated – up for protection to prevent falls – not restraint
• Bed in low position
• What can be delegated?
• Hourly rounds
• Placing restraints – not assessments
• Notifying nurse if changes
• Provision of ROM, nutrition, hygiene, skin care, and toileting
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Abstract 
The musical and cultural grunge movement that originated in Seattle during the early 

1990’s made a significant impact on both music and popular culture that is still felt today. An 
examination of the movement from multiple perspectives shows it is possible to confirm how the 
movement came to be, what makes it important, and proves its cultural relevance in America 
today. 

A history of the grunge movement, including the life of Kurt Cobain, and a musical and 
lyrical analysis of grunge songs begins the study. Next, the influence of the movement and music 
is examined in terms of the media impact, including the reaction by MTV and others, and 
Generation X, the youthful generation during the time period. Observations on the lasting 
ramifications on the music industry conclude the analysis. 

The significance of each is demonstrated, and it is shown that these events that occurred 
decades ago remain culturally relevant today. 
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Introduction 
The early 1990’s saw a dramatic shift in the face of popular culture in America, perhaps 

the most prominent concerning music since the Vietnam War. From the Seattle underground 
came a new music scene known as “grunge,” that became overwhelmingly popular in the United 
States. Over a period of a few years, this genre, which had been slowly formulating since the late 
80’s, became so well regarded by fans that the media was unsure of how to react to its sudden 
popularity. Its impact on music and popular culture is still felt today.  

September 10, 1991 was an important date that significantly impacted American music 
and culture. On that day, the lead single from Nirvana’s Nevermind album, “Smells Like Teen 
Spirit” was released. As the single sold over the next several months, it ushered in a new era of 
popular music, bringing alternative rock, and more specifically grunge - a subset of the genre - to 
the forefront of American culture. Nirvana and other similar grunge bands went from playing 
small venues locally in Seattle to selling out stadiums worldwide. And central to the grunge 
phenomenon was Kurt Cobain, the lead singer, guitarist, and songwriter of Nirvana. Following 
the success of the single and album, multiple publications, including Rolling Stone and The 
Washington Post began to refer to Cobain as “the voice of a generation,” and found himself in 
the spotlight (Richards, 2014). The immense sense of pressure led to him committing suicide in 
1994, concluding the grunge movement and leaving behind a legacy that is still felt in American 
popular culture to this day. 

Grunge, the associated movement, and those musicians involved have become an integral 
part of American popular culture, and the effects of events that occurred more than 20 years ago 
can still be felt today. By examining the movement from multiple perspectives, it is possible to 
prove the significance of grunge on the current cultural state of America. Grunge, its impact, and 
its importance can be determined by examining the movement, the history, the music, the media 
impact, the effect on Generation X, and the impact on the music industry. Through grunge’s 
musical, cultural, and business influence, one can understand grunge in relation to today’s 
popular culture.  

Cultural movements are not spontaneous events, but collective changes in values that 
coalesce over time. Grunge, as the movement is described, began as a musical sound and style. 
Much of the history of the movement can prominently be tied to Kurt Cobain and his band 
Nirvana. 

 
A Brief Introduction to Nirvana 

Kurt Cobain was born on February 20, 1967, in Hoquiam, Washington, a suburb of 
Seattle. At a young age Cobain became fixated with music, as he began to sing and learn to play 
the piano at age 4. His early musical interests included the Beatles and Ramones. At age 8, his 
parents divorced, leading Cobain to develop a rebellious attitude, an attitude that would later be 
apparent in his musical compositions. By 14, he received his first guitar. In high school, he 
focused on music and art, much to the chagrin of those around him, and was bullied for 
befriending a homosexual student during high school, prior to his dropping out. This situation 
helped develop his isolationist and independent attitude (Cross, 2001).  

In 1987, Cobain met Krist Novoselic. The two would form Nirvana together later the 
same year, and began to play shows around the region. After cycling through several drummers, 
Chad Channing joined the duo in time for the recording of their first studio album, known as 
Bleach, in 1989 (Kurt Cobain – Rolling Stone). It was financed by Jason Everman for $606.17. 
At the time, the band was signed to the indie label Sub Pop, where several other groups would 
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begin their careers before finding fame, including Sonic Youth and Soundgarden. While the 
album was well received, it failed to chart. Soon after the release of the album, Channing left 
Nirvana and was eventually replaced by Dave Grohl. 

After Bleach was released, Nirvana began to prepare to record their second record with 
Sub Pop. However, the group quickly grew disenchanted with the label, and ultimately decided 
to look for work with a major record label in order to have them buy out their current contract. 
Based on a recommendation from Sonic Youth’s Kim Gordon, a band that signed with the label 
in 1990, Nirvana chose to sign with Geffen (Azzerad, 1994; Browne 2008). After signing with 
the label, the group settled on naming the album Nevermind, changing it from the original name 
of Sheep. “Smells Like Teen Spirit” was released as a single on September 10, 1991, with the 
album following on September 24. The initial American shipment of the album consisted of 
46,251 copies and debuted at number 144 on the Billboard 200. The label optimistically believed 
that the record would eventually sell approximately 250,000 copies, as this was the number of 
copies Sonic Youth’s Goo was able to sell (Azzerad, 1994; Wice, 1992).  

The Music 
Grunge is arguably the most musically prominent subgenre to appear since rock music 

first became popular in the 1960’s. Research on grunge is limited. However, academics such as 
Thomas Shevory and Margaret Saraco have attempted to conduct research focused on 
understanding grunge and what it represents. Grunge as a genre was created over a number of 
years, mainly in the Seattle area, and had a sound unlike rock genres of the past. While most 
popular music at the time aimed to maximize radio play, grunge contains a message. Lyrically, 
and sonically, grunge reflects pain and misunderstanding (Mazullo, 2000). The music challenged 
the status quo, and sometimes used lyrics to create political messages. An example of this 
phenomenon is the group Bikini Kill, consisting of all females and belonging to a feminist 
subgenre of grunge called “riot grrrl,” using their music to spread word of feminism and 
women’s rights. As bands like Bikini Kill grew in popularity, so did the audience that received 
their message (Saraco, 1996). 

Origins of the Sound 
The most common theory of grunge’s musical origin is that the sound first originated in 

the UK punk scene of the late 1970’s. Punk was characterized by a style of guitar that could be 
best described as aggressive, with lyrics generally related to the state of contemporary English 
society. As the years went on, the style began to popularize in the American underground scene, 
with noise rock bands such as Sonic Youth and the Pixies rising to prominence within that small 
sphere of influence. These bands and the sound they developed in particular would become 
inspiration for members of the grunge movement (Shevory, 1995). Kurt Cobain in particular was 
a big fan of the Pixies, and saw them as a major influence. The “quiet/loud” dynamic featured in 
their music was borrowed by Cobain to help foster the grunge sound. He once stated that he 
“connected with that band so heavily I should have been in that band. We used their sense of 
dynamic, being soft and quiet and then loud and hard (Fricke, 1994).” 
B. The “Grunge” Label 

It is impossible to understand the origins of grunge music without recognizing how 
grunge and Kurt Cobain became synonymous in American popular culture. John Wright Fletcher 
of Duquesne University conducted an extensive study into understanding how Generation X and 
the music of Nirvana relate. Fletcher writes that in social situations, many members of 
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Generation X were described as being “culturally marginalized.”  These feelings of social 
isolation helped Gen X’ers identify with the “Nirvana message” of pain and isolation (Fletcher, 
2002). He describes Generation X as collectively experiencing an identity crisis, which was 
commonly addressed by popular expression. Music is one such form of popular expression, 
which then can lead to acceptance and culture change (2002) 

The term “grunge” originated with Mark Arm, vocalist of the band Green River and later 
Mudhoney, one of the early bands to carry the label. The term was used in a letter sent to 
Desperate Times, describing his then current band Mr. Epp. Clark Humphrey, the editor of the 
magazine, also stated that Bruce Pavitt of Sub Pop, would again use the term to describe Green 
River between 1987 and 1988 (Humphrey, 1999). 

Bands associated with the genre, and as a consequence the “grunge” label, did not 
necessarily take kindly to the description. Ben Shepherd, bassist of Soundgarden, in a 2013 
interview stated that grunge is “just…marketing,” and concerning the genre of his music, he 
stated “it’s called rock and roll, or it’s called punk rock or whatever all those genres that 
everyone’s [like]. We were never grunge; we were just a band from Seattle (Buchanan, 2013).” 

Mike McCready of Pearl Jam shared the same sentiment when asked about the “grunge” 
moniker in a 2006 interview with Entertainment Weekly. When describing grunge, he stated that 
while he used to fight the use of the term, he has come to accept it, and sees it as nothing more 
than a label (Pastorek, 2006). 

Alice in Chains has also discussed the grunge label. Sean Kinney, drummer for the band, 
described the grunge label in 2013: 

“To me we’re a rock band and these are the songs we create. I mean, before we first 
came out there was no ‘grunge’, they hadn’t invented that word. And then we go 
overseas, like to Europe, start playing to this small set of people and they’d go “oh, it’s 
the Seattle sound” but at that time nobody really knew how to classify anything because 
bands controlled everything. Before they invented the word ‘grunge’ we were ‘alternative 
rock’ and ‘alternative metal’ and ‘metal’ and ‘rock’, and we [didn’t care], we were a 
rock and roll band! Then they invented the word ‘grunge’ and we were pulled into that. 
It’s funny to me because it predates [that]. I think they were lost somehow because of the 
magnitude of it, and how Nirvana and Pearl Jam took off. We’d been out before them and 
had success; we’d sold a million albums in the states, we were on MTV and stuff like that 
(Male, 2013).” 
Despite the fame each band received being a part of the grunge movement; none were 

thrilled with the association, a sentiment that can be understood through the examination of their 
lyrics. 

The sound of grunge also distinguishes it from other genres. The tone and lyrics of 
Nirvana’s biggest hit “Smells Like Teen Spirit” exemplifies the distinct sound and structure of 
grunge music. 

This is in stark contrast to popular rock music from the 1980’s. As Rolling Stone 
magazine describes the music of the time:  

“These bands weren’t fighting against apartheid or confessing their deepest secrets. They 
just wanted to churn out tunes about fast women, hard drinking and good times, 
essentially creating a fantasy world of debauchery without consequences for their 
listeners (10 Greatest).”  
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The Sound and Lyrics of Grunge 
Popular songs from this period generally did not serve to send a message or stand out. 

They were similar in tone, style, and theme. “Nothin’ But a Good Time” by Poison fits this 
description. The lyrics match the description provided by Rolling Stone. The guitar is loud 
throughout, but is not as prominent in the mix as the guitar track. And while Nevermind sounds 
more polished than other grunge works, it still has a raw quality that this song lacks. It sounds 
polished and without fault. “Girls, Girls, Girls” by Mötley Crüe and “Round and Round” by 
Ratt also share the same traits. Lyrics lacking meaning, and production and vocals having more 
prominence in the mix are both evident in a large number of popular songs from the era. 

The structure and style of Nirvana’s biggest hit, “Smells Like Teen Spirit” exemplify the 
distinct sound and structure of grunge music. In addition, several other contemporary songs 
exemplify the sound and meaning of grunge music. 

As described by John Covach in What’s That Sound? 
This song is in simple verse-chorus form with a few interesting twists. The 16-bar 
Introduction is made up of two 2-bar phrases played solo on the guitar, then four 2-
measure phrases played loudly by the entire band, followed by the same phrase played 
twice more but quietly and arranged differently. This last “quiet” 2-bar phrase returns 
again as a lead-in to the second verse and abbreviated to 2 bars to lead into the third 
verse. Each verse and chorus is built on the same 2-bar phrase heard in the introduction. 
The 16-bar verse cycle through the phrase eight times; the first 8 bars in each case 
employ new lyrics while the second 8 bars repeat the “Hello/how low” lyric. The 16-bar 
choruses contain the 2-bar phrase six times each, with a contrasting 4 bars added to the 
end in each case. After the second verse-chorus pair, the verse is played instrumentally, 
as the guitar plays the vocal melody. The song ends with a chorus containing ten 
statements of the basic 2-bar phase (Covach, 2009). 
In layman’s terms, the song uses dynamics to indicate the difference between chorus and 

verse. That is, the song is quiet during the verses and intro, and loud during the choruses, much 
like the sound of the Pixies, one of Cobain’s inspirations. This creates a strong contrast and two 
distinct sounds for different portions of the song. 

 The quiet sections are melodic and allow Cobain’s lyrics to become more apparent. 
Cobain’s lyrics can best be described as dark and foreboding, and features phrases and word 
choice atypical of previous pop songs. Lines such as “load up on guns and bring your friends,” 
“it’s fun to lose and to pretend,” and “oh yeah, I guess it makes me smile” are of note. All three 
examples reflect the grunge movement and the culture of the time. The latter two lines appear to 
show apathy and lack of motivation, labels that have been associated with Generation X (Tulgan, 
1997), while the former is visually foreboding with the reference to firearms. The lyrics have 
been interpreted to be an anthem for teenage revolution (Crisafulli, 1996) 

 The previous examples are all from verses within the song. The same can be said for 
lines from the chorus. During the chorus, Cobain’s vocals become filled with angst and 
aggressive. “With the lights out, it’s less dangerous” and “I feel stupid and contagious” both pair 
well with this aggressiveness, and are, again, brash, apathetic, and grim statements.  

In addition, the shift in dynamic from quiet to loud during the chorus also helps generate 
a darker image. The transition in sound can best be described as the building of aggression, 
reflecting the vocals and lyrics, and the loud pounding of the drums enhance the effect. 

To elaborate further, the same can be said for other grunge songs, including another 
Nirvana hit – “Heart Shaped Box.” “Heart Shaped Box” also utilizes the quiet loud format, 
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creating the same shift from melodic to rough, and the lyrics aid in created a dark, dreary 
atmosphere. Lyrics such as “I wish I could eat your cancer when you turn black” only serve to 
enhance this feeling throughout the song. The song was even darker in its original incarnation. It 
was originally titled “Heart Shaped Coffin,” and described the narrator being “buried” instead of 
locked inside the titular heart shaped container (Cormier, 2014).  

As a whole, grunge lyrics convey a particular feeling or meaning, even those lyrics not 
written by Cobain and Nirvana. One such example is “Alive” by Pearl Jam. The lyrics describe a 
protagonist that discovers the man he thought was father is actually his step father, and that his 
real father is deceased. His mother forces him into a sexual relationship due to his resemblance 
to his father and the trauma she felt upon learning of his death. The protagonist laments the 
situation and looks at being alive as a curse. The feelings of despair portrayed in the lyrics are 
enhanced by the transition between quiet and loud guitar dynamics (Crowe, 1993). 

Another example of the grunge sound is the work of Alice in Chains. Layne Staley, the 
band’s vocalist, suffered from a heroin addiction, and described the pain he felt through music. 
His suffering is made apparent to the listener through the aggression displayed both musically 
and vocally.  “Angry Chair” notably contains themes typical of grunge music, including feelings 
of despair and hopelessness. The song opens with a marching drumbeat followed by guitar 
picking that is distorted into a haunting echo, which later transitions into heavy riffs as the song 
continues. The lyric speak of being afraid, in pain, and having “so little hope that I died.” The 
song is depressing and angry, which contrasts the popular music of the previous decade 
(Wiederhorn, 1996). 

 
The Media Connection 

A large portion of the popularity Nirvana, and grunge as a whole, received was a result of 
the exposure they received in the media, most prominently on MTV. In the decade prior to 
Nirvana reaching the spotlight, the popular music scene saw considerable change with the advent 
of MTV in 1981 (Memories). MTV was considered a “creator of youth culture (Batchelor).” It 
introduced American television audiences to Duran Duran, Madonna, Michael Jackson, Ratt, and 
Van Halen during the 1980’s. 

As the channel grew in popularity over the next few years, the sub-genre of rock known 
as “hair” or “glam” metal grew alongside it. As previously mentioned, hair metal is an 
amalgamation of various rock genres of the late 70’s and early 80’s including hard rock, punk, 
glam rock, and heavy metal. Portions of each of these genres were combined and overlaid with 
pop sensibilities and hooks to appeal to a broader audience. This style of music especially 
resonated with MTV executives, due to the visuals. Many of the bands took to wearing 
outlandish costumes and absurdly overdone hairdos, similarly to older artists such as KISS, 
David Bowie, and Elton John, while expanding upon those ideas (Batchelor). As Jeff Miers of 
Buffalo News put it, these bands:  

“dressed androgynously, but fostered a macho attitude that involved enthusiastic 
womanizing fueled by prodigious amounts of alcohol and cocaine…They wore their hair 
piled high, sending Aqua Net stock through the roof in their quest for the ultimate, perfect 
rooster plumage. In the process, they birthed a movement melding glam-rock looks with 
candy-apple pop hooks and plenty of near-metal guitar aerobics (Miers, 2006).” 
 During the mid to late 1980’s, hair metal was one of the most prominent genres 

broadcasted by MTV, with videos from bands like Bon Jovi and Mötley Crüe receiving heavy 
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rotation. MTV’s debut and growth coincided with birth of hair metal, and as a result, each helped 
the other grow in popularity (Cross, 2001).  

Exposure 
When Nevermind was released in 1991, the popularity of glam metal waned considerably. 

This raises the question - how did this happen? For one, the next generation had begun to grow 
to be high school and college aged. These young Americans, dubbed “Generation X,” did not 
feel as strongly about hair metal as the previous generation, as evidenced by MTV’s promotion 
of R.E.M.’s “Losing My Religion,” one of the first mainstream alternative rock hits. “Gen Xers” 
requested music that was more in line with the issues that they faced than what was provided by 
glam or hair metal, and R.E.M., which previously had only been well known on college radio 
stations, began to reach mainstream exposure (Batchelor). When “Smells Like Teen Spirit” was 
released in the fall of 1991, it was the same culture of youth that brought it to unexpected levels 
of success. 

Upon the single and album’s initial release, sales were slow and neither charted. 
Executives at Geffen felt that the following single, “Come as You Are,” would potentially be the 
breakthrough single that could cross over into the mainstream. However, “Smells Like Teen 
Spirit” was picked up by college radio and other similar stations and then entered the late night 
rotation on MTV. After a short time, the video moved into the normal rotation, and caused the 
single and album to begin selling at a much faster pace (Batchelor). Cobain and Nirvana became 
household names overnight, and would make a string of appearances on MTV, including an 
unplugged performance that would be released as an album (Chamings, 2013). 

While there are debates over why exactly the album took off the way it did, several 
theories have been proposed. One theory that has been proposed has been put forth by Charles R. 
Cross, the author of Heavier than Heaven, a biography on Cobain, believes that it was all in the 
timing of release. Hair metal had been at the top of the charts for years at the time, and as 
Generation X was now the youth culture, there needed to be something new with which they 
could identify. As Cross puts it, 

“[Nevermind] is an incredible album. It would have been a hit whenever it was released. 
But at the same time, the timing was right for there to be a superstar act like Nirvana. It 
came right at the end of the death knell of hair metal and the world was screaming for 
rock music that would be meaningful again. And the timing for a new generation wanting 
a voice was also ideal. It just so happened that everything came together at the exact 
right moment when rock needed a revolution (Cross, 2001).”  
This sudden shift in musical interests invariable brings up the question how does such a 

shift in public opinion occur? By following L. Robert Kohls’ work The Values Americans Live 
By, it is possible to gain an understanding how a cultural shift such as this change in musical 
interest can take place within American culture. According to Kohls’ values, the second most 
important value to Americans is “change,” due to it reflecting feelings of personal power to 
overcome adversity and control the future (Samovar, Porter, McDaniel, & Roy, 2013). Grunge 
can be considered a vast change from the hair and glam metal present during the previous 
decade. Generation X may have been eager to distance themselves from what the music and 
trends of the previous decade, which led to tastes that were radically different in direction. A 
divide existed between hair metal and grunge and in terms of image, sound, and message. 
Additionally, Kohls mentions that the fifth strongest value of U.S. citizens is individualism 
(Samovar et al., 2013). It could be argued that grunge music features a large degree of 
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individualism that was not present in the music scene at that point in time. Compared to the 
lyrics of many hit songs in the 80s, grunge music generally was much more expressive, featuring 
lyrics that dealt with pain, self-loathing, and a myriad of other inflective topics. In a sense, this 
means that the songs were more individualistic in nature and as a result were capable of 
resonating with more people. This change could be seen as one that easily resonates with the 
values of Americans, because in this case, according to Kohls, it emphasized the individual over 
the music that was being marketed towards the many. Grunge induced and facilitated cultural 
changes in attitude for a generation of young people who felt alienated by popular culture. 
 
Sub Pop and Building an Image 
 While had a prominent influence on the grunge movement, MTV is not solely responsible 
for its success. A number of other outlets helped bring grunge into the mainstream. For one, Sub 
Pop Records was partially responsible for fostering the image of grunge. 
  Sub Pop had attempted to market towards the Pacific Northwest since its 
inception.(Szatmary, 2014). The bands that they signed were all, in a sense, similar. “We’ve 
taken a number of bands that sound similar,” stated Jonathan Poneman, co-founder of the label in 
1989. He continues: 

“We’ve given them a similar marketing look in terms of dynamic, live, portrait-oriented 
covers…We’re using a precedent set by Tamla/Motown and Stax, where you have the 
scene that is being born in a particular region and then you just have a machine that you 
use to refine and perfect your product. You create a sensation, like Great Britain in 1962 
through 1965. All of a sudden there are all these bands coming out of this part of the 
world, there’s good press, it’s romantic (Szatmary).” 
Sub Pop was looking to create a consistent image with their label, and this vision would 

become the embodiment of grunge. The comparison Poneman made to Motown is fitting in 
terms of aesthetics. While Motown was known for suits and gowns, grunge became associated 
with flannel shirts, ripped jeans, and long, unkempt hairstyles. 

To promote their bands, Sub Pop introduced them to the existing underground punk and 
metal scenes through a subscription service, and also contacted the press. The label paid for an 
interview with the British music magazine Melody Maker in 1989. By 1990, articles about Sub 
Pop appeared in The New York Times, the Los Angeles Times, and the Wall Street Journal. The 
New York Times referred to the Northwest as “America’s latest music Mecca (Szatmary).” Sub 
Pop helped make Seattle appear exciting. 

They were further helped by the presence of Microsoft and Starbucks in the region. In the 
early 90’s, both were seen as hip and trendsetting, and helped keep public focus on the Seattle 
area. 

Television and films of the period also began to bring more attention to Seattle. In April 
1990, Twin Peaks premiered on ABC (Szatmary). It was filmed in Washington state and 
prominently featured the emerging flannel-wearing, coffee drinking Seattle culture. Northern 
Exposure, another show that debuted in 1990, was filmed just outside of Seattle. In 1991, 
Cameron Crowe filmed the movie Singles, which concerned the emerging grunge scene in the 
region. By the time it was released in 1992, Nevermind was already well known by the public, 
and Nirvana had appeared on Saturday Night Live, and in both Rolling Stone and Spin.  
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The Spotlight 
The gradual promotion of the Seattle grunge scene by Sub Pop, when paired with MTV, 

provides a thorough explanation as to how the American public became aware of grunge through 
the media. And as a consequence of Nirvana’s success, Kurt Cobain found himself as the center 
of the media’s attention. Nirvana was seen as the headliners of this new movement, and Cobain 
was quickly dubbed the “Voice of Generation X,” a label that he was not ready to accept (Keko). 
He saw his future as being outside of his control, and squarely in the control of the media. 

Every aspect of Cobain’s life was now monitored by the public, from his relationships to 
his songwriting. One aspect of this constant surveillance that irritated Cobain was the media’s 
insistence on analyzing his song lyrics. For many songs up to that point in the band’s career, 
Cobain would write out the lyrics just as the song was to be recorded, seeing them as nothing 
more than an afterthought in comparison to the music itself (Azzerad, 1992). Another point of 
contention for Cobain was the focus on his relationship with Courtney Love, the lead singer of 
fellow grunge band Hole. The two wed in 1992, and had a daughter, Frances Bean Cobain, in 
August of the same year. Together they were involved in a number of altercations that reached 
public knowledge, most notably when Love told Vanity Fair magazine that she had used heroine 
while pregnant, which resulted in an investigation by social services that ultimately ended with 
the couple being able to remain in custody of their daughter after a long and costly legal battle. 
In 1993, Cobain was arrested after the two were in a physical altercation in their home (Kurt 
Cobain – Biography). 

Kurt Cobain also struggled with an addiction to heroin. He began taking the drug in 1990 
in order to deal with stomach pains that he had suffered most of his life, and his reliance on the 
drug only escalated with his rise to fame. After releasing the band’s third album In Utero and 
performing on MTV’s Unplugged in 1993 to positive reviews, Cobain used a break in touring as 
an opportunity to spend time with his family in Europe (Kurt Cobain – Biography). On March 4, 
1994, he was rushed to the hospital in Rome after attempting to overdose on the drug, an incident 
that once again caught the eye of the public. After returning to the U.S., Kurt spent much of his 
time alone and high on the drug. On March 18th, Love called the police warning that Cobain was
suicidal (Kurt Cobain – Biography). The media exposure and personal problems Cobain faced 
began to deeply affect him. 

Kurt Cobain committed suicide on April 5, 1994 at his home in Seattle by placing the 
barrel of a shotgun in his mouth and pulling the trigger. He left a suicide note at the scene, 
stating that he could no longer feel the joy of the rock and roll lifestyle and thanking his wife, 
child, and fans for everything they did to support him. News of his death quickly spread around 
the world, and Cobain’s fans gathered with Love to mourn his passing outside of their home. His 
ashes were later scattered in the Wishkah River, located in Washington stated (Kurt Cobain – 
Biography). 

From the beginning of the grunge scene in Seattle to its wide exposure via MTV and 
Rolling Stone, the media had a strong influence on how the movement was spread and who it 
impacted, included the man that was dubbed its unofficial leader. 

Generation X 
When Kurt Cobain died in 1994, the grunge movement began to slowly fade, but not 

before leaving an impact on the youth culture of the day, widely referred to as “Generation X.” 
“Generation X” as a title can be ascribed to those born between the late 1960’s and early 

1980’s. The tile is borrowed from the title of a 1991 Douglas Coupland novel (Mitchell, M. A., 
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McLean, P., & Turner, G. B., 2005). It is this group that would be the primary target of the 
grunge movement. Without this group, grunge would never have reached an audience. As such, 
understanding them is just as important as understanding the music. 

Misunderstanding 
A profile of Generation X provided by Time did not seem to greatly understand its 

members. It reads: 
They have trouble making decisions. They would rather hike the Himalayas than  
climb a corporate ladder. They have few heroes, no anthems, no style to call  
their own. They crave entertainment, but their attention span is as short as one up on the 
TV dial. They hate yuppies, hippies, and druggies. They postpone marriage because they 
dread divorce. They sneer at Range Rovers, Rolexes, and red suspenders. Things they 
hold dear are family life, local activism, national parks, penny loafers and mountain 
bikes. They possess only a hazy sense of their own identity but a monumental 
preoccupation with all the problems the preceding generation will leave for them to fix 
(Mitchell, M. A., McLean, P., & Turner, G. B., 2005). 
As this profile indicates, Generation X was considered, in a sense, “different” than the 

generation that came before. Baby Boomers found it difficult to relate to Generation X. This 
distance led to a number of misconceptions and stereotypes being created to describe its 
members. These include, as listed by Bruce Tulgan, author of The Manager’s Pocket Guide to 
Generation X in 1999, the thought that Gen X’ers are disloyal, arrogant, have short attention 
spans, are unwilling to pay their dues, and cannot stand deferred gratification (Jeffries, 2002).  

Numerous papers and articles were written trying to explain or comprehend methods to 
break through to Generation X, including how to market products to the group. When companies 
such as Pepsi attempted to target Gen X’ers, they initially failed. It was determined that 
Generation X felt the wave of advertising directed at them was “talking down” to them, and were 
unresponsive to such methods. Advertising Age said in 1996 that the auto industry “has yet to 
figure out how to market to Generation X (Thau, 1996).” Even two years after Kurt Cobain’s 
suicide, businesses were still finding it difficult to connect with Generation X. 

Connecting with the Music 
Because of this disconnect with past generations, grunge was able to resonate with this 

group of people. The music was created by people that understood them and their problems. 
They felt as if the artists were able to understand them in a time when the rest of society seemed 
unwilling to accept them.  

Artists at the time were aware of their audience. As author David Szatmary states, they 
“played music for a post-baby-boom generation (Szatmary, 2014). Kim Thayill of Soundgarden 
described the baby boomers as thinking that they “had a monopoly on rock-‘n’-roll…and all of a 
sudden they realize they don’t. It belongs to someone else now (Szatmary, 2014).” 

The Seattle bands “articulated the fears and frustrations of their many post-baby-boomer 
fans (Szatmary, 2014).” The fans that listened to the music shared many of the same life 
experiences as the artists that wrote the music. The divorce of Kurt Cobain’s parents affected 
him his entire life, and he believed that many others went through the same ordeal. He explained: 

“My story is exactly the same as 90 percent of everyone my age. Everyone’s parents got 
divorced, their kids smoked pot all through high school. The majority of bands you 



287 

interview would have divorced parents. I think there’s a universal display of 
psychological damage that everyone my age has acquired (Szatmary).” 
Cobain would express these feeling in songs such as “Negative Creep.” 
The lyrics of Soundgarden, another Seattle grunge band, also represented the experiences 

of Generation X. Matt Cameron, drummer for the band, stated that he thinks “the angst this 
generation is experiencing is very valid, and I think it’s a pretty important change that this 
generation of bands is actually dealing with those issues.” Chris Cornell, vocalist of 
Soundgarden, believed at the time that  

“…the music industry didn’t predict that this generation of songwriters was going to plug 
in so accurately and so unanimously to the group of people who were buying records. It’s 
a representation of the generation that wasn’t accurately being represented (Szatmary).” 
The marketing towards Generation X also played a part in the appeal of the music. 

Concerts were marketing with buzzwords meant to capitalize on the stereotyped slacker attitude. 
Posters featured black humor and advertised shows with names such as “Lamefest” all to register 
with this group of people (Szatmary). 

Studying Generation X 
When Generation X began to grow up and join the work force, researchers continued to 

compare them to the baby boomers that came before and studied their collective life experiences 
(Tulgan, 1997). These studies can be used to reinforce why grunge music resonated with this 
particular generation. 

Authors and scholars such as Mary Frances Jeffries and Bruce Tulgan have taken to 
examining Generation X. Examinations into Generation X have taken a number of forms. 
Several have looked into their career choices since graduation and the mindsets they bring with 
them. This has been done with a number of career paths, including engineering, high-technology, 
and educational leadership (O’Brien, 2008, Jeffries, 2002, Mayfield & Keating, 2003). Each of 
these studies tends to focus on what motivates its subjects and what they desire to achieve in 
their careers. Regardless of the choice of career, members of Generation X tended to desire many 
of the same qualities within their work environment. 

Gen X’ers were found to long after long-term employment, along with co-workers that 
came from similar backgrounds and have strong senses of identity. Each study also found that 
they expressed concern over becoming bored within their chosen career paths and how their 
initial jobs would impact their collective future (O’Brien, 2008, Jeffries, 2002, Mayfield & 
Keating, 2003). 

Another set of studies conducted were focused on either confirming or denying 
stereotypes that existed concerning Generation X. While some positives were found among 
members of Gen X, such as greater race relation, family values and entrepreneurship, many in 
the media continued to broadcast negative stereotypes (Losyk, 1997).  

However, according to authors such as Jeff Minerd and Bruce Tulgan, this simply was 
not the case. Based on their own findings, the media has blown the stereotypes out of proportion. 
Gen X’ers are not arrogant, but are instead self confident. Their perceived short attention spans 
are nothing more than an older generation not comprehending that they had become accustomed 
to a form of communication that was more in tune with what has become expected in the 21st 
century (Minerd, 1999). 

In fact, a lot of work was put into comparisons between Generation X and those who 
came before, but even when a study like that created by Beth Ann Hatkevich would attempt to 
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compare them, in manners such as motivation factors, it was found that all groups were equal in 
terms of communication improvement, educational preparation, professional advancement, 
family togetherness, and cognitive interest (Hatkevich, 2008). 
 As a result of the events of the early 1990’s, it is clear that the message of grunge 
resonated with Generation X, and they were responsible for maintaining its popularity. The fact 
that it took numerous studies to conclude that Generation X was more than a collective group of 
slackers, as time has proven, only goes to show how misunderstood this group was in their 
youth. They found solace in grunge, as the music and everything associated with it allowed 
members of this group to feel welcomed by a community with similar interests and motivations. 
  
Lasting Impact 

Kurt Cobain’s passing signaled the end of the grunge movement, as no new figure came 
to take his position as “the face” of grunge. At the same time, significant releases in the genre 
began to diminish. Each of the remaining prominent grunge bands slowly disbanded over the 
next few years and the genre fell out of prominence almost as quickly as it entered. Love fought 
with Grohl and Novoselic for years over the rights to Nirvana’s discography, finally reaching a 
settlement in 2002, resulting in the release of several posthumous collections of unreleased tracks 
(Kurt Cobain – Biography). And while Cobain no longer walked the Earth, he continued to be a 
major influence.  

Many important figures in the music industry, from executives, producers, and fellow 
artists, felt the impact of Nirvana and grunge. A number of Nirvana’s contemporaries have come 
forward over the years to describe their personal reactions to the band. 

 
The Impact of Nevermind 

The album Nevermind, in particular was felt to be influential by contemporary figures. 
Eddie Vedder of Pearl Jam describing his first experiences with the album stated that “people 
were passing around advance copies of [Nevermind]…Everyone’s office; you’d hear it playing… 
But that was based just on music – everyone was excited about the songs. That was months 
before it came out.” He would also go on to praise each song on the record. Upon hearing the 
record for the first time, Van Conner of the Scream Trees exclaimed that it would sell 100,000 
copies (Prato, 2009). 

Duff McKagan of Guns N’ Roses, a band that shared a feud with Nirvana at the peak of 
both bands’ popularity, explained “I had one cassette copy of it before it came out, and my 
girlfriend and I kept stealing it out of each other’s car (Prato, 2009).” 

 
The Emergence of New Genres  

The popularity of grunge would result in it giving birth to multiple genres, one of which 
is pop-punk. The angst-filled lyrics of grunge transferred to this scene located in Southern 
California. In addition to grunge-esque lyrics, pop-punk features a sound consisting of loud 
power chords played at a fast tempo and minimal solos. Green Day was signed to a major label 
in 1993 at a time where signing anything resembling grunge was considered a good business 
strategy. Their success paved the way for similar bands such as The Offspring and Rancid 
(Szatmary, 2014). 

A second genre that became popular in the wake of grunge was Britpop. Following an 
improvement in the American economy following the election of Bill Clinton, as well as a 
similar betterment in the British economy, began to downplay the gloom that permeated grunge 



289 

lyrics (Szatmary, 2014). A few of these bands, hailing from Britain as the name implies, became 
popular in America following the decline of grunge. Radiohead’s first album Pablo Honey was 
considered derivative of Nirvana’s sound and style, despite charting in the top thirty (Linder, 
2009). Their later work would become more experimental, featuring diverse instrumentation and 
electronic beats, and would lead to the band becoming a massive success worldwide. 

In the mid 90’s, Blur and Oasis, two more bands that carried the Britpop label would 
become popular stateside. Despite a crunchy guitar sound that somewhat resembled grunge, 
these groups claimed more influence from British groups such as The Beatles and The Smiths. 
The style of both bands was considered a British reaction to grunge, and was more concerned 
with allowing the audience to have a good time than to send any particular message. Noel 
Gallagher of Oasis claimed that his music was “all about escapism.” Blur frontman Damon 
Albarn stated “If punk was about getting rid of hippies, then I’m getting rid of grunge (Szatmary, 
2014).”  

In the years following the death of Cobain and grunge, another new genre began to take 
hold in rock that took the message that he and others like him broadcasted and constructed it into 
something barely resembling the intended vision or message. This genre, which became known 
as post-grunge, took the “quiet verse / loud chorus” song structure popularized by Cobain and 
paired it with lyrics and feelings that in no way conveyed the pain or emotion that such 
songwriting intended. Essentially, post-grunge bands such as Creed and Nickelback present the 
antithesis of Cobain’s ideals.  Ironically, Cobain’s suicide was partially influenced by the media 
and his inability to escape the spotlight. Yet post-grunge takes Cobain’s ideas and embraces the 
media and commercialization that he sought to avoid (Grierson).  

The Influence of Grunge and Cobain on Other Artists 
By the late 1990’s, grunge had effectively been replaced. However, the legacy of Cobain, 

Nirvana, and grunge as a whole is still far reaching. Kurt Cobain remains a popular figure in 
popular culture, and the story of his death at a young age has propelled him to mythical status 
among the likes of Jimi Hendrix and Jim Morrison. Many major artists today cite him as a major 
influence.  

The list of artists that cite Kurt Cobain and Nirvana as inspirational is long and diverse. 
Cobain referenced Neil Young in his suicide note by quoting “it’s better to burn out than to fade 
away.” This had such a profound influence on Young that he penned a song about the incident. 
Several other artists that were fans of Nirvana at the time of Cobain’s death also authored songs 
honoring him. Patti Smith, Cher, and R.E.M., the group that helped pave the way for grunge’s 
success on MTV, all wrote songs in tribute to him. Billy Ray Cyrus was also shocked by news of 
Cobain’s passing, and wrote a poem to channel his emotions (O’Keefe, 2014). 

The impact of grunge and Nirvana extends into other genres besides rock and pop, 
notably within hip-hop and rap. In a 2012 interview rapper Jay-Z stated that he believes Cobain 
and the grunge movement was responsible for a slower rise to prominence for the hip-hop genre. 
In his own words, Jay-Z commented that “those ‘hair bands’ were too easy for us to take out. 
When Kurt Cobain came with that statement it was like, ‘We got to wait awhile (Jay-Z).’” Lil 
Wayne has publicly stated that “Smells Like Teen Spirit” is among his favorite songs. Cobain 
and Nirvana have also become popular subjects featured in hip-hop lyrics. Public Enemy, a 
group Cobain was a fan of, co-headlined the Reading Festival alongside Nirvana in 1992. They 
later referenced his death in a song released in 1999. Cobain has also been mentioned by 
Eminem in his lyrics. 
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A number of contemporary artists have named Nirvana as a major inspiration in their 
music. M.I.A., Weezer, Miley Cyrus, and Blink-182 have all named Nirvana as a strong 
influence on their music. Weezer played an entire Nirvana tribute concert in the late 1990’s, 
while Miley Cyrus has covered “Smells Like Teen Spirit” live. Billie Joe Armstrong of Green 
Day has called Kurt Cobain the John Lennon or Paul McCartney of Generation X, echoing the 
declarations of the media. Lana Del Rey was “stopped dead in her tracks” by a Nirvana 
performance that she witnessed at 11 years old (O’Keefe, 2014). Win Butler of Arcade Fire cites 
Cobain’s philosophy on music as a major influence on his own. He discovered Cobain’s 
viewpoint from a biography (O’Keefe). Kurt Cobain has been called the guitar teacher of a 
generation. Rostam Batmanglij of Vampire Weekend and Courtney Barnett both reportedly 
started learning the instrument through Nirvana riffs (Richards, 2014). The legacy of grunge is 
felt within each of these artists in one form or another. 

Cobain’s former band mates also have become legends in their own right, which likely 
would not have been possible without the success of Nirvana. After Cobain’s death, drummer 
Dave Grohl went on to form Foo Fighters, with touring guitarist Pat Smear later joining him in 
the band. Foo Fighters has gone on to become one of the most successful rock bands of the 
modern era, selling out arenas worldwide and Dave Grohl has seen himself become a highly 
regarded musician for his guitar and drum work over a number of collaborations with numerous 
artists (“Dave Grohl”, 2015). Grohl has cited Cobain as a major influence in his own songwriting 
(di Perna, 1997). The continued reverence for Cobain and the new found popularity of his band 
mates continue to make headlines as recently as December 12, 2012, when Grohl, Novolselic, 
and Smear performed together for the first time since Cobain’s death alongside Paul McCartney 
at a concert to benefit the victims of Hurricane Sandy (Makarechi, 2012). Without the success 
brought about by Cobain and Nirvana, none of these events would have been possible. This 
union further shows the significance and reach of grunge. By performing with and having the 
blessing of Paul McCartney, one of the fathers of modern rock music, grunge as an important 
genre and piece of rock history is cemented. Today, Nirvana remains popular (Olsen, 2004). 

Speaking Out 
Cobain and grunge also furthered the idea that musicians could speak out and enact 

change, much in the way artists such as John Lennon had done decades before. Despite his 
distaste for his fame, Cobain used his platform to further causes he believed in. From his time in 
high school experiencing bullying as a result of his friendship with a gay student, Cobain was 
staunchly against anyone that showed intolerance towards others. As Charles R. Cross, author of 
Here We Are Now: The Lasting Impact of Kurt Cobain, argues, perhaps Cobain chose to speak 
out on issues he felt were important instead of recycled questions about his music. “If grunge 
gave Kurt a soapbox,” the author states, “he was going to use it for good (Cross, 2014).” 

The most obvious use of this platform was demonstrated with the release of the B-side 
collection Incesticide in 1992. The liner notes contained an open letter from Cobain to anyone 
who would listen. He urged “homophobes” to steer clear of Nirvana. He did not want this group 
of people to be included within his fanbase, effectively selected those he wanted among his fans 
(Cross, 2014). It was a powerful message, again showing a distain for the fame Nirvana received, 
and using the pedestal Cobain was given to fight for a cause he believed in. In a way, it reflects 
the message of grunge music as a whole. Cobain was effectively trying to fight for an isolated 
group, the same type of people that grunge described. 
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Though the grunge movement was no more, it’s few short years of relevancy had a 
lasting effect on music, and as a result, popular culture as a whole. Music, lyrics, fashion, 
politics, and business were all impacted by the grunge culture, while also offering a generation 
the opportunity to express themselves. 

Conclusion 
The grunge movement was a revolution. It brought about change in not just music, but 

also in style and culture and by examining the history of the movement, its significance is 
proven. 

Grunge caused a major shift in popular music in a number of ways. The change in tone, 
style, and lyrics allowed the music to connect with a new generation of youth that felt 
disconnected from the rest of the world. The music also brought about change in media and 
marketing from sources such as MTV as well as print media in order to reach this new audience, 
and also led to the death of its biggest star. Grunge became a pillar in making the Pacific 
Northwest a cultural hub in the 80’s and 90’s. 

And as can be seen, grunge continued to be influential following the death of Kurt 
Cobain and the movement as a whole. Countless musicians that came before and after grunge 
were shaped by the genre. Many contemporary artists list grunge bands among their influences. 
It halted the growth of hip-hop, delaying its outbreak in popularity by several years, and gave 
way to multiple genres, as well as mainstream alternative rock. It can be argued that rock music 
has not truly evolved since the advent of grunge and that the music being released today is 
plagiaristic of what was released 25 years ago. 

Lastly, the grunge movement brought Kurt Cobain to the public’s attention, and today he 
is still a well known figure in American popular culture. His importance to the grunge 
phenomenon cannot be understated, and he, as well as his body of work, most notably “Smells 
Like Teen Spirit” will continue to be powerful influences on pop culture and rock music well 
into the future. 
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Abstract 
The purpose of this paper is to produce an effective model, that incorporates use of air 

transportation, to show the spread of a virus in the U.S.. The virus being modeled is the Zombie 
virus, using the S.I.R. and Diffusion models as a skeleton to show the propagation throughout the 
U.S. in a 24 hour time-frame.  The zombies that this study is modeled after are that of the 
zombies used in George A. Romero's zombie movies from the late 60s to present.  This report 
uses the population numbers reported in the 2010 census.  The model shows just how far the 
zombie virus could propagate using air transportation in domestic flights of the U.S. Some 
possibilities for further research in this area include the use of a greater data set that includes 
more national commuting patterns such as bus and train routes. 
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Introduction 
Zombies have been a major topic of folklore throughout the course of recent history, 

however, they seem to be gaining a large spotlight throughout the recent media in the last decade.  
Countless movies, TV shows, and books are centered around the topic of the living dead and 
their “inevitable conquest of the world.”  There are many varying interpretations of how the 
zombies are portrayed, infected, or the disaster they cause.  Although the types and interactions 
vary, there is one central theme permeating every scenario: the end of humanity.  There was a 
beginning to this era of thought in the United States, one groundbreaking film directed by 
George A. Romero in 1968 known as Night of the Living Dead.  There were movies about prior 
to 1968, but Romero is revered as the authority on all matters zombie related.  Zombies earlier in 
popular culture representation observed a set of rules separate from all branching zombie ideas in 
recent popular culture.  Zombies during the sixties, even to the eighties, were all classified as 
walking zombies being subhuman in all attributes, only really affecting people in hordes.  During 
recent movies like Warm Bodies, or World War Z zombies have adapted superhuman attributes 
like being endowed with incredible strength and impressive speed, while decaying at an 
unprecedented rate.  Through the evolution of the zombie myths, the process of transmission has 
remained similar centered on the exchange of bodily fluids, whether it is transmitted through 
contact with tainted blood, or by the bite of a zombie (Night of the Living Dead, 1968).  In recent 
movies there have been plots following the release of an airborne virus that targets a specific 
sequence in the DNA such as a genetic marker or just reanimating the entire deceased population 
as zombies (Dawn of the Dead, 1985).  One consistent aspect of the zombie population 
throughout time was the way that they are killed, compromising the connection of the brain to 
the body i.e. severing the brain stem or inflicting a mortal wound to the cerebral cortex.   

The myths behind zombies have inspired the idea behind this project to model the spread 
of infection using the travel patterns of people in daily society.  To create this model an eclectic 
implementation of a diffusion model and the migration of a population through air traffic 
simulation (Colizza, Barrat, Bartelemy, & Vespignani, 2006).  Through the use of this 
multidimensional model, a more realistic representation on the spread of disease will be will be 
attained by incorporating the air travel of approximately 1.73million passengers who use this 
form of transportation on an average day (Hollingsworth, Ferguson, & Anderson, 2007).  This 
model will be able to be modified to show the projected disease progression of other epidemics.  

The model depicted in this study has been modified to include both Susceptible, Infected, 
Removed (S.I.R.) and diffusion models that relate the domestic flights to the propagation of the 
disease.  In models that use this design susceptible, infected and removed are used to categorize 
the populations with respect to contraction of the disease in question.  In typical models the 
susceptible category can transition to infected or remain susceptible, the infected can transition to 
removed or remain infected, and the removed population are taken from the equation because 
they are immune, or dead (Lizon, Aleman, & Schwartz 2010).  In the presence of a mutating 
disease the removed population can return to susceptible if they had an immunity to a prior 
strain.  The diffusion model is used to demonstrate the impact an area infected with the disease 
has on another area geographically close to other infected areas.  I hypothesize that if the model 
is constructed properly that the infected and/or zombie populations will then spread to all parts of 
the US within a 24 hour time frame. 
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Description of Model 
 The model was contained to a finite area of the continental United States of America.  
Furthermore, the major focus of the outbreak were the cities in which the 49 major airports 
resided, this was list was compiled by the U.S. governments portal.  The cities included in the 
study were: Atlanta, GA; Austin, TX; Baltimore, MD; Charlotte, NC; Chicago, IL; Cincinnati, 
OH; Cleveland, OH; Columbus, OH; Dallas, TX; Denver, CO; Detroit, MI; Ft. Lauderdale, FL; 
Ft. Meyers, FL; Hartford, CT; Houston, TX; Indianapolis, IN; Kansas City, KS; Las Vegas, NV; 
Los Angeles, CA; Minneapolis, MN; Miami, FL; Memphis, TN; Nashville, TN; New Orleans, 
LA; New York, NY; Newark, NJ; Oakland, CA; Ontario, CA; Orlando, FL; Philadelphia, PA; 
Phoenix, AZ; Pittsburgh, PA; Portland, OR; Raleigh, NC; Sacramento, CA; Salt Lake City, UT; 
San Antonio, TX; San Diego, CA; San Francisco, CA; San Jose, CA; Santa Ana, CA; Seattle, 
WA; St. Louis, MO; Tampa, FL; Washington D.C..  Once the disease reaches one of these major 
cities the infected and zombie populations should increase to a point that the entire country is 
affected. 
 The first step in creating the model was to create a map that represented the area of the 
continental U.S. with respect to land mass and population density of each individual state.  This 
map will be the basis where all the formulas will be set and the data will be collected.  A copy of 
the original map with the each city geographically labeled and each state outlined will be 
included in the Appendix.  The data set will be included and color coded as the map that is 
generated by the study.  The spreadsheet used started with three initial populations PopN, PopI, 
and PopZ  in the left hand portion of the spreadsheet.  A copy of the airport data used is located in 
Appendix D.  Three additional maps were generated from the initial population information, 
using the formulas listed in table 1.1, labeled calculated populations.  Once the new data was 
acquired, the numbers were copied and pasted over the initial population data.  Because the 
calculated populations were dependent on the cells in the initial population area, new data was 
computed, simulating a change in time and population respective to each group.  In order to 
better understand the operation of the model a flowchart is included in appendix C to reference 
the steps previously explained. 
 The model will track the changes within three populations: Normal, Infected and Zombie.  
The normal population (PopN) can increase due to the national birth rate (ά), held at constant 
measured in the 2010 census.  However, PopN can decrease when a normal individual interacts 
with an infected individual.  The normal individual can avoid being affected by the virus or 
become an infected individual by the interactions with the infected bodily fluids; this represents 
the probability of the individual becoming infected by an infected individual (γI).  Encountering 
a zombie can also infect a human.  The human can survive the encounter by killing the zombie 
(DZ); or becoming infected by a bite or scratch given b the zombie (γZ).  In summary, the normal 
population can decrease from three sources: dying from natural causes, interaction with an 
infected individual, and losing an encounter with a zombie. This is summarized in the formula, 
with respect to time, titled “ΔN” in table 1.1 below.   
 The infected population can increase from three sources: an infected person comes into 
contact with a healthy individual (γI), a zombie overpowering a normal individual thereby 
infecting them (γZ), and the transportation of Infected by airplanes in the formula labeled (AirI).  
The infected population can decrease from one variable, the transformation rate of infected to 
zombies (θI).  The formulas are depicted in table 1.1 labeled respectively as “ΔI”, “DifI”, and 
“AirI” with respect to time. 
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 In this model zombies only feed on human flesh.  As a result zombies only attack PopN, 
leaving the infected population alone.  The zombie population increases by natural death of PopN  
(DN) and the transformation rate of the infected population (θI).  Zombie populations decrease by 
rate of zombie death (DZ) and the rate that permanent death in the normal population occurs 
(DP).  The formula for the zombie population will be summarized in table 1.1 labeled as “ΔZ” 
with respect to time.     
 The pivotal dispersion of the infection is displayed through airway travel.  Since the 
infection is starting in one specific part of the country, Atlanta, the spread of the infection to 
other parts of the country is shown by direct contact of those interacting in a major airport or 
traveling in a major airport.Air traffic of the infected will be accounted for by the formula 
labeled (AirI) with respect to time in table 1.1.  This formula will include factors for the amount 
of planes leaving the airports in their respective locations(Pi) divided by the total amount of 
planes in the air (PT) multiplied by the summation of the total people flying in that time period (), 
and is finally multiplied by the amount of infected in the area(PopI i). 
 The propagation of the zombie virus depends heavily on both PopI and PopZ diffusing 
across the map.  This action will propagate the disease farther than just airport cities, allowing 
the rest of the country to become exposed to the virus.  A typical diffusion model is used in the 
way that it subtracts the origin cell from the summation of the cells to the left, right, above and 
below. 
Table 1.1 
Formula name Finite difference formula 

ΔN  

ΔI  

ΔZ 

 

DifI 

 

DifZ  

AirI  

Table 1.2  
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Formula name Finite differentiation equation 

ΔN ∆𝑡 × [(𝛼 × 𝑃𝑜𝑝𝑁) − (𝛾𝐼 × 𝑃𝑜𝑝𝑁 × 𝑃𝑜𝑝𝐼) − (𝛾𝑍 × 𝑃𝑜𝑝𝑁 × 𝑃𝑜𝑝𝑍) − (𝐷𝑁 × 𝑃𝑜𝑝𝑁)]
∆𝑁 = 𝑃𝑜𝑝𝑁 +

 

ΔI ∆𝐼 = 𝐴𝑖𝑟𝐼 + 𝑃𝑜𝑝𝐼 + (∆𝑡((𝛾𝐼 × 𝑃𝑜𝑝𝑁 × 𝑃𝑜𝑝𝐼) + (𝛾𝑍 × 𝑃𝑜𝑝𝑁 × 𝑃𝑜𝑝𝑍) − (𝜃𝐼
× 𝑃𝑜𝑝𝐼))) 

ΔZ ∆𝑍 = 𝑃𝑜𝑝𝑍 + (∆𝑡((𝜃𝐼 × 𝑃𝑜𝑝𝐼) + (𝐷𝑃𝑜𝑝𝑁 × 𝑃𝑜𝑝𝑁) − (𝐷𝑃 × 𝑃𝑜𝑝𝑁) − (𝐷𝑍 × 𝑃𝑜𝑝𝑁
× 𝑃𝑜𝑝𝑧))) 

DifI  

DifZ 

 

AirI (𝐴𝑖𝑟𝐼) = 𝑃𝑜𝑝𝐼𝑖 + ∆𝑡(∑

𝐼

𝑃𝑜𝑝𝐼 ×
𝑃𝑙𝑎𝑛𝑒𝑠𝑖
𝑃𝑙𝑎𝑛𝑒𝑠𝑇

) 

 In order for the experiment to work some constants were used from data supplied from 
the 2010 census, or they were drawn from media surrounding the Romero films.  The data 
considered for these constants came mostly from observations of the films and diffusion 
constants from other papers considering a zombie outbreak.  The rates taken from the films were 
surveyed over the brief biography of each film and all actions for the duration. For scalar 
consistency when running the model all constants were converted from their original rate to an 
hourly rate.  All rates are listed in table 2 below with symbols and numerical value included. 
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Table 2 
Rate Symbol Numeric value assigned 

Change of time Δt 0.004167 

Birth rate α 0.00005479 

Rate people are infected by infected γI 0.005531 

Rate people are infected by zombies γZ 0.005531 

Death rate DN 0.00002212 

Transformation Rate θI 0.0751 

Rate zombies are killed DZ 40566*10-9 

Rate of permanent death D 4.507*10-7 

 Data from running the simulation was collected 6, 12, 18, and 24 hours after initial 
infection.  Each simulation was recorded and saved for future research in all populations.  After 
the model was evaluated for functionality 50 infected individuals were placed in Atlanta, GA to 
simulate an outbreak.  From there the apocalypse was recorded and the data is shown below. 
  
 



 

305 

Data 
 The infected population is represented in the graphs below, followed by a color scheme 
on the right. Each picture represents a 6 hour interval, totaling to 24 for the entire simulation. 
 
Conclusions/Discussion 
  
 
Shortfalls of the Study 
  
Suggestions for Further Research 
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The zombie population is represented in the graphs below, followed by a color scheme on the 
right. Each picture represents a 6 hour interval, totaling to 24 for the entire simulation. 
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Results 
 The infected population penetrated the borders of every state in the U.S. except for 
Montana, while the zombies only seemed to thrive in the cities and densely populated areas 
surrounding them.  The most affected areas were New York City, Baltimore, D.C., Pittsburgh, 
Hartford, Philadelphia, Newark, Atlanta, and Miami.  These cities had approximately 1500 
infected individuals within their borders within the 24 hour time frame allotted.  These same 
cities had over 100 zombies within their limits during the outbreak.  The model showed 
movement by plane and diffusion across the country.    
 
Conclusion 
 In the end, the zombies traveled quickly through the densely populated areas of the U.S. 
getting a population of over 100 in densely populated cities and the east coast.  Within 24 hours 
the infected population spread to nearly every state in the graph, excluding Montana.  The U.S. 
did withstand the zombie apocalypse for the 24 hour time frame thanks to Montana.  The 
hypothesis posed at the beginning of the experiment was rejected because the infection did not 
spread to the entire U.S. in the 24 hour time frame.  This study showed that within 24 hours, 
using these constants, the U.S. would indeed survive to combat the disease.   
Limitations of the study 
 This experiment took into scope the air travel between states but did not account for any 
international flights.  Without accounting for international flights the population stayed almost 
static.  This could have limited the disease spread by not accounting for the interaction of other 
cultures.  Although this study took a step in the right direction in an attempt to incorporate mass 
transit in disease modeling, it did not take into affect other modes of transportation such as trains, 
or buses limiting the actual spread of the disease locally.  Other limitations include only 
accounting for one type of zombie being available to propagate disease spread, or simple human 
error in the calculations of some of the constants. 
Possibilities for future research 
 This research could be used to study how disease spreads across the U.S. using air traffic, 
not just in the case of a zombie outbreak, but it could be used to track the infection path of the 
flu, common cold, or other serious outbreaks that plague humanity.  Another possible route of 
study would be expanding the network by incorporating the use of bus routes and trains in the 
study, or even to expand the study to a global setting.  A global setting would allow for data on 
international flights between all major countries and continents to be used to accurately portray a 
global outbreak, perhaps even a pandemic.  Other considerations may include the impact that a 
healthcare network could have on the population if the study was held over a longer period of 
time as well. 
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Appendix A 
The starting map of the US with each state separated out in order to portray their population 

density more accurately.   
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Appendix B 
Example of the how the cells in a diffusion model affect those spatially surrounding it.  

The formula takes into account the value of each cell in the red, respective to the blue cell and 
determines the probability it spreads to that cell.  Once the virus progresses past the blue into a 
red cell, the formula then calculated the probability that the virus spreads to a green cell. 
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Abstract 
 A comprehensive assessment of nitrogen dioxide (NO2) levels in the atmosphere is 
required for developing effective strategies for control methods of air quality.  The Palmes 
diffusion tube method (PDTs) is an inexpensive and accurate method of measuring NO2.  The 
Atmospheric Research Kit (ARK) was developed to utilize PDTs as an educational tool for high 
school students, in which diffusion tubes were placed at several locations in the Greater 
Pittsburgh Area for a six month period.  Data from the Palmes method was standardized against 
the EPA’s approved chemiluminescence technique.  The study recorded daily, monthly and 
annual variation in NO2; with close correlation between the two methods of analysis for all the 
sites reported.  The study also found a correlation between temperature and NO2 concentrations, 
along with local automobiles, and no correlation with snowfall.   The Palmes method 15ppb 
RMU location average for the six month period was ±1 ppb from the chemiluminescence 
monitor average which indicates that PDTs are a reliable NO2 measurement method. 
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Nitrogen Dioxide (NO2) 
Environmental Impact 

Nitrogen dioxide (NO2) is a reddish-brown gas that belongs to a family of highly reactive 
gases called nitrogen oxides (NOX).  These gases form primarily when fuel is burned at high 
temperatures, and come principally from motor vehicle exhaust and other fuel combustion 
sources.  NO2 plays a major role in the atmospheric reactions that produce ground-level ozone or 
smog (Shooter, 1993).  NO2 is also a strong oxidizing agent that reacts in the atmosphere to form 
nitric acid, a key component of acid rain/deposition.  In addition to these negative effects on our 
atmosphere, the amounts of NO2 that are being produced today can have dire consequences on 
human respiratory health and so they must be monitored to ensure safe living conditions.  

Photochemical smog is a unique type of air pollution which is caused by reactions 
between sunlight, nitrogen dioxide and hydrocarbons (HCs).  Photochemical smog forms 
through a series of chemical reactions among compounds in the atmosphere.  When nitric oxide 
(NO), a component of the exhaust from cars and power plants, enters the atmosphere, it reacts 
with oxygen to produce NO2.  The sun's UV rays can break nitrogen dioxide down.  This process 
initiates other chemical reactions that lead to the formation of low-level ozone (O3).  Ozone's 
presence at the ground level is what poses a serious health risk. 

Another problem associated with elevated levels of NO2 in the atmosphere is acid 
deposition.  Acid deposition is formed primarily from sulfur oxides (SOX) and NOX reacting with 
water in the atmosphere to form sulfuric acid and nitric acid; its two major components.  When 
the newly acidified precipitation reaches the ground it can have several negative effects on the 
local area.  Perhaps one of the better known effects is acidification, a condition in which lakes 
and streams have a low pH level due to the acid deposition, resulting in the death of a variety of 
animal and plant life that cannot survive in the poor conditions.  Soils are also affected by acid 
deposition, particularly in areas with highly siliceous bedrock (granite, gneisses, quartzite, and 
quartz sandstone) that is already partially acidic. When acid deposition occurs on acidic soils, 
important cations including potassium, calcium, magnesium, and sodium are readily leached out, 
making them unavailable to plants as nutrients.  This occurrence, termed soil depletion, reduces 
the fertility of the soil. Similarly, in areas with old, highly leached soils, acid deposition depletes 
the small amounts of cations present, and the soil soon becomes unable to support plant life. 

The elevated levels of NO2 in our atmosphere and environment has led to some major 
human health concerns.  First are the health effects associated with breathing ground level ozone 
caused by photochemical smog.  Studies have shown that O3 can cause negative pulmonary 
function responses and alterations in lung function and breathing patterns of otherwise healthy 
test subjects.  These effects are compounded when suffering from a multitude of other 
respiratory issues (i.e., asthma, chronic obstructive pulmonary disease, etc.).  Similar health 
problems exist when dealing with nitrogen dioxide by itself. For instance, studies have shown 
that bronchitis symptoms of children with asthma increase in association with annual NO2 
concentration, and that reduced lung function growth in children is linked to elevated NO2 
concentrations within communities already at current North American and European urban 
ambient air levels.  Monitoring nitrogen dioxide is vital in understanding exposure patterns and 
to establish a link between exposure and health effects (Atkins, 1986). 
Monitoring  

In order to assess the potential effect of NO2, as well as develop strategies for effective 
control of NO2 pollution, monitoring of atmospheric gas pollutants must be accurate and reliable.  
There are two methods routinely used for the monitoring of atmospheric NO2; (i) Palmes 
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diffusion tube method, (ii) chemiluminescence method.  The EPA routinely monitors using a 
fixed location chemiluminescence analyzer which requires on-site power.  Due to those strict 
requirements, extensive air quality monitoring over wide geographical areas presents serious 
difficulty. 

Palmes Diffusion Tubes 
Passive diffusion tubes are an acrylic tube, a removable cap, a fixed 

cap, and three stainless steel screens coated with TEA – triethanolamine.  
Passive diffusion tubes were originally designed to be on-person samplers 
with a method developed for industrial environments (Palmes et al., 1976; 
and Shooter, 1993).  Over time, passive samplers were created for 
measuring NO2 in indoor (Spengler et al., 1983; Hoek et al., 1984; Noij et 
al., 1986; Colbeck, 1998) and outdoor environments.  Atkins et al. (1986) 
has shown diffusion tubes used for experimental studies of numerous 
pollutants including SO2, CO, O3, and VOCs; as well as in multiple different 
countries.  Passive samplers, developed by Palmes, Gunnison, DiMattio, and Tomczyk (1976), 
provide a convenient alternative for measuring NO2 in a highly inexpensive, accurate, and simple 
manner.   

Conversion 
With use of the Palmes diffusion tubes, the concentration of nitrogen dioxide can be determined 
through the spectrometric method discussed above.  The Beer-Lambert law is relates absorption 
of light to concentration of a chemical.  The quantitative analysis uses the Beer-Lambert 
equation that follows: 

A = ε l C; 
Where A = absorbance of radiation at a particular wavelength (=log(I0/I)), ε = proportionality 
constant (molar absorption (L mol-1 cm-1)), l = thickness of substance or path-length of the light-
beam (cm),and C = concentration of absorbing species (mol L-1).  A is linearly related to
concentration for a fixed a, b and c, with l being equal to 1 cm, and ε the slope of the graph. 

To convert the units of the proportionality constant, thickness of the path-length, and 
concentration of absorbing species into the absorption, the spectrometer uses the following 
equation: 

𝐴𝑏𝑠 =  
𝐿

𝑚𝑜𝑙. 𝑐𝑚
 𝑥 𝑐𝑚 𝑥 

𝑚𝑜𝑙

𝐿

Palmes diffusion tube 

Diagram of Beer–Lambert absorption of a 
beam of light as it travels through a cuvette of 
width b. l = transmitted light, lo = incident light 
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The spectrometer then gives a reading for the absorbance of the chemical at the particular 
wavelength (Beer, 1992). 
 
ARK Research 
 This grant was sponsored by the Colcom Foundation, a local environmental foundation. 
Colcom provided the funds for the ARK kits and the installation of a chemiluminescent analyzer 
at Robert Morris. Support is given by Robert Morris University in the form of laboratory space 
and supplies.  
Preparation 

The Atmospheric Research Kits (ARK) of Palmes diffusion tubes were sent to five 
different schools in the Pittsburgh area between May and June of 2014.  Colfax Upper 
Elementary (CUE) was used as a sampling site and inter-lab comparison.  Training in the use of 
the devices for the schools were June 16 and 17, 2014.  Beginning in September, the Palmes 
diffusion tubes were placed in location at Robert Morris University, along with Colfax Upper 
Elementary, North Hills Senior High School, West Mifflin High School, South Fayette High 
School, McGuffey High School and Hopewell High School.  Robert Morris University is located 
in Moon Township, Colfax Upper in Springdale, Hopewell in Aliquippa, McGuffey in 
Claysville, North Hills north of Pittsburgh, South Fayette in McDonald, and West Mifflin High 
in West Mifflin (figure 1).  

 
Figure 1: Map of sampling locations 

Each individual piece of the Palmes diffusion tubes, along with the stainless steel screens 
are all placed in the sonicator.  The sonicator is used as a mechanism to loosen up particles 
adhering to surfaces, such as the stainless steel and diffusion tubes, in ultrasonic cleaning.  The 
components of the PDTs and stainless steel screens are placed in the drying oven in order to 
control for contamination and speed up the process.  All glassware was acid washed to remove 
contamination. 
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The TEA – triethanolamine – solution was prepared 
with 50% deionized water and 50% solution to coat the 
screens for 10 minutes before being placed into each PDT 
for that particular month testing period.  Once three screens 
are inserted into each of the three tubes, plus a method blank, 
the three samplers are positioned using mounting devices 
(figure 2).  They are placed vertically at a height of 1.5–4 m 
from the ground surface (Palmes, 1976).  The sample blank 
is retained with its cap intact, while the remaining tubes are 
exposed to the NO2 by removing their red cap (Aoyama and 
Yashiro, 1983).  After exposure period, which in this 
experiment was typically 4 - 5 weeks, all samplers including 
the field blanks are collected and begin the process of          
chemical analysis.        Figure 2: sampling apparatus 
Stability Tube Test 

At the beginning of September, twenty diffusion tubes were prepared with the three 
stainless steel screens coated with TEA solution.  Those tubes were sealed and kept in a 
container away from outdoor air pollutants.  Each month one stability tube was analyzed with the 
RMU and CUE diffusion tubes to test how long the prepared diffusion tubes can be used before 
contamination. 
Testing Period 

The project lasted six months from September to March.  The objectives of the 
Atmospheric Research Kit (ARK) project were to engage school students (local) to the study of 
atmospheric pollutant gases, to showcase spectroscopic analysis as an important scientific 
technique, and to test the reliability of Palmes diffusion tubes against chemiluminescence  
monitors.  In measuring nitrogen dioxide concentrations over a wide variety of locations in the 
Pittsburgh area, assessing of regional differences in emissions will help promote awareness of 
Pittsburgh’s air quality issues to the local community.   

The Colfax Upper Elementary (CUE) site was used as an inter-laboratory study.  The 
CUE site served as our quality control measure, and was analyzed in the RMU laboratory along 
with the Robert Morris University site diffusion tubes (table 1).  The five other participating 
schools (West Mifflin, Hopewell, McGuffey, North Hills, and South Fayette) were involved in 
training days on June 16 and 17, 2014.  The first training day included instruction of how to 
properly use an auto pipet and an overview of UV-Visible spectroscopy.  The second training 
day was an overview of NO2 measurements and introduction to the Palmes diffusion tube 
method.  With the training from Robert Morris University, the schools were responsible for 
keeping track of their own testing periods and analysis. 
  

 RMU CUE 

September 8/29/14 – 10/2/14 9/3/14 – 10/3/14 

October 10/2/14 – 11/4/14 10/3/14 – 11/3/14 

November 11/5/14 – 12/8/14 11/3/14 – 12/3/14 

December 12/8/14 – 1/14/15 12/3/14 – 1/6/15 

January 1/17/15 – 2/17/15 1/3/15 – 2/3/15 

February 2/10/15 – 3/10/15 2/3/15 – 3/3/15 

Table 1:RMU deployment dates compared to CUE 
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Analysis 
The ARK kit used in the experiment provides enough materials for the preparation of a single 

batch of reagents.  These chemicals are stable for six months if stored in a sealed dark container 
and refrigerated.  Storage containers should be covered with black paper or tape in order to 
preserve the light sensitive compounds. 
Standard Preparation 

Palmes diffusion tube NO2 concentrations are determined using a set of sodium nitrite 
(NaNO2) calibration standards (see sheet 'Standard Preparation: Steps 1-3').  It is very important 
that the solutions are made up carefully, and accurately as the standards are used in the 
concentration calculation.  The following steps were taken to prepare the standards: 

STEP 1: A solution of 800 ppm NaNO2  is first prepared by adding 1.200 g of NaNO2 to 
1 L of DI water in a volumetric flask.  The flask should be capped and mixed thoroughly (50 
inversions). 

STEP 2: A working standard of 40 ppm NaNO2 is prepared by adding 5 mL of the 800 
ppm solution to 100 mL of DI water in a volumetric flask.  The flask should be capped and 
mixed thoroughly (50 inversions). 

STEP 3: Calibration standards of 0, 0.5, 1, 2, and 4 ppm NO2
- are made by adding 0, 1.25,

2.5, 5, and 10 mL of the 40 ppm solution to five 100 mL volumetric flasks.  The flasks should be 
capped and mixed thoroughly (50 inversions). 

Standards were to always be capped and never have a pipet or stirring rod placed in them. 
When using standards a sub sample was always removed for use to control external 
contamination.  All of the above solutions were stored at 4 °C in appropriate containers and 
properly labeled with their makers name, contents, date of production and expiration date. 

Figure 3: Standard Preparation 
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Reagent Preparation 
There are four reagents required. Reagents I and II are stable for six months if stored in a 

sealed dark container and refrigerated, while reagents III and IV have two week shelf lives.  
4.2mL of reagent III is added to each PDT for spectroscopic analysis. 

REAGENT I: A 2 % solution of sulfanilamide is prepared by adding 20 g of 
sulfanilamide into 500 mL beaker, 100 mL DI water is added. 50 mL of 85 % ortho-phosphoric 
acid is slowly added.  The solution is made up to 1 L with DI water and stored in an amber glass 
or dark colored bottle. 
(Note: Phosphoric acid is not included in the ARK kit.) 
 REAGENT II: 0.14 g of N-1-Napthyl-Ethylene-Diamine (NEDD) is added to a 100 mL 
volumetric flask.  The solution is made up to 100 mL with DI water. Store in an amber glass or 
dark colored bottle. 
(Note: NEDD is not very soluble. Add approximately 50 mL DI water and shake vigorously to 
dissolve before making up to 100 mL.) 
 REAGENT III: In a 250 mL beaker mix 100 mL DI water, 100 mL of reagent I, and 10 
mL of reagent  II. Swirl to mix.   
 REAGENT IV: In a 250 mL beaker mix 100 mL of reagent I and 10 mL of reagent II. 
Swirl to mix.   
(Note: If reagents III and IV show any signs of a pink coloration they are contaminated and 
should be discarded and remade.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Reagent Preparation 
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Chemistry of Reaction 
NO2 reacts with TEA to produce nitrosodiethanolamine (NDELA): 
 

 
Figure 5: Reaction of TEA with NO2 

 
The nitrosoamine is then hydrolyzed in presence of H3PO4 to form nitrite: 

(CH2CH2OH)2N.NO + H2O → (CH2CH2OH)2NH +HNO2 
 
 
 
Nitrite reacts with sulfanilamide: 

 
Figure 6: Chemistry of nitrite reacting with sulfanilamide 

 
Diazonium salt couples with NEDD to form purple azo dye (chromophore): 

 
 

Figure 7: Chemistry of NEDD reacting with diazonium salt 
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Calculation 
The equivalence between absorbed NO2 and nitrite ion is known as the Saltzman factor. 

Calibration exercises have confirmed that the factor is effectively 1.0.  The rate of absorption is 
determined by the rate of diffusion of the gas along the tube. Fick’s law states that the rate of 
diffusion of a gas is proportional to the concentration gradient: 

F = -D     dC  mol cm-2 s-1;
dz 

Where F is the flux of gas, D is the diffusion coefficient (cm2
 s-1), C is the gas

concentration (mol cm-3) and z is the length of diffusion (cm).
The quantity of gas Q (mols) transferred in t seconds for a cylinder radius r is: 

Q = F(πr2)t

Thus Q = -D(C – C0) πr2t    mol (C0 = 0 with TEA) 
z 

If r = 0.55 cm, D = 0.154 cm2 s-1, z = 7.1 cm then Q = -0.021Ct.  In 1 hr the tube absorbs
74C mol NO2, or the NO2 in 74 cm3 of air (Boleij, 1986).

Spreadsheet Calculations 
The calculations and conversions of the absorption from the spectrometer to the 

concentration of nitrogen dioxide in ppb are determined through the use of a spreadsheet.  The 
spreadsheet (see below) uses the calculated hours of the tubes outside for that month, the volume 
of the air, the slope of the linear regression from the monthly standards, and the absorption rate 
at 540nm. 

Calculated 
Hours Out Abs. 

Corrected 
Absorbance 

NO2
- on 

TEA 
NO2 in 
Air 

NO2 in 
Air 

NO2 in 
Air 

(1 dec. pl.)  (ppm) 
(mg m-

3)  (ppm) (ppb) 

672.0 0.137 0.137 0.274 0.0231 0.0120 12.0 
Table 2: Example PDT calculation 

The calculations are as follows: 
Corrected Absorbance: Absorption  - Absorption of Blank; 
 NO2 on TEA: Corrected Absorption/Slope from Standards; 
NO2 in air (mg/m3): (NO2 on TEA*0.0042*1000000)/(Volume of air*hours outside);
NO2 in air (ppm): NO2 in air (mg/m3)*Avog. constant/molar mass of NO2; and

 NO2 in air (ppb): NO2 in air (ppm)*1000. 

Results 
Location 
Robert Morris University 
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Time of the Year/Month 

 
Figure 8: NO2 measured at RMU by Palmes Diffusion Tube method 

Figure 8 shows the results of each month’s tubes from September 2014 through February 2015. 
 
Weather 

Temperature 

 
Figure 9: RMU NO2 concentrations vs average monthly temperature 

Figure 9 compares the calculated Moon Township, PA, monthly average temperature with the 
Robert Morris University site monthly average nitrogen dioxide concentration. 
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Snowfall 

 
Figure 10: RMU NO2 concentrations vs monthly average snowfall 

 
Figure 10 displays the relationship between the monthly average snowfalls in Moon Township, 
PA, and the calculated nitrogen dioxide concentration average at the Robert Morris University 
site. 
 
Stability Tube

 
Figure 11: RMU NO2 average concentrations vs RMU concentration of stability tube 

 
Figure 11 shows the stability of the Palmes diffusion tubes after preparation over a certain period 
of time. 
 
 
 
 
 

0

5

10

15

20

25

30

Sept 2014 Oct 2014 Nov 2014 Dec 2014 Jan 2015 Feb 2015

Month 

RMU Average
(ppb)

Average
Snowfall (inches)

0

5

10

15

20

25

30

Sept 2014 Oct 2014 Nov 2014 Dec 2014 Jan 2015 Feb 2015

C
on

ce
nt

ra
tio

n 
(p

pb
) 

Month 

RMU Average

Stability of
sealed tube



328 

West Mifflin High School 
Month West 

Mifflin 
Average 

Standard 
Deviation 

September 5.8 ±1 

October 5.4 ±2 

November 11.6 N/A 

December 23.2 ±25 

January 19.9 ±8 

February 7.7 ±1 

McGuffey High School 
Month McGuffey 

Average 
S.D. 

September 16.7 ±5 

December 13.6 ±2 

January 10.7 ±2 

South Fayette High School 
Month South 

Fayette 
Average 

S.D. 

January 4.8 ±1 

February 11.6 ±1 

Hopewell High School 
Month Hopewell 

Average 
S.D. 

September 14.6 ±9 

Colfax Upper Elementary 
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Figure 12: RMU NO2 average concentration vs CUE inter-lab NO2 average concentration 

Figure 12 compares the calculated Colfax Upper Elementary site monthly average concentration 
with that of the calculated monthly average concentration at the Robert Morris University site. 

Chemilumensces Monitor 

Figure 13: RMU NO2 PDT average concentration vs RMU Chemiluminescence concentration 

Figure 13 shows the comparison between the chemiluminescence fixed monitor at RMU versus 
the use of the Palmes diffusion tubes at RMU. 

Conclusion 
The data for the average of the Robert Morris University tubes show a significant leap 

from September 2014 to October 2014 with an 11ppb difference.  The difference can be 
attributed to the beginning of construction around the location of the tube’s testing site.  As 
stated before, the majority of sources of nitrogen dioxide are man-made sources such as cars, 
trucks, heavy machinery, and coal-burning industries (Shooter, 1993).  From October 2014 to 
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January 2015 each RMU tube is relatively close with the averages between 14ppb and 19.33ppb.  
The average then spiked up to 25.33ppb in February 2015, which compares to the fixed monitor 
concentration of 10ppb in February.  The difference could be due to errors in the standards or 
reagents and their shelf life, or result from a change in the machinery used for construction. 

As the precipitation rate does not affect the atmospheric concentration of nitrogen 
dioxide, the temperature of the surrounding site correlates.  When the monthly temperature in 
Moon Township was higher, the nitrogen dioxide concentration was lower, showing a negative 
correlation.  However, in the comparison of average snowfall in Moon Township and the average 
nitrogen dioxide concentration on the Robert Morris University campus, no correlation was 
found. 

Chemical stability is the tendency to resist change due to internal reaction or action of 
outside factors, such as air and light.  The stability tube concentration remained 0 ppb from 
September through January.  As the concentration only rose to 1 ppb in February, overtime the 
concentration from the tested tubes could be affected if the prepared tubes are not placed out in 
reasonable time.   The time frame of stability of TEA solution in a Palmes diffusion tube method 
atmospheric pollution test is roughly five months. 

The average nitrogen dioxide concentration of West Mifflin over the six month time span 
was 12.27 ppb.  McGuffey’s average concentration was calculated to be 13.67, with Hopewell’s 
average being 14.6, and South Fayette slightly lower at 8.2 ppb.  The inter-laboratory site with 
Colfax Upper Elementary site averaged to 15 ppb.  With the fixed monitor average of Pittsburgh 
being 14 ppb, the averages of the participating schools show no significance in location around 
the Greater Pittsburgh area with NO2 concentration.  Pittsburgh’s average at 14 ppb is higher 
than the national average of 9 ppb, but significantly lower than the EPA national regulation for 
nitrogen dioxide at 53 ppb (EPA). 

Experimental studies by Glasius et al. (1999), Bush et al. (2001), and Hansen et al. (2001) 
have shown that over estimation by a passive sampler for NO2 above 15 ppb was less than 10 
percent.  Shown by Kirby et al. (2001), the accuracy of the passive sampler even for worst 
possible conditions is within the accuracy limit recommended by the European Union for 
analytical monitoring of ±25 percent. 

The chemiluminescence fixed monitor at RMU calculated to have an average concentration 
of 16 ppb compared to the RMU PDT average of 15 ppb.  With a difference of only 2 ppb and 
standard deviations of the participating schools ranging from ±1 to ±25, the Palmes diffusion 
tubes are a reliable method for testing atmospheric gas pollutants, specifically nitrogen dioxide, 
in place of the chemiluminescence monitor. 

Future Research 
With the temperature having a strong negative correlation on the nitrogen dioxide 

concentration, a comparison of humidity and pollution concentration could be related.  Also, two 
different tests could have been completed at the Robert Morris University site to compare the 
effect of the heavy machinery from construction of a new building.  Since construction began 
next to the testing site in October-November, a sub-site could have been placed across campus. 

The overall involvement of the schools that were in the partnerships was not as 
dependable as needed for the study.  With all schools, except for RMU and CUE, being 
responsible for their own analysis, the study relied on their consistency.  McGuffey only had 
three reliable months, South Fayette only had two, Hopewell had one reliable month, and no data 
was sent from North Hills.  At South Fayette, Hopewell and McGuffey, students involved either 
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lacked desire to constantly continue the study for a full six month time span, or were not 
supervised and had error in the testing/analysis period.   Not receiving data from North Hills, and 
missing data from McGuffey, South Fayette, and Hopewell could have a significant effect on the 
monthly and overall averages for each location.  In future research, participation should be 
monitored more closely over the span of the study to ensure accurate and complete data. 
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Abstract 
Well-known organizations, such as the Environmental Protection Agency, Center for 

Green Schools, and U.S. Green Building Council, have been calling for an implementation of 
sustainability education in United States schools since 1994. Having heard this call and 
understanding that technology has promoted the spread and successfulness of the “green” age, 
this thesis is intended to introduce a mobile application that can be used by United States schools 
in order to teach fifth through twelfth grade students about sustainability. In this report, the 
mobile application’s programming process and design are described in detail, and explanations 
are given as to why certain qualities were incorporated into the final product. Ideas for future 
work concerning the advancement of this project are also laid out. The ultimate goal is to release 
this application to be used in schools as an educational tool once it is polished and finalized. 
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Hypothesis 
Technology has advanced to such a degree in recent years that most people have constant 

access to the Internet and, therefore, a lot of information. Why not use this trend to an 
educational advantage? The use of a mobile application by middle and high school students in 
the classroom is believed to be able to enhance their learning about sustainable materials and 
environmental awareness. Because of its interactive nature and constant accessibility, its use may 
be more effective in making middle and high school students more environmentally conscious 
compared to traditional forms of teaching and learning (ex: lectures). This assumption does not 
go unsupported. Although there are many cautions against using technology as a teaching 
supplement, there is also a lot of support for using such techniques. The warnings mentioned in 
research can be used to the advantage of teachers and developers to try to avoid such problems 
that have come up in the past when using technology in the classroom. The fact that this 
application can be used outside the classroom is just the beginning to a solution. The hope to 
make it more interactive-almost like a game-is what will help students to learn without realizing 
that they are learning. 
 
Literature Review 
Overview 

A growing concern in the United States is environmental awareness and friendliness. 
More and more companies are incorporating “green” initiatives into their businesses and 
sustainability is becoming a key focus for families and businesses. One potential way to enhance 
sustainability and, therefore, environmental awareness, is to incorporate relevant classes into 
school curricula. Furthermore, with the increase of technology use in everyday life, a mobile 
application may be created to allow easier access to and more interactive learning of 
sustainability information. Sustainability endeavors and education, successful incorporation of 
technology into education, concerns of incorporating technology into education, the most 
effective ways to combat those concerns, and examples of successful sustainability applications 
are the themes reviewed here. 
Sustainability Endeavors 

“Green” initiatives have taken to the forefront of American concerns over the course of 
the past several years. Recycling can be dated back before 1775, but the word was not coined 
until the 1920s by workers in the petroleum industry. Even then, however, recycling was not 
something people did because they were concerned for the environment (Zimring, 2005). Now, 
entire cities are taking on the challenge of making the world a better place (Birch & Watchter, 
2008). Not only are cities “going green”, but also individuals using modern technology are 
helping to improve sustainability whether they know it or not. The information age is a large 
proponent to the “green” age (Mol, 2008).  
Sustainability Education 

The Environmental Protection Agency’s (EPA) called for an increase of sustainability 
education in United States Schools (Environmental Protection Agency, 1994). The EPA started 
to make recommendations back in 1994 on how institutions can teach sustainability in schools. 
Today, the Center for Green Schools and the U.S. Green Building Council are building their own 
recommendations on how sustainability can be taught in schools. It is their hope that, by 2040, 
every school in the United States will require each student to graduate with an understanding of 
sustainability (Long, 2014). Amaya Alvarez and Judy Rodgers (2006), in their article “Going 
‘Out There’: Learning About Sustainability in Place,” make it a point to discuss the fact that 
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sustainability can be taught and understood in multiple ways. For instance, Jeffrey Smith, 
Christine Rechenberg, Larry Cruey, Sue Magness, and Peggy Sandman (1997) performed a 
study which determined that private school students in grades five and six had the most positive 
changes compared to students in grades three and four in the observed categories of attitudes, 
behaviors, and thoughts on being environmentally friendly after undergoing a brief course 
covering such topics. The students who underwent the classroom presentation portion of the 
course ended with a greater knowledge about recycling compared to the group that went on a 
field trip to a landfill to learn about the same matters. The latter group ended with better 
recycling behaviors compared to the first group (Smith et al., 1997). With the goal of the thesis 
in mind, it would be best to target the final application toward fifth and sixth graders (at the 
lower end of the grade spectrum) with a focus on interactive learning by having them perform 
certain activities for positive reinforcement. On the other hand, the United Nations Educational, 
Scientific and Cultural Organization believes that the earlier students are exposed to 
sustainability education, the earlier and more effectively they will be instilled with 
environmentally friendly habits and opinions (Samuelsson & Kaga (Eds.), 2008). This might be 
worth considering in the future. 
Successfully Incorporating Technology into Education 

Positive results regarding the use of technology to enhance educational goals have been 
reported. Drew Harnish, Chen Ling, and Randa Shehab (2012) performed a study that confirmed 
technology’s usefulness in education. After taking a test, students’ scores were tallied and those 
who used technology with the professor’s guidance got an overall score that was 16% better than 
the control group who did not use such support (Harnish et al., 2012). It was also found that 
students appreciated the level of access they had to course material, their ability to take a device 
anywhere because of the convenient size, and being able to organize everything in one place and 
work almost anywhere, even outside of class (Lunau, 2012; Nortcliffe & Middleton, 2013). Even 
just the experience of being allowed to use mobile phones in the classroom seems to result in 
positive outcomes according to students and teachers (Monguillot Hernando et al., 2014; Thiele 
et al, 2014). Other advantages perceived by students included: better and faster interaction with 
teachers, easier collaboration among students, easier completion of assignments, more efficiency 
and success with work, easier learning of class material, and more motivation in class. “The 
advantages gained by using educational technologies outweigh the disadvantages” (Thiele et al., 
2014). The best way to ensure that the benefits outweigh the drawbacks is to simply use 
technology to support what is being taught in the classroom rather than use it as a complete 
substitute (McMahon & Walker, 2014; Pegrum et al., 2013).  
Concerns of Incorporating Technology into Education 

Although there is plenty of support for the use of technology in the classroom, there are 
also some concerns. (Note that although this section discusses the use of almost any kind of 
technology in the classroom, similar trends can be found just with the use of mobile phones and 
applications in the classroom, even when guided by a teacher.) One of the common concerns 
involved students distracting other students-and even themselves-with the use of technology in 
class (The Teaching Center, 2014; Fang, 2009; Chen, 2013). Now, most studies that found this 
were not targeting students whose teachers utilized technology as part of the curriculum, but 
rather who, for example, simply allowed students the use of computers to take notes (The 
Teaching Center, 2014; Fang, 2009; Chen, 2013). Nevertheless, this can still become a problem 
if teachers were to incorporate technology to aid with instruction. For instance, students can still 
get distracted on their own device by switching out of the application being used in class to 
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browse the Internet and social media sites. Another concern is the lack of know-how possessed 
by the teachers attempting to effectively incorporate technology into education (McMahon & 
Walker, 2014; Chen, 2013; Pegrum et al., 2013). There are also concerns about students’ 
dependence on and their lack of imagination as a result of technology. Dependence is a concern 
because of technology’s unreliability (Bowers, 2000).  

Even if technology were to be incorporated into education, what about the students in 
areas with less money to spend on such investments? Some students may end up being at a 
greater disadvantage just because of the area in which they live. For example, in 2013, one 
school district of 650,000 students in Los Angeles, California intended to spend about $1 billion 
on a 1-to-1 iPad initiative in which one iPad would be bought and used by each student in the 
district. Although it would not be kept by each student, and they would be able to be reused each 
year, this is still a large sum of money to spend and became a big concern for families with 
children going to school in the district (Herald, 2013). Students (not whole districts) from lower-
income households, however, would not be a problem, as a 2010 Pew study showed that students 
from lower-income households are more likely to go online via smartphones than students living 
in higher-income households (Lunau, 2012). One final concern is the negative effect on GPA. 
One study performed on University of Central Florida students revealed that students who used 
their phones (or other small mobile devices) for academic reasons actually had a less positive 
resulting GPA than students who did not. One issue with this study, however, is that it did not 
specify how the students were using their phones academically. For instance, it was not specified 
if their teachers were using technology such as mobile applications to aid their instruction (Chen, 
2013). Therefore, the results may not be valid to consider for this thesis, but it is still important 
to at least mention as further research may be needed in this area. 
Ways to Combat the Concerns of Incorporating Technology into Education 

One way to make sure that technology is used effectively in a classroom is only using it 
as a supplement to the material taught rather than having the students teach themselves using 
technology or having the teacher completely depending on it (McMahon & Walker, 2014). 
Another way is teaching the teachers effective ways to incorporate the technology into their 
lesson plans (McMahon & Walker 2014; Pegrum, 2013). Additional suggestions on effective 
teaching with technology include using them as interaction assistants where students can send 
questions or comments to the teacher and having a designated “technology-free” zone in class so 
as not to distract students who prefer to use the pen-and-paper method to take notes (The 
Teaching Center, 2014; Fang, 2009; Chen, 2013; Lunau, 2012). However, before any of these 
initiatives are put into place, Bowers (2000) warns that everyone should be educated on the 
potential risks that come with using technology to the point of dependency. Of course, this way, 
then, users might make it a point to avoid dependency and gear technological use towards 
supplication of learning instead. 
Examples of Successful Sustainability Applications 

Some examples of sustainability applications include: Children of the Element, Recycle 
Hero, Sustainaville, Enercities, Sustainable U, and Emrals (Global Footprint Network, 2012; 
Tablets for Schools, n.d.; Sakai, 2014; DWN TWN BRKLYN, 2014). A couple main themes 
throughout these applications include: story lines, cause-and-effect relationships, and gaming 
aspects with various rewards. Children of the Element uses a story line-style game in order to 
make it more enjoyable for children (Global Footprint Network, 2012). Sustainable U uses the 
player’s surroundings as a basis for their desire to learn and make environmentally friendly 
decisions (Sakai, 2014). Similar cause-and-effect simulations are the basis for kid-friendly games 
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such as Sustainaville and Enercities (Tablets for Schools, n.d.). Finally, one major undertaking is 
the use of digital currency in the Emrals application. According to the CEO of Emrals, the 
company is trying to advance the game in a way that allows the Emrals to benefit charities and 
volunteers (DWN TWN BRKLYN, 2014). 

Mobile Application 
Programming Process 

The application started as a simple project for a class. As it was determined that the quiz 
should be the focus for this thesis, that part started to build in complexity. The planning and 
programming portion took approximately 30 weeks to build the application to its current state. 
The hardware used was a Macintosh computer equipped with XCode software (Objective-C 
programming), which allowed for iOS development (accessible to iPhones, iPads, etc.). Alpha 
testing was performed using the simulation component of the XCode software to make sure all 
functions were working properly before being passed on as the final project for the 2014-2015 
school year. This testing consisted of examining each question-answer combination to confirm 
selected answers were appropriately marked correct or incorrect. It was also ensured that every 
question could be easily and entirely viewed by the user during run time. Map locations were 
also checked for visibility, calculations were re-evaluated for correctness, and all textboxes were 
realigned and/or resized as needed so that the finished application looked presentable.  
Design 

This application consists of five major functions and screens: 
a welcome/home screen, a materials list and material details screen, 
a green locator or map, a Footprint Points counter, and a quiz. Each 
of these plays a significant role in the bigger picture of the 
Sustainability application, as explained in the next few sections. 

Welcome/Home Screen 
The application framework includes various screens. The 

introductory screen seen in Figure 1 explains the application and its 
various parts. A bar at the bottom of this screen takes the user to a 
list of everyday recyclable materials, a map, a point counter, and a 
quiz. These screens do not have to be traversed in any order, but, 
rather, can be accessed at any time from any screen with this same 
bar at the bottom. 

Materials List and List Details 
The information to compile the list of everyday recyclable 

materials is referenced from CES Edupack, a Granta Design product 
used by all engineering majors at Robert Morris University to learn 
about a large number of materials (Granta Material Intelligence, 
2013). The list shows a picture of each material and its name as well as the category of material 
into which it can be classified (see Figure 2). All of the materials listed are recyclable materials 
and are items that most people will see in their everyday lives in some form or another. The hope 
with this section of the application is that children will, after exploring this list, be able to 
identify various recyclable materials and will be able to distinguish recyclable products from 
non-recyclable products. 

Figure 1: Welcome/Home Screen
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When an individual material is selected by the user, 
another screen appears which gives the user more details about its 
cost per unit, common uses, date of first use, and CO2 emissions, 
as shown in Figure 3. This is for the more curious user. The most 
pertinent part of this screen is the common uses section. It is 
something that most kids will be able to relate to and, again, will 
help them to determine for themselves which products they see 
around them are recyclable or not. This is anticipated to promote 
positive recycling behaviors in the sense that users will be able to 
recall which materials and products were listed in this application. 
If they are not able to recall by themselves, they will have this 
application available to them so that they can make sure they are 
making the best environmentally friendly decision possible. 

As is indicated by the 
“<Back” arrow next to the name of 
the material on this screen, the user can simply hit the top banner, 
and they will be taken back to the previous Materials List screen. 
From there, they can again choose another material to explore or an 
entirely different screen to migrate to, as was mentioned in the 
“Welcome/Home Screen” section of this paper. 
 

Green Locator 
The application’s map illustrates ten locations in the 

Pittsburgh area that are known as “green” buildings and what 
makes them so notable. As of right now, the application cannot 
display how a person can get to those buildings from his or her 
current location. Figure 4 shows the opening screen after the user 
allows for his or her location to be used by the application. The 
user’s simulated location was determined by the coordinates for 
downtown Pittsburgh: 40.4397° N, -79.9764° W, which were 
provided by a simple Google search. These coordinates were put 
into the computer as the starting location. When the application is 
completed, this will not be necessary, as it will be determined by 
GPS location services. It is only for the sake of testing that 
simulated coordinates were needed. 

Figure 2: Materials List 

Figure 3: Material Details 
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 Figure 4: Opening Green Locator Screen with  Figure 5: "David L. Lawrence Conv. 

 Current Location Pin Selected Center" Pin Selected 
 

If the user were to click on any other pins available, he or she would be able to see which 
building the selected pin represents. Figure 5 gives an example of this with the David L. 
Lawrence Convention Center, the first “green” convention center in Pittsburgh.  

As of right now, the pins represent these additional locations: the PNC Firstside Center, 
the first “green” financial institution; the Children’s Museum of 
Pittsburgh, the first “green” children’s museum; the Point Park 
University Dance Complex, the first “green” university dance 
studio; the Phipps Conservatory Welcome Center, the first 
“green” public garden welcome center; the Senator John Heinz 
History Center, the first “green” Smithsonian property; the 
WYEP Radio Station, the first “green” radio station; the Greater 
Pittsburgh Food Bank, the first “green” food bank; the Carnegie 
Mellon University Stever House, the first “green” university 
dormitory; and the Pittsburgh Glass Center, the first “green” 
public arts facility (Green Building Alliance, 2015). 
 

Footprint Points 
The point counter (see Figure 6 for the opening screen) 

shows how many “Footprint Points” a user has depending on his 
or her environmental friendliness. The greater number of points 
a user has, the more environmentally friendly he or she is. He or 
she can add or subtract points on a separate screen by clicking 
the “Add Points” button.  

Figure 6: Opening Footprint Points 
Screen 
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At the start of the user’s exploratory journey, the points 
are equal to 0. Green buttons on the left add points, and red 
buttons on the right subtract points for the activities listed in 
Figure 7. These activities include brushing teeth without running 
water the entire time, recycling various objects, and planting 
trees. For example, if a child recycles a plastic bottle, he or she 
can add four points, but if he or she throws it in the trash, the four 
points can be subtracted. This is an easy, interactive, direct way 
to show how environmentally conscious the users are and how 
they can improve. The idea of positive reinforcement (points) is 
intended to encourage users to be more environmentally friendly. 
It is taken from the association that other successful applications 
have included some form of rewards in their applications. 
Ideally, the users’ ability to see their progress in terms of high 
positive points or negative points will encourage users to keep up 
their normal activities (in the case of the former) or change 
themselves around to be more “green” (in the case of the latter). 

 
Quiz 

The quiz is the main focus of this thesis. It is a 
compilation of thirty-five questions ranging from “What do the 
three R’s mean?” to “Why are trees good for the environment?” 

(A full list of each question, its choices, answer, and explanation can be found in Appendix A.) 
The screen that the user first sees is shown in Figure 8. The user must press the only visible 
button (“Press to Show First Question”) in order to start viewing 
questions.  

When the button is selected, a question is revealed and the 
“Press to Show First Question” button changes to read “Next 
Question.” Each question is multiple-choice, and is paired with four 
possible answers. These questions are randomized so that each time 
the user pulls up the quiz, question one will not always be the same, 
for example. This is the same for the possible answers A. through 
D. This prevents students from memorizing which number question 
has which letter answer. In addition to randomizing the questions 
and their respective possible answers, the code was written to 
ensure that questions are not repeated. Before this function was 
incorporated into the application, the same question could have 
appeared three times in a row. This would be expected to get boring 
and annoying to users, so this issue had to be overcome. An 
example of the first appearing question is shown in Figure 9. 

When a selection is made, all other choices disappear except 
for the one chosen and the correct answer (if the latter is different 
from the former). The buttons for the possible selections are 
disabled. These functions prevent students from being able to 
change their answers. If they were able to do so, they could 
continuously guess, which would defeat the purpose of the quiz. At 

Figure 7: Selected "Green" Activities 
Affecting Total Footprint Points 

Figure 8: Quiz Introductory Screen 
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the bottom of the screen, the user can see if the answer is correct or incorrect. The coloring of the 
chosen answer also indicates if it is the correct choice (green text) or incorrect choice (red text). 
Examples of incorrect and correct answers can be found in Figures 10 and 11, respectively. 

 

               
 Figure 9: Question Example Figure 10: Incorrect Selection  Figure 11: Correct Selection 
  Example (Answer C. was chosen  Example (Answer D. was chosen 
  by the user.) by the user.) 
 

Regardless of if the user got the question right or wrong, he or she will be able to click on 
a button (“Click here to find out more!”) which will take him or her to another screen to give an 
explanation of why the answer 
is right or wrong or offer more 
details relevant to the answer 
(for an example, see Figure 12). 
This encourages students not 
just to guess and get lucky, 
memorize, or learn simple 
answers, but also to understand 
detailed explanations.  
 Because there are only 
so many questions, and those 
questions do not repeat, the 
user is intended to eventually 
reach the end of the bank of 
questions. When this happens, 
a message appears to the user 
telling them so, as can be seen 
in Figure 13. 

Figure 13: Explanation of Question's 
Answer 

Figure 12: End of Available 
Questions 
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Challenges and Lessons Learned 
Perhaps the most difficult challenge that was faced throughout this process was handling 

information that had to be transferred among screens. In particular, the calculations that had to be 
passed back and forth between the Footprint Points initial screen and the addition or subtraction 
points screen. This is still a problem and will, unfortunately, be passed down to the next 
programmers who decide to take this on as a project. The reason it is an issue is because when 
passing information was taught as a topic in a class taken by the original application developer, 
information was only passed from the initial screen to the second screen. Here, information is 
being passed from the second screen to the initial screen. Again, this is something that must be 
fixed before the application is passed on as a final product. Perhaps the new developers can 
determine another way to display the total points correctly. The only hope is that the total points 
are displayed on a separate screen from the activities that adjust the points up or down. 

Another major challenge faced, which proved to be quite the learning experience, was the 
need to update the map portion of the application. This application was started in the Fall 2014 
semester and was updated in the Spring 2015 semester. In the former time frame, the map was 
working very well and without any problems. Sometime between the two semesters, the XCode 
software was updated. After the update, it was required for users to allow applications to use 
their current locations (found using location services) before anything like a map could 
successfully run. Having to find out exactly what to incorporate into the code in order to avoid 
any runtime errors was the problem the original developer was having. After multiple Google 
searches and an endless number of tests, the map finally started to work again.  It was not until 
this occurrence that the true effects of software updates were made apparent to the first 
application developer. 

Other than these issues, the entire programming and application design process was very 
enjoyable to the application’s first programmer. Trying different programming techniques and 
seeing (almost) everything work as it was intended felt like a great accomplishment. 

Opportunities for Future Work 
There is a lot of work yet to be completed on this application before it can be passed on 

to schools to be implemented in an educational sense. It is intended that within the next few 
years, other interested, well-informed students will develop the application. As of right now, 
these students are intended to be software engineering students. However, any student interested 
in programming can decide to further develop this application.  

A grant is in the process of being requested so that the engineering department might 
have access to its own Macintosh computer and XCode software for application development 
and iPhone for testing. If the grant is accepted and offered to the engineering department, then 
future developers will have easier access to the necessary materials to continue working on the 
application. 

Some improvements and changes that are intended to be made are as follows: a further 
extension of the list of sustainable materials, a further extension of the list of “green” locations, a 
determination of distance from current location to aforementioned “green” locations, a further 
extension of the questions posed to students, a separation of questions based on grade level, a 
separate screen to reveal the grade from the quizzes, a further extension of the Footprint Points 
idea, an adaptation of the existing mobile application to other formats, and a provision of the 
application to local schools for Beta testing and use in classes.  
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The list of sustainable materials can be obtained from further exploration of the Granta 
Design Edupack database found on Robert Morris University computers. If the developers at the 
time feel that this list is not comprehensive enough, of course, they may use the Internet and find 
an additional, suitable, and appropriate source.  

The list of “green” locations is up to the discretion of the future developers. Ideally, this 
list will be extended to outside of the Pittsburgh area so that even further in the future, students 
across the nation will be able to use this application and realistically apply what they learn. Local 
community websites can be used to find locations of recycling facilities and other “green” 
locations in order to expand these lists.  

Questions that can be posed to students can be found online, in educational materials, and 
the like. These questions can be separated by grade level through this research and through 
observation of educational standards.  

A separate screen to reveal results of the quizzes is simply an extension of the 
application, and its appearance is up to the discretion of the future developers. It should act 
similarly to the Footprint Points screens. Another option is to have the final quiz grade appear 
when it is revealed that no more questions are available. Perhaps the grades for the quizzes can 
affect the Footprint Points in the future. 

A further extension of the Footprint Points section can include more activities worthy of 
points. It can also include a delegation of appropriate activities based on grade level and/or 
number of Footprint Points. For instance, at a certain level, students can “unlock” new “green” 
activities after they have become “proficient” in the current ones of which they are aware. It was 
also considered that the Footprint Points idea can be turned into a list concept so that more 
activities can be included on the respective screen. This will involve more “passing” of 
information between screens, but it can be done.  

The mobile application described in this report was written using XCode software 
(Objective-C programming), which is used for iPhone applications. If future developers so 
desire, they can adapt the program to work on Android phones as well. More versions in the 
form of interactive games with characters and story lines could be made in the future. These may 
prove more effective when it comes to educating children, as is proven by past research 
described in the Literature Review section of this report. 

Beta testing can be performed, as was stated earlier, at local grade schools and high 
schools. The new developers will need Institutional Review Board (IRB) approval for this 
testing. The approval process has already been started. Relevant documents can be found in 
Appendix B. These documents were written with the intent to survey college students eighteen 
years of age or older. Therefore, the new application submitted will need to be modified for 
surveying of students under the age of eighteen. This process should be started as soon as 
possible so that, if any improvements need to be made to the proposal, they can be made in a 
timely manner for an early final approval. This would then give the new developers enough time 
to enact the study to obtain results and feedback which can be used to improve the application. 
The mobile application, after IRB approval is given for the testing process, will be put on the 
Apple store for the express purpose of this testing. After being downloaded, the students who are 
a part of this testing will be asked their opinion on the application: if they enjoyed using it, what 
they liked the most, what they did not like, etc. This feedback will then be used to enhance the 
application even further. When the application is sufficiently improved, it will be released on the 
Apple store for use in schools as an educational supplement, not just to be tested.  
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In the future, students in educational programs can develop a curriculum for 
sustainability education which incorporates the use of this application. Perhaps then, more 
detailed lessons can be added on to the application as a separate section of screens, again 
depending on the grade of the user. 
 
Conclusion 
 Sustainability has become quite the hot topic over the past few years. Many prestigious 
organizations, such as the Environmental Protection Agency, Center for Green Schools, and U.S. 
Green Building Council have called for the United States education system to start implementing 
sustainability into its curriculum. With technology on the rise, and it seeming to have more of an 
advantage than disadvantage in the classroom, creating an interactive, rewarding, and 
informative mobile application to aid in this endeavor is a logical answer to these calls. Because 
children are noted to learn more the earlier that they are introduced to information, aiming this 
proposed mobile application toward the younger children would be the best way to approach 
such a challenge. Ideally, this mobile application described in this thesis will be the beginning of 
successfully incorporating sustainability education into every United States school. 
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Appendix A 
The following is the full list of questions, respective possible answers, and explanatory 

information provided to the user in the quiz portion of the mobile application. The first answer 
(a.) is the correct answer with the explanatory information provided as “i.” 

1. What percent of worldwide energy usage does the United States claim?
a. 18%

i. According to the U.S. Energy Information Administration, the United
States contributed to 18% of the total primary energy consumption in
2012. Total Energy Consumption = 529 British thermal units; U.S. Energy
Consumption = 95 British thermal units (U.S. Energy Information
Administration, 2015)

b. 57%
c. 6%
d. 21%

2. If you replace one regular light bulb with a compact fluorescent one, what is the
equivalent in cars taken off of the road?

a. 1.3 million (1,300,000)
i. Compact fluorescent light bulbs use 75% to 80% less energy than a

normal light bulb. A single light bulb replacement is equal to taking 1.3
million cars off the road. That same amount of energy can power all the
houses in Delaware and Rhode Island (Fishman, 2006).

b. 2.2 billion (2,200,000,000)
c. 56 thousand (56,000)
d. 800 thousand (800,000)

3. About how much water is conserved per household per year if you do not pre-rinse your
dishes before putting them in the dishwasher?

a. 6,000 gallons
i. If you still insist on wanting to wash dishes before putting them in the

dishwasher, use the "Rinse and Hold" option if there is one. Also be sure
to keep all dishes unobscured so that water can easily get to them and you
won't have to rewash them after once cycle (Consumer Reports, 2012).

b. 530 gallons
c. 100 gallons
d. 42,000 gallons

4. Which of the following is NOT one of the three R’s of sustainability?
a. Refine

i. Reduce: Use less things that produce waste; Reuse: Use things more than
once; Recycle: Use a special container for all your used, recyclable
materials to be taken to a local recycling facility (National Institute of
Environmental Health Sciences, n.d.).

b. Reduce
c. Reuse
d. Recycle

5. How does planting trees help the environment?
a. All of these are correct
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i. Trees not only combat the greenhouse effect, clean the air, and naturally
cool their surroundings (which reduces the need for excessive energy use),
but they also improve water quality, reduce noise, provide living places
for many animals, and decrease the amount of maintenance required for
pavement upkeep. (United States Environmental Protection Agency,
2013). 

b. Combat the greenhouse effect
c. Clean the air
d. Naturally cool their surroundings

6. What is the most energy-efficient car in the world?
a. Volkswagen XL1

i. The Volkswagen XL 1 has a fuel efficiency of about 313 miles per gallon.
Compare that to the Nissan Leaf's 106 mpg, the Chevrolet Volt's 99 mpg,
and the Toyota Prius Four's 44 mpg (Volkswagen, 2015; Consumer
Reports, 2015).

b. Chevrolet Volt
c. Toyota Prius
d. Nissan Leaf

7. What is the most environmentally friendly company in the United States?
a. Allergan

i. Allergan is a pharmaceutical company, primarily known for its product
Botox. The company is a member of the United Nations Global Compact,
which promotes a sustainable culture among its members. Allergan
reduced its energy consumption by 11%/square meter simply by installing
solar panels at its California headquarters (Newsweek, 2014).

b. International Business Machines (IBM) Corporation
c. Apple
d. Hershey

8. What is the certification a building, home, and/or neighborhood can receive for being
“green?”

a. LEED
i. In order to qualify for LEED certification, a company, home, or

neighborhood must meet certain requirements and receive a given number
of points based on the level of certification that is being requested (U.S.
Green Building Council, 2015).

b. GREEN
c. Sustainability Certification
d. Environmental Awareness Certification

9. What does LEED mean?
a. Leadership in Energy and Environmental Design

i. From the LEED website: "LEED certified buildings save money and
resources and have a positive impact on the health of occupants, while
promoting renewable, clean energy” (U.S. Green Building Council, 2015).

b. Lessening Energy and Environmental Damage
c. Little Energy Expended for Destruction
d. Lessening Each Environmental Detriment
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10. What is the most environmentally friendly country?
a. Switzerland

i. Switzerland, over the past several years, has introduced five national parks
and reduced its carbon footprint (Ross, 2014).

b. United States
c. Germany
d. China

11. How can you find your local recycling facility?
a. Look it up online

i. You must separate recycling from the trash, and it is not guaranteed that
the trash men will not just throw the recycling out if it is on the curb when
they come to pick up the trash. Driving around town could waste a lot of
gas, and emit a lot of carbon dioxide into the air, hurting the environment.
It is best to look up your local recycling facility online using
www.recyclerfinder.com (Recycler Finder, 2012)!

b. No need to-just put the recycling out with the trash
c. Drive around town
d. Throw everything in the trash. It can be separated later.

12. “Carbon footprint” is defined as: “the amount of _____________ and specifically carbon
dioxide emitted by something (as a person’s activities or product’s manufacture and
transport) during a given period.”

a. Greenhouse gases
i. Carbon dioxide makes up 82% of greenhouse gas emissions as of 2013.

As its namesake suggests, the amount of carbon dioxide you release into
the environment is known as your "carbon footprint" (Merriam-Webster,
2015; United States Environmental Protection Agency, 2015).

b. Smog
c. Carbon
d. Oxygen compounds

13. About what percent of American waste is recyclable?
a. 75%

i. 75% of American waste is recyclable-and we only actually recycle about
30% of it (Do Something, n.d.)!

b. 25%
c. 100%
d. 50%

14. If you were to recycle one aluminum can, how much energy would be saved?
a. Enough to listen to a full album on a multimedia device

i. If you were to recycle 100 aluminum cans, enough energy would be saved
to power your bedroom for two weeks (Do Something, n.d.).

b. Enough to keep my room lit for the day
c. Enough to run a train for five minutes
d. Enough to power a computer for two weeks

15. How long does it take for an aluminum can to go from a recycling facility back to a local
grocery store shelf?

a. 2 months
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i. A recycled glass container can be processed and placed back on store 
shelves in as few as 30 days (Do Something, n.d.; Conserve Energy 
Future, 2015)! 

b. 2 weeks 
c. 4 days 
d. 1 year 

16. What was the first company to use recycled material in their products (after use by their 
customers)? 

a. Patagonia 
i. Patagonia started this material reuse process in 1993. All of this 

company's products are 100% recyclable and each of their clothing pieces 
contains 54% recycled polyester (Manohar, 2011). 

b. Timberland 
c. L. L. Bean 
d. The North Face 

17. What is the most abundant material in the Earth’s crust? 
a. Aluminum 

i. This probably explains why Aluminum is the most recycled material (at 
least in the United States) (Conserve Energy Future, 2015; Granta Design, 
Limited, 2014)! 

b. Gold 
c. Silver 
d. Nickel 

18. How does the United States rate in the following categories: ecological footprint and 
gross domestic product (GDP)? 

a. High ecological footprint, High GDP 
i. The United States is rated higher than Germany, China, and Switzerland in 

both categories. The only countries to exceed the United States in both 
categories are Denmark and Luxembourg. This all means that the United 
States produces a lot of products, but also has a large carbon footprint. It 
would be difficult to achieve a high GDP but low carbon footprint (Granta 
Design, Limited, 2014). 

b. High ecological footprint, Low GDP 
c. Low ecological footprint, High GDP 
d. Low ecological footprint, Low GDP 

19. How many trees are needed to produce the Sunday newspapers each week? 
a. 500,000 trees 

i. BUT! If everyone were to recycle the Sunday newspaper one week, that 
would save 75,000 trees! If all newspapers were recycled for the year, 250 
million trees could be saved (Conserve Energy Future, 2015)! 

b. 500 trees 
c. 5 trees 
d. 5,000 trees 

20. Design for ______________ is a way that the environmental impact of a product (for its 
entire life) can be reduced significantly-or even eliminated. 

a. Environment 
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i. This method can result in lower costs and higher quality, too! There are so
many benefits to its implementation. Ultimate goals should include:
simplifying the manufacturing process, using less raw materials, reducing
scrap, increase efficiency, and eliminate toxins (Manohar, 2011).

b. Sustainability
c. Impact
d. Energy

21. Which of these is an effect of the amount of carbon dioxide being released into the air
everyday?

a. All of these are correct
i. There is less of a variety of animal and plant species (biodiversity

reduction) and less protection of the Earth from UV rays (ozone
depletion). Our water and air is being polluted, land is being torn up,
resources are being lost, landfills are being filled, and global warming is
heating the Earth significantly (Manohar, 2011).

b. Biodiversity reduction
c. Ozone depletion
d. Water pollution

22. Glass is ____ recyclable.
a. 100%

i. A glass bottle can take up to 4000 years to decompose (more if it is just
sitting in a landfill)! When glass is recycled, it must be separated by color
because the color remains even after being recycled (Conserve Energy
Future, 2015).

b. 60%
c. 55%
d. 30%

23. By about how much (degrees Fahrenheit) is the Earth’s average temperature rising per
decade?

a. 32
i. The surface temperature has been rising this way for the past 50 years. It is

twice as fast as the 50 years before that! That's pretty dangerous
(Manohar, 2011)!

b. 16
c. 1
d. 25

24. There are three categories that define Designing for Disposability. Which of the
following is not one of these categories?

a. All of these are part of Designing for Disposability
i. "Green" products are those that can, at the end of their life, be reused and

decomposed with little to no harm to the environment. "Clean" processes
result in very few byproducts and little to no toxins released into the
environment. "Eco-factories" have recycling capabilities and make use of
as few natural resources as possible (Manohar, 2001).

b. “Green” products
c. “Clean” processes
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d. “Eco-factories”
25. List the following demanufacturing issues from greatest to least waste reduction:

Remanufacturing, Reuse, and Recovery.
a. Reuse, Remanufacturing, Recovery

i. Reuse: requires the entire product; Remanufacturing: requires only scrap
pieces of a product; Recovery: requires only very specific (usually small
amounts) of materials from a product (Manohar, 2001)

b. Remanufacturing, Recovery, Reuse
c. Recovery, Reuse, Remanufacturing
d. Recovery, Remanufacturing, Reuse

26. What is NOT involved in the demanufacturing process?
a. Each of these is used

i. Demanufacturing is, essentially, the disassembly of a product so that the
parts can be reused later. The whole process involves retrieval, separation,
disassembly, sorting, storage, transportation, identification, testing,
reprocessing, and remarking (Manohar, 2001).

b. Retrieval
c. Separation
d. Testing

27. What is the difference between being “green” and being sustainable?
a. All of these answers define the difference

i. Being "green" describes items on a smaller scale and in a shorter term.
Sustainability is all-encompassing and long-lasting (Yanarella, Levine, &
Lancaster, 2009).

b. “Green”: only individual products or components are involved
c. Sustainable: an entire system is involved
d. “Green”: quicker (not as long-lasting) and cheaper

28. What is another environmentally friendly end-of-life potential (aside from being
recycled) for materials after they are used?

a. All of these are potentials
i. A material that is down-cycled is used for a lower-quality purpose. A

material that is biodegraded is composted and can be used as fertilizer for
the Earth. A material that is controllably combusted can be used to provide
energy for various means. A material can also be thrown into a landfill if it
will not have a contaminating effect on its surroundings (Manohar, 2001).

b. Being down-cycled
c. Being biodegraded
d. Being controllably combusted

29. What companies have to abide by particular “green” engineering standards?
a. All companies

i. There are international standards that all companies must follow.
International Organization for Standardization (ISO) 14001 can help any
company fulfill these standards by outlining a relatively universal
environmental management system. Most users of this outline found it
useful when attempting to meet legal requirements (Manohar, 2001;
International Organization for Standardization, n.d.).
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b. Only companies in certain countries
c. No companies
d. Only the companies that are a part of the Green Alliance

30. What reasons might make a company want to partake in “green” engineering?
a. Greater profit

i. Creating "green" products actually increase the differentiability of one
company's products from those of another, making the more varied
products more desirable to consumers. Going "green" can have a higher
cost, but is also a very complex process. Despite these costs, a "green"
company can end up getting more of a profit from being environmentally
conscious. Consumers tend to like products that have a positive impact on
the environment and can be willing to pay more for such products
(Manohar, 2001).

b. Less differentiability
c. Higher cost
d. Less complexity

31. What was the first year in the United States when more paper was recycled than thrown
away?

a. 1993
i. 1993 was the first year that the United States recorded that more paper

was recycled than thrown into landfills. If one person recycled all his or
her paper in that year, it would have equaled about 700 pounds of paper
and would have saved 465 trees (Greencyclopedia & Eco Endeavors,
2013). 

b. This has not happened yet
c. 1950
d. 2000

32. Which of these items cannot be reused?
a. All of these can be reused!

i. Old cell phones can have the zinc extracted from them, which can then be
used to help build ships. Clothes can be donated to other kids who need
them. Cloth bags can be used instead of plastic bags when going to the
grocery store. Additionally, old video game consoles have gold in them,
which can be used to make gold jewelry (Greencyclopedia & Eco
Endeavors, 2013).

b. Older cell phones
c. Clothes
d. Cloth bags

33. Which of these is the best substitute for plastic bags?
a. Cloth bags

i. Only 1% of plastic bags are recycled. When they are thrown into landfills,
they tend to blow in the wind and get caught in trees and the ocean,
negatively affecting the animals that live there. Paper bags and cardboard
boxes require trees to make them. Cloth bags can be reused multiple times
because they are very durable (Greencyclopedia & Eco Endeavors, 2013).

b. Paper bags
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c. Cardboard boxes
d. None of these-plastic bags are the best option

34. Which of the following statements is false?
a. 1.2 million people do not have enough to eat

i. 1 BILLION people do not have enough to eat. The other statements are
true. A lot of people also do not have access to clean drinking water.
Being conscious of your daily habits may not help directly affect these
people, but it will surely reduce daily waste (Greencyclopedia & Eco
Endeavors, 2013).

b. 1.6 billion people do not have access to electricity
c. 2.5 billion people do not have access to proper sanitation
d. All of these statements are false

35. Which of the following can be composted?
a. Leaves and flowers

i. There are very many more things that can be composted. Most of these
involve natural materials (such as flowers and leaves) because composted
material goes back into the soil. Although newspapers can be composted,
magazines cannot be because of the way they are printed with coatings
and chemicals. Meat, fat, and bones can attract unwanted pests. Sawdust
can be composted, but only if you know for sure that it came from
untreated wood. Otherwise, this is another chance for chemicals to
contaminate the soil (Eartheasy, 2014; Baskind, 2010).

b. Magazines
c. Meat, fat, and bones
d. Sawdust
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Appendix B 
The following information was used to fill out the online IRB approval application 

(found at https://rmuirb.com/) for IRB case number 2015011780: 
Project title: “Using Mobile Applications as a Supplement to Sustainability Education in 
Pennsylvania Middle Schools” (“and High Schools” added onto the end of the title exceeded the 
allotted character length) 

1. Co-Investigators: none
2. Research Information

2a. The study is being conducted as part of: Honors or Individual Problems Project 
2b. N/A 
2c. What is the research intended to accomplish?: Ideally, a mobile application will 

be designed and created for the use of students in grades five through twelve. This 
mobile application will teach users about the essence of sustainability, sustainable 
materials found in everyday life, and environmentally friendly actions in a gaming 
format. Additionally, the use of the application will turn the young audience into 
better citizens who are aware of how their actions affect the environment and 
encourage the students to enroll and work in STEM (science, technology, 
engineering, and mathematics) related fields. 

2d. What previous research has been done? (Please supply a brief literature review): 
see the Literature Review section of this report 

2e. Please check the types of measures to be used: Focus Groups 
2f. N/A 
2g. Please select the type of data to be collected: Qualitative 
2h. Please provide a description of your research design and procedures (may need 

more detail regarding the focus group and feedback process): The main approach 
to this thesis is to read and understand how Apple mobile application 
development works and the types of processes and conventions used by 
developers. This can be found on the Apple developer website. I will also learn 
and understand what makes mobile applications fun, appealing, and educational 
using some of the sources I found throughout the course of the Honors: Research 
Methods class. Using the Board of Education requirements regarding 
environmental science and sustainability, I will lay out a plan for what the 
application will cover in terms of educational content. Using software such as 
CES EduPack and its supplemental card game, I will find information on 
sustainable materials that I can use and incorporate into the mobile application. 
After finding this information, I will sit down with my thesis advisor, Dr. 
Priyadarshan Manohar, and create a potential storyboard for the application. I will 
then coordinate a focus group of Robert Morris University students (pending IRB 
approval) to get constructive feedback on the storyboard. After this, I will take the 
finalized storyboard and turn it into a preliminary program. Once I have tested the 
program to make sure it works properly, I will coordinate another focus group to 
ask how the program itself might be improved. I will do my best to improve the 
program further based on the critiques I receive after the second focus group 
providing there is enough time to do so. This will all culminate in my presenting 
the final product as part of my Honors Thesis independent study class (HNRS 
4912). 
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3. N/A
4. Researching in an Organization

4a. The research will be conducted at a particular organization (workplace, school, 
military base, retail outlet, etc.) If the research takes place at RMU, NO letter of 
support is needed: No letter provided since research was intended to be performed 
at RMU 

5. Financial Support
5a. Please select the type of funding being used: Unfunded (The grant, if accepted, 

may need to be mentioned in the future.) 
5b. Please select the source of financial support: None (Again, the grant source may 

need to be included here.) 
6. Participation Information

6a. Number of Participants: 25 (probably will end up being greater) 
6b. Participant Age Range: Ages 18 and Older (for Beta testing, future developers 

will want to test with students under the age of 18) 
6c. Gender: Both (Male and Female) 
6d. Vulnerable subjects (pregnant women, infants, prisoners, individuals with 

compromised mental status, or children): No (Depending on the age of children 
studied, future developers may need to check “Yes” for this.) 

7. Risk Factors
7a. Discuss the direct and indirect risks to participants and how any risks will be 

managed: N/A 
Please specify: No foreseeable risks, direct or indirect, will result from the focus 
groups. 

7b. If deception is involved, please explain: N/A 
Please specify: N/A 

7c. *Indicate the degree of physical or psychological risk you believe the research 
poses to human subjects: Minimal Risk: the probability and magnitude of harm or 
discomfort anticipated in the proposed research are not greater than those 
ordinarily encountered in daily life or during the performance of routine physical 
or psychological tests or examinations. 

8. N/A
9. CITI Program (required for all students)

9a. Have you completed the CITI (Collaborative Institutional Training Initiative) 
Program training?: Yes (Future developers will need to complete this training and 
upload proof of completion. The link to the program is provided in the online IRB 
form.) 

10. Additional IRB Approval
10a. Do you have an additional outside (other than Robert Morris University) IRB 

 approval?: No 
11. Recruitment Information

11a. Select the levels of recruitment being used: Other 
11b. Please specify: I will obtain approval from a Robert Morris University professor 

 to introduce my idea to his/her class so that I might use his/her students as my 
 focus group. (Change to target study towards middle and high school students.) 



360 

12. Consent Form, Script with IRB Contact Information and any Relevant Data (i.e., survey,
interview questions, etc.)

12a. Please include a copy of the consent form, script with IRB contact information 
 and any relevant data gathering instrument (i.e., survey, interview questions, 
 etc.). Please merge all files into one .pdf document and upload it below. (See 
 uploaded form at the end of this Appendix. It is recommended that the IRB 
 phone number be included as a point of contact in the form should those 
involved in the study have any questions.) 

13. Participant Compensation and Costs
13a. There is no compensation for this study 

14. Confidentiality and Data Security
14a. Personal identifiers, recordings, files, and any other material used in the study 

 will be held in a secured location. 
15. Conflict of Interest

15a. Do you or any individual who is associated with or responsible for the design, 
 the conduct of, or the reporting of this research have an economic or financial 
 interest in, or act as an officer or director for any outside entity whose interests 
 could reasonably appear to be affected by this research project?: No 
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Robert Morris University  Principal Investigator: Brittany Palac 
Institutional Review Board bapst11@mail.rmu.edu 
Approval Date: (610)547-2668 
Renewal Date: RMU Mailbox Number 123 
IRB Number: Advisor: Dr. Priyadarshan Manohar 

Using Mobile Applications as a Supplement to Sustainability Education in Pennsylvania Middle Schools 
and High Schools 

Focus Group Consent and Release Form 

By signing this waiver, you are agreeing to participate in the aforementioned study. The goal of 
this project is to develop a mobile application for middle school and high school students so that they may 
learn more about sustainability and environmentally friendly activities. Through this medium, these 
students might grow to be more outstanding citizens and enroll and work in STEM (science, technology, 
engineering, and mathematics) related fields.  

Throughout this study, in the form of a focus group, you will be shown layouts for a proposed 
mobile application as well as the preliminary and final versions of the application in order to provide 
constructive feedback to the Principal Investigator listed above. It is requested that you offer honest 
feedback so that the Principal Investigator can tailor the final product to its audience as best as possible. 

There are no risks or benefits that you will incur due to this focus group activity. Nor will you be 
required to pay or be compensated for your participation. No personal information will be obtained from 
you and the responses and feedback that you offer will be kept anonymous.  

Furthermore, you may opt out of this study at any time. 

Should you have any questions about the study or further feedback on what is presented to you, 
please contact the Principal Investigator whose contact information is listed above. 

I have read and understand the above statements and agree to voluntarily participate in the focus 
group. I understand that I may withdraw from the study at any time without penalty. I understand that I 
may contact the Principal Investigator should I have any questions after the completion of this study. 

Participant Name (print): ______________________________________________ 

Participant Name (sign): _______________________________________________     Date: __________ 

Person Obtaining Consent (sign): ________________________________________     Date: __________. 
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Output and their Role in Productivity  
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 A public good is considered to be non-excludable and non-rivalrous because it cannot 
exclude individuals from use and does not reduce the availability of the good to others. National 
defense is an example of a public good because if one person is defended from attack in a 
particular area, other people in the same area are also defended. Because of its non-excludable 
and non-rivalrous nature, it is difficult to charge a particular group of people to pay for defense; 
hence, the government provides and funds this defense (Cowen, 2008, par. 1).   
 Along with national defense and other public goods, the United States' (U.S.) government 
supports many services and resources. Rex Nutting's 2011 article describes ten important things 
the government has offered U.S. citizens including free and universal public education, improved 
public health through public-sanitation measures such as water treatment and agencies such as 
the Food and Drug Administration, transportation networks, and communications like the U.S. 
postal system (Nutting, 2011, par. 2-4).  
 As the government is responsible for supporting and funding many goods and services, it 
is important to note government's responsibilities and to understand how these responsibilities 
are measured and quantified. This is important to note in order to determine any efficiencies or 
inefficiencies within government. If government efficiency can be determined in a concrete 
manner, then government can most likely work toward developing a more proactive and strategic 
means of improving productivity. The productivity of government is important for several 
reasons.  
 First, Writz (2001) hints measuring productivity within the public sector may increase 
efficiency. Wirtz mentions how private companies are driven by competition while government 
lacks this competitive incentive to drive performance. With a lack of competition and 
quantitative data on government productivity, there is limited accountability. Wirtz writes with 
limited government accountability "there will be no losses, nor any bankruptcy, just increased 
taxes" (Wirtz, 2001, p. 7). If the government were to be held more accountable for output, then 
efficiency levels may increase.  
 Secondly, Wirtz believes increasing productivity may help reduce taxes. He feels 
government increase taxes to compensate for productivity. If the government is able to 
quantifiably measure productivity, then efficiency may become more important. With a 
heightened emphasis on efficiency, the U.S. government may demand less taxes. Higher 
productivity can essentially allow more "bang for the buck" in regards to the value of the tax 
dollar. This higher value may cause taxes to decrease in the future.  
 Thirdly, Wirtz emphasizes the importance of increasing productivity due to the 
population's needs. He demonstrates this importance by stating how there will be an increase in 
taxes due to higher demands from a growing student, elderly, retired, and nonworking population 
as the baby boomers reach retirement (p. 2). Furthermore, Wirtz mentions the benefits of 
measuring government productivity from the standpoint of the Federal Reserve Governor 
Edward Gramlich. Gramlich believes a quantifiable measure will help determine the long-run 
path of living standards as well as determining estimates and forecasts for tax surpluses and 
entitlement trust funds (p. 4). Overall, Wirtz believes measuring productivity may prove to be 
beneficial for the government.  
 Additionally, Mark notes the benefits by mentioning how a quantifiable measure will 
"reveal the results of all past actions to improve productivity" and "provide a scorekeeping 
technique which managers would otherwise lack" (Mark, 1972, p. 1). Mark believes a 
quantifiable measure will allow managers to forecast target objects and increase efficiency due to 
a heightened concern for managers to meet objectives based on historical trends. Additionally, 
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Mark observes a quantifiable measure will help the budgeting process by creating a forecast of 
output needs and resources, providing better information on unit costs and trends, improving 
goals with better analytical resources, and offering a benchmark to track performance and 
progress (p. 1). Mark believes a quantifiable measure will help government productivity by 
providing better analytics.  

Furthermore, the lack of a nationwide statistic on government productivity limits 
government from quantifiably determining the growth or decline in output. Hayward and Kuper 
explain how the government needs productivity growth in order to keep up with increasing costs 
and how a quantifiable measure is needed in order to determine productivity growth (Hayward & 
Kuper, 1978, p. 4).  

Finally, measuring government productivity is important because government output 
accounts for a significant portion of economic output, and therefore, it serves as a means of 
explaining economic performance. For example, the United Kingdom (UK) government is 
projected to be responsible for twenty percent of the UK's economic output (#7, Dunnell, 2007, 
p.3). Representing such a high percentage of total economic output, having a quantifiable
measure may be beneficial. Dunnell also argues a measurement is be beneficial by allowing 
voters to see how tax money is being allocated and if the money is being allocated as a valuable 
service for society (p. 3). 

As evident from the reasons addressed above, being able to measure and recognize 
government productivity and efficiency is important due to its valuable and beneficial nature. In 
general, measuring productivity and determining the influences for productivity will serve as a 
means of helping government be able to more effectively increase output for different public 
goods and services. Because of this importance, the aim of this paper is to attempt on a small 
scale 1) to recognize some of the factors that influence government productivity and 2) to 
investigate if there are any efficiencies or inefficiencies within different government sectors. In 
order to achieve this aim, the paper will set up an econometric model to explore the relationships 
on certain variables and past output indices created by the Bureau Labor of Statistics (BLS). The 
paper will progress according to the following format: I. the U.S. government's current structure 
and responsibilities, II. past research available on this topic, III. the structure and set up of the 
model, IV. the results from the study, V. the conclusion, VI. the bibliography, and VII. the 
appendix.  

The Structure and Responsibilities of the U.S. Government 
The U.S. government is separated into federal, state, and local governments. The federal 

government is primarily responsible for printing money, declaring war, establishing an army and 
navy, entering into treaties with foreign governments, regulating commerce between states and 
international trade, establishing post offices and issuing postage, and making laws necessary to 
enforce the Constitution (Fairfax County, 2014, p. 2). 

State government powers include establishing local governments, issuing licenses, 
regulating intrastate commerce, conducting elections, ratifying amendments to the U.S. 
Constitution, providing public health and safety, and establishing a State Constitution. Together, 
state and federal government are accountable for establishing courts, creating and collecting 
taxes, building highways, borrowing money, making and enforcing laws, chartering banks and 
corporations, spending money for the betterment of the general welfare of residents, and 
transportation (Fairfax County, 2014, p. 3). 
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Local government is responsible for providing services such as education, police, fire, 
human services, public works such as construction and maintenance, urban planning and zoning, 
economic development, and parks and recreation. Local government powers must be granted by 
the state (Fairfax County, 2014 ,p. 3-4). Together the three divisions of government produce 
goods and services for the U.S. As the U.S. is responsible for supporting and funding many of 
these resources, it is important to note how these resources are measured and quantified and the 
influencing factors that are involved.  

Literature Review: Quantitative Productivity Studies & Publications 
Past Efforts to Measure Productivity 

The government has attempted to quantify and measure productivity in the past. Starting 
in 1964 the General Accounting Office (GAO), Office of Management and Budget (OMB), Civil 
Service Commission, and Bureau of Labor Statistics (BLS) attempted to develop a valid 
productivity index to quantify government productivity. The data collected for the indexes 
included information on federal employees and a sample of state and local government activities, 
and this information was grouped into two dozen functional categories including transportation, 
pricing, facilities, and management. Once the data was complied, it was analyzed for 
productivity trends and patterns (Kull, 1978, p. 5-6). This project became part of the Division of 
Industry Productivity Studies and created "indexes of output per employee year, output, 
employee years, compensation per employee year, and unit labor costs" for "selected functional 
areas of government" for federal government from 1967-1994. As other areas of work were 
considered to be more important, the project was dismantled by Ronald Regan in the 1980's and 
was left as the BLS' sole responsibility (Wirtz, 2001, p. 5). Officially terminated in 1996, the 
only remaining facet of the project is the BLS' Industry Productivity Studies Program measure of 
productivity for the Postal Service (BLS, 2001, par. 1).  
Bascand 

Since the project's termination, there have been many publications and studies centered 
around finding a quantifiable measurement for government productivity. Geoff Bascand explains 
how measuring government output is difficult due to a lack of prices. In the market sector, prices 
are used to determine output. In order to maximize profits in a competitive market, producers set 
price, marginal cost, and marginal revenue equal to one another. Price signals the consumers' 
relative value for a particular good or service and the producers' value in producing an additional 
unit of output; therefore, price determines the marginal value of productivity. Additionally, 
higher productivity is usually associated with higher profits. Because price is able to signal 
productivity levels, it serves as a good tool for competitive market productivity measures.  

In the non-market sector, such as the government, there are essentially no prices, and 
because there are no prices, it is difficult to quantifiably measure production levels. Bascand 
argues a replacement measure for price must be used to signal government productivity. He 
reasons the best solution is to create a replacement value for price based on estimates for the 
costs of production for the goods and services provided by the government. With these estimates, 
Bascand believes the replacement value can be used in a similar manner as price in determining 
productivity (2010, Bascand, p. 18).  
Fisk 

Fisk notes how the government lacks a quantitative productivity index at the state and 
local level to due measuring difficulty, and he suggests a measurement can be created in the 
long-run using a "building block approach" (Fisk, 1984, p. 46). Fisk proposes to create such a 
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measurement by developing service indices and combining individual indices and groups of 
indices by function similar to the methods implemented under the Division of Industry 
Productivity Studies' productivity project (p. 47). Although Fisk's findings reflect past efforts, the 
results lack details on how to realistically implement such a plan.  
Atkinson Review 
 The Atkinson Review aims to improve methods for measuring government output, 
productivity, and price indices related to the National Accounts. National Accounts are "records 
that show the social and economic activity of a country" (National Account, 2015, par. 1). The 
review recommends output to be measured directly rather than being considered equal to input. 
This method does not hold true for measuring productivity in the non-market sector because 1) 
measured productivity growth, calculated as the ratio of outputs to inputs, is always zero, 2) 
increases in real input expenditures will be mirrored as increases in output expenditures, and 3) 
technological improvements that reduce production costs will cause both inputs and outputs to 
fall; however, reduced production costs may not actually cause production to drop (Patterson, 
2009, p. 39). For instance, if a company were to lay off workers to reduce production costs, 
productivity may drop due to an inefficient amount of labor.  
 With these problems, the Atkinson Review believes output should be measured 
independently from  inputs. The recommendations suggest government non-market output 
should be measured in a manner similarly adopted by the national accounts (as output being 
measured directly) and that government output measures should be adjusted for quality by taking 
into account the inputs' contributions to a particular output (p. 40). With these suggestions, the 
Atkinson review does offer some advice on how to measure government productivity, but it fails 
to address the details for these methods such as how to factor in quality adjustments for output 
estimates.  
Ab Iorweth 
 Another attempt to measure government productivity is offered by Ab Iorweth. Iorweth 
argues government should use output as the sole means of measurement by weighting each 
output and calculating the output's unit cost based off the weights (Iorweth, 2013, p. 96).  
Phillip Lee  
 Phillip Lee complied a comprehensive conclusion of the "'best' method for measuring 
non-market output" based off of international publications including the Atkinson Review and 
the Organization for Economic Co-operation and Development (OECD) Handbook ((Lee, 2008, 
p. 6). First, Lee's findings show measuring output on a detailed level is important to create 
accurate productivity measurements. For example, Lee explains in healthcare, the "best unit of 
output quantity" include all the parts of treatment provided to a person with a specific diagnosis 
while in education, the best measurement would be the number of pupil-hours in pre-primary, 
primary, and secondary education and the number of full-time equivalent tertiary students (p. 6). 
Similar to the Atkinson Review, Lee notes how output distinctions can be problematic as 
differentiating quantity may skew data due to an emphasis on quality. Secondly, Lee notes that 
weights should be given to each output quantity based on the total production cost involved with 
the good or service. Finally, Lee acknowledges there is not currently consensus on how to 
incorporate differences in the output's quality nor is there agreement on the importance quality 
plays in output (p. 6). While Lee's study is comprehensive, it still leaves much ambiguity in 
regards to determining how to measure non-market output productivity.  
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Difficulties associated with Quantitative Productivity Measurements 
With the termination of the Division of Industry Productivity Studies project, the 

government lacks a means of quantifiably measuring government productivity. This lack of 
measurement for government productivity has extensive repercussions. The U.S. government is 
one of the largest working institutions devoid of a productivity measure. This lack of measuring 
device for government productivity causes analysts and policymakers to be unaccountable for 
productivity gains or losses in government workers. As government workers represent one out of 
every six employees, this lack of accountability can be problematic by under or overestimating 
production (Mark, 1972, p. 1).  

Many have offered suggestions and recommendations regarding how to create such a 
measurement because many have realized how crucial a quantitative measure is for government 
productivity analysis. Although many suggestions are offered, the suggestions fail  to concretely 
measure and implement a plan due to several difficulties. Bascand notes difficulties including the 
challenges of determining what to cover in regards to inputs and outputs, measuring quality 
change in government services, and establishing relative value of government services (Bascand, 
2010, p. 18). Iorweth discusses how creating a quantitative measure is difficult due to the 
challenge of identifying the important and valuable facets of government services. Iorweth 
reasons only valuable elements, such as social security, tax collection, customs, prison service, 
etc, should be measured for productivity analysis  (Iorweth, 2013, p. 98-99). Fisk mentions how 
creating such a measurement can be problematic because of problems associate with defining 
and measuring service outputs, operational activities, and organization outputs. Creating a 
measurement is daunting because of the magnitude of services that only have a limited amount 
of supporting data. Additionally, Fisk mentions how most government services also have 
privately owned counterparts which can cause confusion and problems in output measures (Fisk, 
1984, p. 48). Overall, there are many barriers and difficulties associated with creating such a vast 
and complex measurement. Because of the difficulties of creating such a measurement, it may be 
important to first look at the influencing factors in government productivity as a first step to 
creating such a measurement.  

Structure and Style of the Econometric Model 
The variables 

In order to achieve the aim of 1) recognizing some of the factors that influence 
government productivity and 2) investigating if there are any efficiencies or inefficiencies within 
different government sectors, several models will be used within this paper. These differing 
models are all based loosely on the following general model. An explanation of the variables 
within the model is listed below in Table 1 (Please see the appendix for specifications).  

OUT= βο + POPβ1 + NUMLβ2 - INFLβ3 + EMPβ4 + NUMVHβ5
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Table 1:Variable Definitions and Specifications  

 
 
 Before proceeding with the model, a further explanation for each of these variables will 
be provided. First, I will start with the dependent variables. As previously mentioned, BLS 
created "indexes of output per employee year, output, employee years, compensation per 
employee year, and unit labor costs" for "selected functional areas of government" from 1967-
1994 (Wirtz, 2001, p. 5). Holding all independent variables constant, the model will use the BLS 
measured output indices for 1) total Federal Government, 2) total transportation and traffic 
management, and 3) total education and training as an attempt to discover if there are any 
efficiencies or inefficiencies within different sectors of the Federal government. Additionally, 
these dependent variables will be used as a means for determining the robustness of the model.  
 Next, an explanation of the independent variables will be provided. To begin with, POP 
is the average annual percentage change in national population as measured by the U.S. Census 
Bureau's historical national population estimates per year. As the population grows, the number 
of government services and goods produced should increase proportionally; thus, if there is 
population growth, there should be an increase in government output, and consequently, an 
increase in Y. This variable is included in the model because government output is essentially a 
function of supply and demand. If society needs more goods and services, the government will 
need to react accordingly and supply these goods and services; consequently, if the population 
increases, then government output should also increase.  
 Secondly, the independent variable NUML represents the number of laws passed by 
Congress per year. NUML may or may not lead to an increase in government productivity; 
hence, this is a variable of interest. It is important to note how "each Congress starts a few days 
into January and finishes a few days into January two calendar years later" (Gov Track, 2014, 
par. 5). Because of this lag in time, the estimates for the number of laws enacted per year may be 
biased causing a degree on error within the model.  
 In regards to the signage for NUML, according to Daniel Newhauser, the 113th Congress 
has been labeled as being the second "least productive" Congress in history by enacting only two 
hundred and ninety-seven new laws (Newhauser, 2014, par. 1-3). Although Congress has 
recently enacted fewer laws, does this mean Congress is being less productive? Do more laws 
lead to more productivity within the government? With these pressing questions, the sign on this 
variable is ambiguous. This variable is included in the model to address the pressing questions 
mentioned above and to determine if Congress' laws do impact government output.  

Variable Definition
Dependent

Y Output index for labor productivity showing the changes in the ratio of output to hours of labor input measured by BLS 
for total Federal Government, fiscal years 1967-1994

Y.T Output index for labor productivity showing the changes in the ratio of output to hours of labor input measured by BLS 
for the Federal Government's transportation and traffic management, fiscal years 1967-1994

Y.E Output index for labor productivity showing the changes in the ratio of output to hours of labor input measured by BLS 
for the Federal Government's education and training, fiscal years 1967-1994

Independent

POP The average annual percentage change in national population as measured by the U.S. Census Bureau's historical 
national population estimates in the ith year

NUML The number of laws passed by Congress in the ith year
INFL The historical average annual percentage U.S. inflation rate in the ith year
EMP The total number of Federal personnel (in thousands) in the ith year

NUMVH The total number of recorded votes in the House in the ith year
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INFL represents the historical average annual percentage U.S. inflation rate per year. As 
inflation increases, the value of the U.S. dollar in relation to other currencies decreases. With a 
depreciation in U.S. currency, other currencies will appreciate. Under inflation, it will cost the 
U.S. more money to buy exports. Essentially, it will cost the government more money to buy 
certain inputs to produce its output; therefore, if inflation increases, then government output (Y) 
may decrease as a result. This variable is included in the model to serve as an indicator of how 
the economy is performing. Theoretically, if the U.S. economy's performance is high, then its 
output should also be high.  

Fourthly, EMP represents the total number of federal personnel per year. As the number 
of federal employees increases, output should also increase; however, this output will only 
increase up to a certain point. The law of diminishing marginal productivity states " while 
increasing one input and keeping other inputs at the same level may initially increase output, 
further increases in that input will have a limited effect...on output" (Gray, 1914, p. 473). 
Because of the law of diminishing marginal productivity, increasing EMP will increase Y but 
only up to a certain point. This variable is included in order to determine if government is 
utilizing an efficient number of employees.  

Finally, NUMH represents the number of recorded votes in the House per year. Unlike 
the number of laws passed by Congress, this variable is able to incorporate both the yea's and 
nay's included in the decision making process. If there are more votes, then there may be more 
government output due to care with which the decisions are made. This variable is included in 
the model as an attempt to account for the quality of laws being enacted versus the quantity.  

Overall, these five variables are used in the model. Please note, several other variables, 
such as total government expenditures, taxes, and GDP, were incorporated into other regressions 
but were omitted from this explanation due to multicollinearity and irrelevancy issues. The full 
excel file is available for further details in regards to these variables.  
The Model 

The model is comprised of the three dependent and five independent variables that have 
been described above. In total, twelve regressions were recorded. Four regressions were run for 
each dependent variable. The four regressions for each dependent variable consists of the same 
five independent variables. These independent variables are given varying forms in order to 
account for specification. Please see Table's 2-4 in the appendix for the regression results. Each 
of these regressions will be discussed further.  

First, regressions # 1, 5, and 9 take a linear form. This linear form is used as a foundation 
to gauge and judge the results from the other regression forms.  

Secondly, regressions #2, 6, and 10 take on multiple forms. For these regressions, the 
variables NUML and NUMVH are lagged one year and POP and INFL are logged. NUML and 
NUMVH are lagged because they represent legislation. If legislation is passed in a certain year, 
it most likely will not be impactful in that same year. Instead, the impact of the legislation may 
be felt in future years. For instance as noted above, Congress partakes in two-year sessions to 
enact laws (Gov Track, 2014, par. 5). Because of this time period, it may be important to lag 
NUML. Overall, because of the time frame of the impacts of NUML and NUMVH, these 
variables may be better observed as lagged variables. In addition to NUML and NUMV being 
lagged, POP and INFL are logged. These variables are logged due to being percentages.  

Thirdly, regressions #3, 7, and 11 are very similar to the #2, 6, and 10 with a minor 
adjustment. For these regressions, NUML and NUMVH are lagged and POP and INFL are 
logged similar to before. Additionally, these regressions square EMP so that EMP will take on a 
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polynomial form. As noted above, the law of diminishing marginal productivity will reduce 
efficiency if there are too many employees. Because of this, the EMP variable may not 
necessarily take a linear form but an exponential form; therefore, in order to account for this, the 
variable has been squared.  

Fourthly, regressions #4, 8, and 12 log POP and INFL keeping all other variables in the 
linear form. As previously addressed, POP and INFL should be logged because they are 
percentages. Overall, these four different regression forms are incorporated into the model to add 
robustness and account for specification errors.  
General Concerns with the Model 

Due to the nature of the subject matter and data, there are some general concerns with 
this model. Some concerns regarding the model include: the data, omitted and irrelevant 
variables, multicollinearity, and serial correlation. Each of these general concerns will be 
addressed in further detail. 

First, the data may cause some concern due to its nature. The dependent variables 
represent output indices for labor productivity for fiscal years 1967-1994 as calculated by BLS; 
however, these indices are only provided for twenty-eight years; thus, there are only twenty-eight 
observations for the regressions. In order to account for many general concerns that arise in 
regression analysis, it is important to increase the sample size; however, additional years cannot 
simply be added into the regression due to the data's limited nature.  

Secondly, omitted and irrelevant variables may be a concern. Because government output 
is daunting and complex to measure and quantify, there are several variables that can help 
explain the dependent variable; therefore, there may be an omitted variable present in the model. 
Additionally, irrelevant variables may be a concern. NUML is the only statistically insignificant 
variable across regression forms and dependent variables; however, because this variable is a 
variable of importance, it is crucial to include this variable within the model.  

Additionally, multicollinearity is a general concern to address. Multicollinearity occurs 
when there is a high correlation between independent variables. In previous versions of this 
model, total government expenditures per year and the average tax rate per year were used as 
independent variables; however, these variables were heavily correlated to one another, and 
consequently, they were dropped from the overall model (and consequently are not included in 
the results). Furthermore, these variables were dropped due to potentially being too dominant 
and closely related to the dependent variable. For the current model, please see Table 6 for the 
regressions' correlation matrix and Table 7 for the VIF tests on multicollinearity. Except for the 
correlation between NUMVH(-1) and LN.INFL, all variables have a correlation below 0.500, 
and thus, there is not a big concern for multicollinearity. NUMVH(-1) and LN.INFL have a 
correlation of 0.650 statistically significant at the 0.01 level. Although there is some concern for 
multicollinearity here, all VIF results are below 2; therefore, within there is not a big concern for 
multicollinearity within the model.  

Furthermore, serial correlation is also a concern for the model. Serial correlation occurs 
when there are repeating patterns due to the level of a variable effecting its future level and is 
often found in time series regressions. Serial correlation can be corrected by properly specifying 
the equation and adjusting the model technique by using generalized least squared (GLS) or auto 
regressive (AR) technique. The Durbin Watson statistics are included in the regression results if 
one would like to dive into a more detailed analysis of the serial correlation. Within the scope of 
this paper and for this model, four different specifications of the regression are included in order 
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to account for serial correlation; however, a GLS and AR test could be run to further help 
account for this correlation concern.  

Overall, there are many general concerns potentially impacting the model. Taking these 
concerns into consideration, the model is designed on a small scale to attempt to 1) recognize 
some of the factors that influence government productivity and 2)  investigate if there are any 
efficiencies within different government sectors. The next section will address these two aims 
through the results of the model. 

The Results 
The results for total Federal Government output will first be explained followed by a 

discussion on the overall general results for 1) transportation and traffic management and 2) 
education and training. Please note, Tables 2-4 show regression results and Table 5 shows 
descriptive statistics for all regressions.  
Total Federal Government Output (Y) 

Total Federal Government output (Y) comprises regressions #1-4. Conclusively, these 
regressions have surprising negative signs for EMP, NUMVH, and POP with each of these 
variables being statistically significant under #1 and #4 regression forms. Furthermore, EMP is 
statistically significant at the 1% level and POP is statistically significant at the 5% level across 
all four different regression forms. All other variables (NUML and INFL) take on their expected 
signs. Please note the signage is consistent across all three outputs (Y, Y.T, and Y.E).  

When looking at regressions #1-4, #1 and #4 are the most statistically significant. Under 
these form, EMP is statistically significant at the 1% level and NUMV, POP, INFL are 
statistically significant at the 5% level. It is important to note NUML is not statistically 
significant across all regression forms. 

With #1 and #4 forms being the most statistically significant, regression #4 has the most 
predictive power with an adjusted R² 0.727.This adjusted R² shows 72.7 percent of the variation 
in output index for labor productivity showing the changes in the ratio of output to hours of labor 
input measured by BLS for total Federal Government, fiscal years 1967-1994 in the ith year is 
caused by variations in NUML, EMP, NUMVH, POP, and INFL.  

As #4 has high statistical significance and adjusted R² out of regressions #1-4, I will 
focus on the results for this form; however, all results are available for regressions #1-4 in Table 
2 of the appendix. Regression #4 has the following results for the five independent variables:  

1) As the total number of laws passed by Congress increase by one, the output index for
labor productivity showing the changes in the ratio of output to hours of labor input measured by 
BLS for total Federal Government, fiscal years 1967-1994 in the ith year increases by 0.004 all 
else constant. 

2) As the total number of Federal Government employees increase by one, the output
index for labor productivity showing the changes in the ratio of output to hours of labor input 
measured by BLS for total Federal Government, fiscal years 1967-1994 in the ith year decreases 
by 0.016 all else constant. 

3) As the number of votes in the House increase by one, the output index for labor
productivity showing the changes in the ratio of output to hours of labor input measured by BLS 
for total Federal Government, fiscal years 1967-1994 in the ith year decrease by 0.028 all else 
constant. 

4) As the log of the average annual percentage change in national population as measured
by the U.S. Census Bureau's historical national population estimate in the ith year increases, the 
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output index for labor productivity showing the changes in the ratio of output to hours of labor 
input measured by BLS for total Federal Government, fiscal years 1967-1994 in the ith year 
decreases by 30.750 all else constant.  

5) As the log of the historical average annual percentage U.S. inflation rate in the ith year
increases, the output index for labor productivity showing the changes in the ratio of output to 
hours of labor input measured by BLS for total Federal Government, fiscal years 1967-1994 in 
the ith year decreases by 6.881.  
Transportation & Traffic Management Federal Government Output(Y.T) 

Transportation and traffic management comprises regressions #5-8. According to the 
results, regression #5 and #8 (which take on the same forms as #1 and #4) are the most 
statistically significant with EMP being statistically significant at the 1% level, NUMV at the 5% 
level, and POP at the 10% level. Regression #5 has the most predictive power with an adjusted 
R² 0.719 with regression #8 falling close behind with an adjusted R² 0.714. Please see regression 
data in Table 3 for full results.  
Education & Training Federal Government Output (Y.E) 

Education and training comprises regressions #9-12. According to the results, the 
regressions are not statistically significant. The only variable with significance in regressions #9-
12 is POP at the 10% level. Furthermore, the predictive power for these regressions is also very 
low. Regression #10 has the highest adjusted R²; however, the adjusted R² is only 0.205. Overall, 
these regressions show low statistical significance and predictive power for education and 
training. Please see regression data in Table 4 for full results.  

Conclusion 
In general, measuring productivity and determining the influences for productivity will 

serve as a means of helping government be able to more effectively increase output for different 
goods and services. Because of this, the aim of this paper is to 1) recognize some of the factors 
that influence government productivity and 2) investigate if there are any efficiencies within 
different government sectors.  

In regards to the factors that influence government productivity, EMP, NUMVH, POP, 
and INFL appear to negatively impact government output while NUML does not appear to have 
a statistical significant impact. These results suggest an increase in employment and voting may 
potentially fail to increase output; therefore, it may be advantageous to monitor these variables in 
order to help improve productivity. Furthermore, NUML's statistical insignificance may also 
suggest something about government productivity. For example, there has been much attention 
on the number of laws passed by Congress and how Congress has recently been less 
"productive" due to passing fewer laws (Newhauser, 2014, par. 1-3). Because the results show 
the number of laws passed as being insignificant in relation to government's productivity, this 
focus on Congress passing more laws perhaps should not be an area of concern. Instead, 
government may want to focus on other areas that play a stronger and more influential role on 
productivity such as employment. 

In regards to the efficiencies within different government sectors, the independent 
variables do have predictive power for total Federal Government output and transportation & 
traffic management but lack predictive power for education & training. These results imply that 
the variables do not explain the output for all Federal Government sectors. Instead, these 
variables have explanatory power for only certain government sectors like traffic and 
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transportation management. Because of this, an emphasis on a certain variable may not increase 
the efficiencies in government productivity across all sectors.  

Overall, these results attempt on a small scale to shed light on government productivity. 
As research is limited in this field, there are several areas of study, such as determining a new 
measure of government output, that can further be explored and analyzed to help improve 
government productivity and efficiency levels.  
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Appendix  
Table 1: Variable Definitions and Specifications 

Variable Definition 
Dependent 

Y 
Output index for labor productivity showing the changes in the ratio of output 
to hours of labor input measured by BLS for total Federal Government, fiscal 
years 1967-1994 

Y.T 
Output index for labor productivity showing the changes in the ratio of output 
to hours of labor input measured by BLS for the Federal Government's 
transportation and traffic management, fiscal years 1967-1994 

Y.E 
Output index for labor productivity showing the changes in the ratio of output 
to hours of labor input measured by BLS for the Federal Government's 
education and training, fiscal years 1967-1994 

Independent 

POP The average annual percentage change in national population as measured by 
the U.S. Census Bureau's historical national population estimates in the ith year 

NUML The number of laws passed by Congress in the ith year 
INFL The historical average annual percentage U.S. inflation rate in the ith year 
EMP The total number of Federal personnel (in thousands) in the ith year 

NUMVH The total number of recorded votes in the House in the ith year 
Specification 

LN.POP 
The log of the average annual percentage change in national population as 
measured by the U.S. Census Bureau's historical national population estimates 
in the ith year 

NUML(-1) The number of laws passed by Congress in the ith year lagged by one year 

LN.INFL The log of the historical average annual percentage U.S. inflation rate in the ith 
year 

P.EMP The (polynomial form) square root of the total number of Federal personnel (in 
thousands) in the ith year 

NUMVH(-1) The total number of recorded votes in the House in the ith year lagged by one 
year 
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Table 2: Regression Results #1-4 

Y: Regression Results total Federal Government output, 1967-1994 
1 2 3 4 

NUML 0.005 NUML(-1) 0.009 NUML(-1) 0.008 NUML 0.004 
(0.452) (0.667) (0.584) (0.303) 

EMP -0.017*** EMP -0.016*** P.EMP 
-1.337E-

6*** EMP -0.016*** 
(-6.161) (-4.902) (-4.752) (-5.841) 

NUMVH -0.03** NUMVH(-1) -0.020 NUMVH(-1) -0.019 NUMVH -0.028** 
(-3.2211) (-1.654) (-1.526) (-2.804) 

POP -27.887** LN.POP -33.204** LN.POP -32.22** LN.POP -30.750** 
(-2.279) (-2.365) (-2.253) (-2.387) 

INFL -108.124** LN.INFL -7.327* LN.INFL -7.556* LN.INFL -6.881** 
(-2.325) (-1.970) (-2.004) (-2.286) 

Constant 226.231*** Constant 157.868*** Constant 112.010*** Constant 167.587*** 
(11.815) (5.958) (5.525) (7.871) 

R² 0.731 R² 0.672 R² 0.661 R² 0.727 
Adjusted R² 0.67 Adjusted R² 0.598 Adjusted R² 0.584 Adjusted R² 0.853 

DW .755 DW 0.485 DW 0.469 DW 0.760 
Observations 28 Observations 28 Observations 28 Observations 28 
T-stats in parentheses 
***Significant at the 1% level 
**Significant at the 5% level 
*Significant at the 10% level
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Table 3: Regression Results #3-7 

Y.T: Regression Results on trans. &  traffic management Federal Government output, 1967-1994 
5 6 7 8 

NUML 0.000 NUML(-1) 0.004 NUML(-1) 0.002 NUML 0.000 
0.020 (0.269) 0.173 (-0.013) 

EMP -0.021*** EMP -0.020*** P.EMP 
-1.729E-

6*** EMP -0.021*** 
(-7.689) (-6.201) (-5.972) (-7.520) 

NUMVH -0.022** NUMVH(-1) -0.009 NUMVH(-1) -0.007 NUMVH -0.022** 
(-2.259) (-0.733) (-0.581) (-2.085) 

POP -23.379* LN.POP -25.848* LN.POP -24.560 LN.POP -23.487* 
(-1.851) (-1.803) (-1.668) (-1.766) 

INFL -21.505 LN.INFL -2.890 LN.INFL -3.181 LN.INFL -1.306 
(-0.448) (-0.761) (-0.820) (-0.420) 

Constant 242.033*** Constant 193.623*** Constant 134.468*** Constant 212.679*** 
12.245 (27.064) (6.445) (9.672) 

R² 0.771 R² 0.726 R² 0.713 R² 0.767 
Adjusted R² 0.719 Adjusted R² 0.664 Adjusted R² 0.648 Adjusted R² .0714 

DW 0.679 DW 0.448 DW 0.444 DW 0.680 
Observations 28 Observations 28 Observations 28 Observations 28 
T-stats in parentheses 
***Significant at the 1% level 
**Significant at the 5% level 
*Significant at the 10% level
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Table 4: Regression Results #8-12 

Y.E: Regression Results on Education & Training Federal Government output, 1967-
1994 

9 10 11 12 
NUML 0.013 NUML(-1) 0.000 NUML(-1) 0.001 NUML 0.013 

(0.836) (-0.028) (0.039) (0.849) 
EMP 0.005 EMP 0.004 P.EMP 3.039E-7 EMP 0.005 

(1.417) (1.138) (0.970) (1.397) 
NUMVH -0.011 NUMVH(-1) -0.023 NUMVH(-1) -0.025* NUMVH -0.011 

(-0.870) (-1.681) (-1.777) (-0.871) 
POP -30.101* LN.POP -31.965* LN.POP -31.844* LN.POP -32.061* 

(-1.894) (-2.028) (-2.000) (-1.952) 
INFL 36.426 LN.INFL 5.206 LN.INFL 5.394 LN.INFL 2.412 

(0.603) (1.247) (1.285) (0.628) 
Constant 94.228** Constant 97.574** Constant 111.448*** Constant 73.883** 

(3.789) (3.280) (4.938) (2.721) 
R² 0.289 R² 0.352 R² 0.342 R² 0.305 

Adjusted R² 0.128 Adjusted R² 0.205 Adjusted R² 0.193 Adjusted R² 0.147 
DW 0.623 DW 0.593 DW .589 DW 0.637 

Observations 28 Observations 28 Observations 28 Observations 28 
T-stats in parentheses 
***Significant at the 1% level 
**Significant at the 5% level 
*Significant at the 10% level
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Table 5: Summary Statistics for Regression Results 

Regression 1,5,9 
Observations Mean St. dev. Minimum Maximum 

POP 28 1.0104 0.09972 0.87 1.26 
NUML 28 311.2857 103.19376 145.00 505.00 
INFL 28 0.0562 0.02975 0.02 0.14 
EMP 28 5284.3214 519.80723 4620.00 6639.00 

NUMVH 28 560.6786 161.11465 353.00 942.00 
Regression 2,6,10 

LN.POP 28 0.0057 0.09658 -0.14 0.23 
NUML(-1) 28 319.7143 105.49736 145.00 505.00 
LN.INFL 28 -3.0000 0.48495 -3.91 -1.97 

EMP 28 5284.3214 519.80723 4620.00 6639.00 
NUMVH(-1) 28 556.8214 163.71906 353.00 942.00 

Regression 3,7,11 
LN.POP 28 0.0057 0.09658 -0.14 0.23 

NUML(-1) 28 319.7143 105.49736 145.00 505.00 
LN.INFL 28 -3.0000 0.48495 -3.91 -1.97 
P.EMP 28 28184602.5400 5922224.007 21344400.00 44076321.00 

NUMVH(-1) 28 556.8214 163.71906 353.00 942.00 
Regression 4,8,12 

LN.POP 28 0.0057 0.09658 -0.14 0.23 
NUML 28 311.2857 103.19376 145.00 505.00 

IN.INFL 28 -3.0000 0.48495 -3.91 -1.97 
EMP 28 5284.3214 519.80723 4620.00 6639.00 

NUMVH 28 560.6786 161.11465 353.00 942.00 
Dependent Variables 

Y 28 88.8214 10.85413 71.10 104.60 
Y.T 28 91.7714 12.13275 61.90 110.00 
Y.E 28 90.1857 8.66849 67.70 101.30 
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Table 6: Pearson Correlation Matrix for Regression Results 

Regression 1,5,9 
POP NUML INFL EMP NUMVH 

POP 1 -0.023 -0.081 0.151 -0.039 
NUML -0.023 1 -0.046 0.212 0.036 
INFL -0.081 -0.046 1 -0.208 0.488** 
EMP 0.151 0.212 -0.208 1 -0.442* 

NUMVH -0.039 0.036 0.488** -0.442* 1 
Regression 2,6,10 

LN.POP NUML(-1) LN.INFL NUMVH(-1) EMP 
LN.POP 1 0.067 -0.133 -0.064 0.151 

NUML(-1) 0.067 1 -0.030 -0.025 0.325 
LN.INFL -0.133 -0.030 1 0.650** -0.176 

NUMVH(-1) -0.064 -0.025 0.650** 1 -0.464 
EMP 0.151 0.325 -0.176 -0.464* 1 

Regression 3,7,11 
LN.POP NUML(-1) LN.INFL NUMVH(-1) P.EMP 

LN.POP 1 0.067 -0.133 -0.064 0.165 
NUML(-1) 0.067 1 -0.030 -0.025 0.0319 
LN.INFL -0.133 -0.030 1 0.650** -0.176 

NUMVH(-1) -0.064 -0.025 0.650** 1 -0.455 
P.EMP 0.165 0.319 -0.176 -0.455* 1 

Regression 4,8,12 
LN.POP NUML LN.INFL NUMVH EMP 

LN.POP 1 -0.030 -0.133 -0.025 0.151 
NUML -0.030 1 -0.067 0.036 0.212 

LN.INFL -0.133 -0.067 1 0.529** -0.176 
NUMVH -0.025 0.036 0.529** 1 -0.442* 

EMP 0.151 0.212 -0.176 -0.442* 1 
** Correlation is significant at the 0.01 level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed) 
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Table 7: VIF Test for Multicollinearity 

Multicollinearity test for regressions 
#1-12 

R² VIF 
Regression 1,5,9 
NUML 0.076 1.082 
EMP 0.268 1.366 
NUMVH 0.381 1.616 
POP 0.034 1.035 
INFL 0.248 1.330 

Regression 2,6,10 
NUML(-1) 0.133 1.153 
EMP 0.357 1.555 
NUMVH(-1) 0.567 2.309 
LN.POP 0.045 1.047 
LN.INFL 0.46 1.852 

Regression 3,7,11 
NUML(-1) 0.127 1.145 
P.EMP 0.347 1.531 
NUMVH(-1) 0.56 2.273 
LN.POP 0.05 1.053 
LN.INFL 0.458 1.845 

Regression 4,8,12 
NUML 0.089 1.098 
EMP 0.282 1.393 
NUMVH 0.438 1.779 
LN.POP 0.057 1.060 
LN.INFL 0.315 1.460 
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Abstract 
Since its origination in 1935, Social Security has become a staple of the American 

retirement system.  Millions of Americans rely on a monthly benefit payment in order to survive 
life after work.  However, according to current actuarial estimates, the trust fund which ensures 
the solvency of the Social Security system will be depleted by the year 2033.  Once this happens, 
retirees will only receive approximately 75 percent of their promised benefits.  Without any 
change, the retirement crisis taking place in the United States may worsen.  This paper proposes 
one possible change to help increase the solvency of Social Security system, increasing the 
contribution base.  Increasing the contribution base increases the amount of income that Social 
Security can tax.  In theory, increasing the contribution base should improve trust fund solvency, 
but the magnitude depends on many other factors such as age and income demographics of the 
population.  This paper will also analyze results from an Excel model I created to see how an 
increase in the contribution base will affect Social Security solvency based on United States 
demographics.  
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Introduction 
Since its conception in 1935, Social Security has become a staple of American retirement 

planning.  Along with company funded plans and personal retirement funds, Social Security 
forms one of the three pillars of the retirement triad.  However, Social Security is heading 
towards insolvency due to the aging Baby Boomer generation.  Based on current estimates, the 
Social Security trust fund will become insolvent by the year 2034 (Blahous III & Reischauer, 
2014).  Without any changes by then, Social Security will only bring in enough revenue to 
provide for approximately 75 percent of promised benefits. 

One variable that often gets over looked is the benefit base or the maximum payroll tax.  
In a 2008 Democratic primary debate with Hillary Clinton, Barack Obama proposed raising the 
cap because “millionaires and billionaires don’t have to pay beyond $97,000 a year” (ABC 
News, 2008).  This statement provided the motivation to dig deeper into the idea of raising the 
contribution base and what effect that would have on the Social Security trust fund.  

In this paper, I will begin by reviewing the literature on the topic.  By investigating 
proposed changes to other benefit variables, as well as what other literature predicts for raising or 
eliminating the contribution base, I will have reasonable expectations for my results.  Next, I will 
lay out a foundation for Social Security by providing a brief history of the institution, its trust 
fund, and the contribution base.  Afterwards, I will explain the assumptions used in my program 
to calculate Social Security benefits and to model trust fund reactivity.  Next, I will describe the 
process of calculating a Social Security benefit and how I applied four specific scenarios to 
population and income data.  Finally, I will provide the results of study and the overall effects of 
increasing the contribution base on the trust fund. 

Literature Review 
Every year, the date of insolvency for Social Security’s trust fund looms more ominous.  

Without quick action, Social Security may soon be unable to pay out its full promised benefits to 
retirees.  In “The Summary of the 2014 Annual Reports,” the public trustees warn that action 
needs to be taken soon so “the public has adequate time to prepare” (Blahous III & Reischauer, 
2014).  To plug the trust fund’s leaking solvency issues, any number of variables can be altered 
to bring in more revenue.  In 2010, the Congressional Budget Office released a report offering 30 
different options to change Social Security (Congressional Budget Office, 2010).  Many of these 
options looked at ways to change the taxation of earnings, the benefit formula, or the retirement 
age.  Lawmakers are not blind to the fact that changes have to be made to Social Security for it to 
remain solvent.  The Office of the Chief Actuary maintains a list of proposals and memorandums 
that Congress has submitted for analysis.  For example, in 2013, the Office responded to a 
request by Sam Johnson to determine the effects of increasing the cost of living adjustment 
(Goss, 2013).  However, not many requests are related to the idea of increasing the contribution 
base by increasing the amount of earnings that can be taxed.  One of the few memorandums to 
analyze a change in the contribution base came from a proposal by Sam Johnson, Kevin Brady, 
and Paul Ryan (Goss, 2010).  In this report, the Chief Actuary, Stephen Goss, analyzes the 
effects of eighteen different scenarios relating to the changing of the contribution base.  When it 
comes to the contribution base, two major changes can take place, raising the base or simply 
eliminating it all together. 
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Raising the Contribution Base 
 Intuitively, raising the contribution base should lead to an increase of generated revenue.  
As Kevin Klus illustrates through intuition, more money will transfer from the working class to 
the retired population.  Any excess amount in this transfer will help the solvency of the trust fund 
(Klus, 2014).  In a 2010 proposal to the Office of the Chief Actuary, Johnson, Brady, and Ryan 
suggested implementing a tax of two, three, and four percent on annual earnings that exceeded 
$200,000, $300,000, and $400,000 (Goss, 2010).  Under each of the scenarios, the trust fund 
insolvency date was pushed back by a few years.  Another method for increasing the contribution 
base is to raise the maximum covered earnings by a fixed amount.  The Congressional Budget 
Office projects that if the contribution base increased to $250,000 without an increase in benefits, 
then the trust fund would remain solvent until 2077 (Congressional Budget Office, 2010).  
Janemarie Mulvey of the Congressional Research Service notes that increasing the contribution 
base would adjust for “the higher life expectancies of high earners” (Mulvey, 2010).  Mulvey 
argues that those who earn higher wages are typically more educated and have a longer life 
expectancy compared to lower wage workers.  While the main focus of this paper will be on 
raising the contribution base, there is also the possibility of eliminating it altogether. 
 
Eliminating the Contribution Base 
 Using the same intuition as raising the contribution base, eliminating the contribution 
base will also lead to an increase of generated revenue.  In a 2007 Democratic primary in Las 
Vegas, Barack Obama stated that eliminating the contribution base would lead to a “$1.3 trillion 
dollar increase over the next 10 years alone” (CNN, 2007).  Obama also goes on to state that 
such an act would only effect about six percent of Americans.  Janemarie Mulvey expresses a 
similar figure saying that “fewer than 8 percent” of Americans are projected to earn above the 
contribution base in a given year (Mulvey, 2010).  She also states that without offering higher 
benefits, future solvency would be achieved.  By factoring in a higher level of benefits for those 
effected by the elimination of the contribution base, the Congressional Budget Office estimates a 
trust fund exhaustion date of 2083 (Congressional Budget Office, 2010).  This is 49 years later 
than the current estimate.  Although eliminating the contribution base offers relief for an aching 
trust fund, the focus of this paper will remain solely on the effects of raising the contribution 
base. 
 
History of Social Security, Trust Fund, and Contribution Base 
 During the midst of the Great Depression, President Franklin D. Roosevelt wanted to 
develop a program to help families, particularly retired families, through the tough times.  This 
help came in the form of a “comprehensive social insurance system” focused on aiding old age 
and disabled citizens (Kollmann, 2001).  Long after the Great Depression, Social Security is still 
a foundation of American retirement and has become a pawn in the national game of political 
chess. 
 Throughout the years, many changes freely took place within the Social Security ranks 
and files.  For example, the tax rate steadily increased from 1.5% for both employees and 
employers in 1951 to its current state of 6.2% in 1990 (Kollmann, 2000).  However, no changes 
have been made to the tax rate in the past 25 years.  Many Americans view changes to Social 
Security as a threat to their retirement freedom.  Consequently, Social Security is progressing 
towards a dismal checkmate of insolvency and inability to pay full promised benefits.  Without 
quick change, the trust fund will deplete by the year 2034 and leave retirees receiving 
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approximately 75% of promised benefits.  With a swift reform, Social Security can regain its 
solvency and continue to provide full future benefits to retirees. 

Trust Fund 
When discussing the solvency of Social Security, it is important to have an understanding 

of the trust fund and how it operates.  Social Security’s trust fund is not a “fund” in the typical 
sense that the government sets aside surplus money to pay individuals at a later date.  The trust 
fund does not in fact consist of any “real economic assets” that can be drawn out at any time 
(Patton, 2013).  Instead, the government issues the surplus in the form of bonds to other 
government agencies.  The bonds are never issued to the general public.  Unlike typical pension 
plans, the government does not have to set aside reserves in order to pay off future liabilities to 
Social Security recipients.  After issuing the bonds, the government promises to pay back the 
debt at an interest rate that typically falls well below an ordinary AAA rated bond.  Many argue 
that switching to asset based securities earning a higher interest rate, such as the stock market, 
would be enough to preserve the solvency of Social Security (Patton, 2013). 

With the aging Baby Boomer generation and a shift in fertility rates and patterns, the trust 
fund witnessed a deceleration of revenue in 2010.  Since the year 2010, the rate at which the trust 
fund grows has shrunk from $133.9 billion per year to $64.3 billion per year in 2013 (Social 
Security Administration, 2014a).  By the year 2023, Social Security will reach a point it has not 
seen throughout its history.  The year 2023 will mark the first time that the cost of Social 
Security will overtake the combination of revenue collected and interest accrued.  Once the trust 
fund reaches this point, it will only take another 11 years to deplete the fund completely.  Over 
the past couple years, the date of insolvency has drawn gradually nearer suggesting that previous 
calculations may have been too liberal.  Regardless, action must be taken to reverse the depletion 
of the trust fund before the date of insolvency draws closer. 

Contribution Base 
For this study, I explored the possibility of increasing the contribution base level.  Out of 

all the different components of the Social Security benefit calculation, the contribution base 
typically receives the least attention.  The contribution base is the maximum amount of payroll 
that employees and employers are responsible for paying Social Security taxes.  For example, the 
contribution base in 2014 was set at $117,000 (Social Security Administration, 2014a).  
Employees and employers would incur a 6.2% Social Security tax for every dollar of earnings up 
to the $117,000 threshold.  Every dollar earned over the threshold would not incur any tax. 

The value for the contribution base is determined using the wage index.  The value for a 
given year is the ratio of the wage index from two years prior divided by the wage index for the 
year 1992.  This ratio is then multiplied by the 1994 contribution base of $60,600 to calculate the 
current contribution base.  Thus, the contribution base for year t is equal to 𝑊𝑎𝑔𝑒 𝐼𝑛𝑑𝑒𝑥𝑡−2

𝑊𝑎𝑔𝑒 𝐼𝑛𝑑𝑒𝑥1992
×

𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐵𝑎𝑠𝑒1994 rounded to the nearest $300 (Social Security Administration, 2014b).  
Intuitively, as the contribution base increases, Social Security becomes more solvent because of 
an increase in revenue generation.  For this study, I determined how much revenue will be 
generated as a result of an increased contribution base.  My calculations will form projections for 
two different scenarios, no increase in benefits and an increase in benefit values.  
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Description of Model 
 In order to perform actuarial calculations on the trust fund and Social Security benefits, 
the Social Security Administration outlines a series of economic, demographic, and program 
specific assumptions.  The Administration lays out all of their assumptions and forecasts in the 
annual OASDI Trustees Report (Social Security Administration, 2014a).  For all of their 
projections, the Administration includes three different estimates: low cost, intermediate cost, 
and high cost projections.  In order to perform calculations, the Administration uses the 
intermediate cost projections.  Likewise, my model will also use the intermediate projections in 
order to predict effects of raising the contribution base on the trust fund.  While introducing the 
various assumptions, I will include the low cost and high cost projections along with the 
intermediate cost projections where appropriate in order to illustrate the variance between the 
values. 
 
Economic Assumptions 
 The Social Security Administration includes projections for five different variables under 
their economic assumptions.  These variables include productivity, price inflation, average real 
wage differential, unemployment rate, and annual trust fund real interest rate (Social Security 
Administration, 2014a).  The projections pertaining to productivity, price inflation, and average 
real wage differential all contribute to program specific assumptions which will be discussed in 
more detail later.  However, a brief description of their importance will be discussed 
momentarily.  The projections for unemployment rate and annual trust fund real interest rate are 
necessary to discuss changes in the trust fund. 
 Productivity, price inflation, and average real wage differential determine the projections 
for the wage index and the cost of living index, two important program specific assumptions.  
Productivity is the “most important component contributing to the real growth rate of the average 
wage” (Social Security Administration, 2014a).  Thus, productivity projections predict how 
average wages will increase in future years.  Price inflation, as measured by the consumer price 
index (CPI), forms the basis for future cost of living index projections.  The average real wage 
differential provides a relationship between the wage index and the contribution base.  The 
differential is an expression of the difference between the CPI and the growth of the contribution 
base. 
 The final two economic assumptions, the unemployment rate and annual trust fund real 
interest rate, are necessary for trust fund calculations and assumptions.  The unemployment rate 
measures the percentage of working class adults (ages 16 to 67) who are currently unemployed 
and actively searching for employment.  If an individual stops searching for employment, they 
are considered a discouraged worker and not included in the unemployment calculation.  
Although the Social Security Administration provides projections for the unemployment rate, I 
will elect to use a statistic known as the working ratio.  The working ratio measures the amount 
of working adults per members of the total population.  According to data from the Bureau of 
Labor Statistics, the previous 20 year average for the working ratio was 61.7% (Bureau of Labor 
Statistics, 2015).  This will form the basis for the intermediate cost assumption value.  The 
standard deviation of the data from the previous 20 years equals 2.2%.  Thus the low and high 
cost assumptions will be set at one standard deviation away from the intermediate cost 
assumption.  Below is a chart that summarizes the long term projections for both the 
unemployment rate and working ratio 
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Low Cost Intermediate Cost High Cost 
Unemployment Rate 4.5% 5.5% 6.5% 
Working Ratio 59.5% 61.7% 63.9% 

Finally, the Administration provides projections for the long term annual trust fund real 
interest rate.  As previously mentioned, the trust fund earns an interest rate that is generally lower 
than the interest rate of other investments such as a treasury bill.  Since the government borrows 
the money in the trust fund, there is generally less variability and risk in the agreement.  When 
the trust fund interest rate increases, the fund becomes more solvent.  For my calculations, I will 
assume that all increases in the trust fund will accumulate interest over time as long as the fund is 
still solvent.  Below are the projections set by the Social Security Administration for the annual 
trust fund real interest rate. 

Low Cost Intermediate Cost High Cost 
3.4% 2.9% 2.4% 

Demographic Assumptions 
The Social Security Administration includes projections for three different variables 

under the demographic assumptions section.  These variables include fertility, mortality, and 
immigration (Social Security Administration, 2014a).  These projections are necessary to model 
the trust fund and assess solvency because they provide an insight into how the population will 
age.  For instance, if mortality increases while fertility increases, then more of the population 
will pay Social Security taxes as less of the population collects benefits (Klus, 2014).  This 
scenario would help the trust fund become more solvent.  Although the Administration provides 
projections for fertility, mortality, and immigration, the calculations used in this paper will use 
projections from the United States Census Bureau.  The Census Bureau provides projections for 
all three variables in a manner similar to the Social Security Administration (U.S. Census 
Bureau, 2014).  However, my model will modify the Census’s mortality rates to express the 
Social Security Administration’s projection of mortality reduction.  The projections for mortality 
reduction are 0.41%, 0.79%, and 1.2% for low cost, intermediate cost, and high cost 
assumptions, respectively (Social Security Administration, 2014a). 

In order to project how a change in the contribution base will affect the trust fund, I will 
interpolate benefit changes to United States income data.  To find percentages of the population 
in various income ranges, I will use survey data from the United State Census Bureau.  The 
Census Bureau gathered data for both males and females in the year 2013 (US Census Bureau, 
2013).  Based on information from Mulvey, income data tends to stay steady over long periods 
of time if adjusted for inflation (Mulvey, 2010).  Thus, the 2013 data will be used in calculations 
for all future years.  In the event that a value is needed that lies within the range given by the 
Census Bureau, it will be assumed the incomes are uniformly distributed within the range. 

Program Specific Assumptions 
Unlike the economic and demographic assumptions, program specific assumptions are 

needed to calculate an individual’s benefit amount.  The program specific assumptions include 
projections for the wage index, bend rules, cost of living index, and contribution base (Social 
Security Administration, 2014a).  Also unlike the other two sets of assumptions, the Social 
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Security Administration provides estimate values for the variables for all years through 2023.  
After 2023, the estimates reach an asymptotic value and stay steady for all future years. 
 First, the Administration provides projections for the future wage index.  The wage index 
insures that an individual’s earnings over their lifetime reflect any changes in average earnings. 
(Social Security Administration, 2013).  Essentially, the wage index takes nominal earnings from 
previous years and coverts them into real terms relative to the year an individual turns age 60.  
Under the intermediate projections, the growth rate for the wage index decreases from 4.9% in 
2015 to 3.9% in 2023.  After the year 2023, the wage index continues to grow at a rate of 3.9% 
per annum.  For the low cost and high cost assumptions, the long term growth rates are 5.2% and 
2.7%, respectively (Social Security Administration, 2014a).  The following chart illustrates the 
values for the wage index from 2015 through 2023 and also the long term growth rate following 
2023. 
 
Year Low Cost Intermediate Cost High Cost 
2015 $50,382.48 $49,058.50 $47,560.56 
2016 $53,894.61 $51,505.89 $49,256.28 
2017 $57,365.57 $54,052.13 $51,103.87 
2018 $60,578.54 $56,590.98 $52,927.59 
2019 $63,823.32 $59,018.85 $54,656.72 
2020 $67,253.43 $61,453.22 $56,418.17 
2021 $70,825.38 $63,979.68 $58,168.47 
2022 $74,636.44 $66,556.71 $59,886.69 
2023+ 5.2% per annum 3.9% per annum 2.7% per annum 
  
 Next, the Administration provides estimates for future bend rule values.  While 
calculating benefit values, two bend values are established which break an individual’s average 
earnings into three distinct regions.  All earnings below the lower bend point are multiplied by 
0.9.  Earnings between the two bend points are then multiplied by 0.32.  Finally, all remaining 
earnings above the upper bend point are multiplied by 0.16.  This process will be elaborated 
upon further in the next section while explaining how to calculate a Social Security benefit.  As 
the values for the bend points increase, an individual’s benefit will also increase.  Under the 
intermediate assumptions, the Administration projects the growth rate for bend rules will 
decrease asymptotically from 4.9% in 2017 to its long term value of 4% in 2023.  Under the low 
cost and high cost assumptions, the long term growth rates are 5.3% and 3.1%, respectively 
(Social Security Administration, 2014a).  The following chart illustrates the values for the lower 
and upper bend points from 2015 through 2023 and the long term growth rate for years following 
2023. 
 
Year Low Cost Assumption Intermediate Cost High Cost Assumption 
 Lower Upper Lower Upper Lower Upper 
2015 831 5,011 831 5,007 830 5,004 
2016 870 5,244 861 5,191 849 5,116 
2017 927 5,590 903 5,443 875 5,277 
2018 992 5,979 948 5,714 907 5,465 
2019 1,056 6,365 995 5,997 941 5,670 
2020 1,115 6,721 1,042 6,279 974 5,872 
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2021 1,175 7,081 1,086 6,548 1,006 6,064 
2022 1,238 7,462 1,131 6,818 1,038 6,259 
2023+ 5.3% per annum 4% per annum 3.1% per annum 

Third, the Administration projects values for future cost of living adjustments.  Under the 
intermediate assumption, the cost of living index will increase from 2% in 2015 to 2.7% in 2019.  
The cost of living index will remain at 2.7% for all years after 2019.  Likewise, the long range 
estimates for the low cost and high cost assumptions are 3.4% and 2%, respectively (Social 
Security Administration, 2014a).  The following chart summarizes the cost of living index values 
from 2015 to 2019 for the three cost assumptions. 

Year Low Cost Intermediate Cost High Cost 
2015 3.0% 2.0% 1.4% 
2016 3.4% 2.2% 1.5% 
2017 3.4% 2.4% 1.7% 
2018 3.4% 2.6% 1.9% 
2019+ 3.4% 2.7% 2.0% 

Finally, the Administration projects future values for the contribution base.  As already 
discussed, the contribution base is the maximum amount of earnings that Social Security can tax 
in a given year.  The following chart summarizes the benefit base values from 2015 through 
2023. 

Year Low Cost Intermediate Cost High Cost 
2015 $119,400 $119,100 $119,100 
2016 $124,800 $123,600 $121,800 
2017 $133,200 $129,600 $125,700 
2018 $142,500 $136,200 $130,200 
2019 $151,500 $142,800 $135,000 
2020 $160,200 $149,400 $139,800 
2021 $168,600 $156,000 $144,300 
2022 $177,600 $162,300 $149,100 
2023 5% per annum 4% per annum 3% per annum 

Calculation of Change in Benefit 
Calculating Benefit 

Although most Americans rely on Social Security during retirement, very few actually 
understand how to calculate their benefit amount.  Using the method laid out by the Social 
Security Administration, I have developed an Excel calculator that takes a few user inputs and 
calculates an at-retirement benefit amount (Social Security Administration, 2015).  Upon 
opening the calculator, the user selects between low, intermediate, or high cost assumptions and 
whether they are looking at an individual who is starting employment or currently employed.  
Depending if the individual is starting employment or currently employed, the program prompts 
the user to input five criteria.  If starting employment, the user inputs starting salary, starting age, 
starting year, retirement age, and salary scale.  If currently employed, the user inputs current 
salary, current age, current year, retirement age, and salary scale.  Once the inputs are complete, 
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the calculator performs a five step process to produce a monthly and annual Social Security 
benefit. 

First, the program determines a salary for the individual based on the inputs.  All salaries 
are calculated using the salary scale input.  In order to find the salary of the individual at age t, 
the program uses the equation 𝑆𝑎𝑙𝑎𝑟𝑦𝑡 = 𝑆𝑎𝑙𝑎𝑟𝑦𝑦 ∗ (1 + 𝑠)𝑡−𝑦 where y is the starting age and s
is the salary scale (as a decimal).  Once the salaries are calculated, they need to be capped by the 
maximum contribution.  Thus, the salary to be used in the Social Security calculation becomes 
the minimum of the individual’s salary at time t and the contribution base at time t. 

Next, the salaries are converted from nominal into real terms.  In the 2014 OASDI 
Trustees Report, the Social Security Administration provides projections for program specific 
functions such as the wage index (Social Security Administration, 2014a).  To convert salaries 
into real values, the program first locates the wage index for the year in which the individual 
turns 60.  Then, it divides the age 60 wage index by the age t wage index.  Thus, the equation to 
calculate the indexing factor at age t is 𝐼𝑛𝑑𝑒𝑥60

𝐼𝑛𝑑𝑒𝑥𝑡
.  All indexing factors after age 60 are equal to one.  

After calculating the indexing factors, the program multiplies the capped salaries by the indexing 
factors to get the indexed earnings. 

The third step in the process is to calculate the average indexed monthly earnings (AIME) 
and the primary insurance amount (PIA).  The AIME is simply an average of the top 35 indexed 
earnings divided by 420 (35 years times 12 months per year).  Once the AIME is calculated, it is 
subject to bend rules which breaks the amount down into three separate percentages.  Bend 
points are determined based on when the individual turns age 62.  The region of the AIME not 
exceeding the first bend point is multiplied by 0.9.  Likewise, the region in between the first and 
second bend points is multiplied by 0.32.  Finally, the remaining portion of the AIME is 
multiplied by 0.16.  These three values are then added together to get the PIA. 

After calculating the PIA, a cost of living adjustment is performed.  An individual is first 
eligible to receive Social Security Benefits when they turn age 62.  If they elect to defer 
payments until after age 62, then a cost of living adjustment is made to their benefit amount.  For 
each additional year after age 62 (not exceeding age 70), the PIA is multiplied by (1 + 𝐶𝑂𝐿𝐴) to 
obtain the COLA-adjusted PIA value. 

Finally, an adjustment must be made based on whether an individual retires early or late.  
The Social Security Administration outlines rules for an individual’s normal retirement age 
based on their year of birth.  For persons born before 1942, the normal retirement age is deemed 
to be 65 years of age.  For persons born between 1943 and 1959, the normal retirement age is 66 
years of age.  Lastly, the normal retirement age for anyone born after 1960 is 67 years of age 
(Social Security Administration, 2014a).  If retiring early, a 5/9% reduction is assessed for each 
of the first 36 months and a 5/12% reduction for every month thereafter.  If retiring after the 
normal retirement age, an 8% credit is added on for each year an individual retires late.  As 
previously stated, an individual must start collecting their benefit at age 70 so the maximum late 
retirement benefit totals 24%.  The final monthly benefit amount is found by multiplying the 
COLA-adjusted PIA value by the early/late retirement factor.  The annual benefit amount can be 
calculated by multiplying the monthly benefit by a factor of 12. 

Calculating Effects on the Trust Fund 
In order to gain an understanding of how increasing the contribution base affects the trust 

fund, this study looked at four specific examples.  From these four examples, I interpolated the 
results to reflect how the whole population will affect the trust fund.  There are simply too many 
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moving parts in the benefit calculation and future projections to model the trust fund movement 
for each age and year.  Thus the four examples provide a simplified approximation. 
 For the four specific examples, I used individuals who were ages 25, 35, 45, and 55.  For 
each individual, I assume that the person began working at age 25 and could retire anywhere 
between ages 62 and 70.  The following table lists the probabilities I assumed for decrementing 
due to retirement for ages 62 through 70: 
 

Age Probability of Decrement 
62 0.2 
63 0.1 
64 0.1 
65 0.1 
66 0.1 
67 0.2 
68 0.1 
69 0.1 
70 1.0 
 
Note that ages 62 and 67 have higher probabilities of decrementing due to the fact that age 62 is 
the first year of eligibility and age 67 is the normal retirement age.  Age 70 has a probability of 
decrementing of 1 because all individuals must start collecting benefits by their 70th birthday.  
This also assumes all individuals will retire at age 70.  In each of the cases, I assume that the 
contribution base would raise $30,900 in 2015 from $119,100 to a new level of $150,000.  Also, 
for each of the four cases, I look at two different scenarios.  First, I assume that the individual 
would always earn more than the contribution base.  Based on the values for long term 
projections and salary scale, an individual would have to earn above $181,136.48 in 2015 to 
consistently remain above the contribution base.  Thus, I set their 2015 salary at $200,000.  
Second, I assume that the individual earned a salary in between the old and new contribution 
bases.  Since my model uses a uniform distribution of income assumption for small increments, I 
set the individual’s 2015 salary at the midpoint of the two contribution bases of $135,000.  The 
calculations for individuals consistently earning below the contribution base do not have to be 
considered because they have no effect on either tax revenue or benefit changes. 
 The following calculations were used for determining how an increase in the contribution 
base will effect Social Security revenue and benefit amounts.  First, I went through the process 
assuming that an individual would always earn above the contribution base.  I started by finding 
the change in tax revenue from increasing the contribution base to $150,000.  The change in the 
tax revenue is calculated by the equation Δ𝑅𝑒𝑣𝑒𝑛𝑢𝑒 = 0.124 ∗ Δ𝐵𝑎𝑠𝑒.  The 0.124 term stems 
from the employee and employer both being taxed 6.2% for Social Security.  Thus, the change in 
revenue is $3,831.60.  When looking at age 62 through 70, the expected change in benefit must 
be calculated since there is a probability that an individual will retire during those years.  Thus 
for ages 62 through 70 the expected change in benefit has the equation Δ𝑅𝑒𝑣𝑒𝑛𝑢𝑒62+𝑘 =

3831.60 ×  𝑝62𝑘  where 𝑘 = 1,2, … 8 and 62k p  is the probability of surviving and continuing to 
work k years beyond age 62.   

Next, I determined how a contribution base increase would affect an individual’s benefit.  
In order to calculate the change in benefit amount, I calculated a benefit for ages 62 through 70 
for both contributions base levels.  The difference between the respective values would equal the 
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change in benefit for age 𝑥 where 𝑥 = 62,63, … ,70.  Since each age has a different probability of 
decrementing due to retirement, I calculated the change in the benefit for each of the ages 62 
through 70.  Thus, the expected change in the benefit amount for each individual age from age 
62 through 70 follows the equation Δ𝐵𝑒𝑛𝑒𝑓𝑖𝑡62+𝑘 = Δ𝐵𝑒𝑛𝑒𝑓𝑖𝑡62+𝑘 ×  𝑞62

(𝑟)
𝑘|1  where 𝑗 =

0,1, , … ,8 and  𝑞62
(𝑟)

𝑘|1  is the probability of retiring at age 62+k.  Thus the expected change in 
benefit amount will change from ages 62 through 70 and then stay at a constant level after age 70 
since everyone is assumed to retire by age 70. 

Following the calculations for expected change in tax revenue and benefit, I calculated 
the net change in revenue for Social Security.  The net change for year t is simply ΔRevenu𝑒𝑡 −
Δ𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑡.  Next, I adjusted the net change values to account for mortality.  This was 
accomplished by multiplying the net change value for year t by 𝑙𝑥+𝑡

𝑙𝑥
 where the 𝑙𝑥 is the value 

from the Standard Ultimate Mortality Table relating to an individual’s age in 2015.  The value 
for 𝑙𝑥+𝑡 relates to an individual’s age in year 2015+t.  Finally, I created a column that calculates 
a cumulative running total of the life contingent net change values.  This illustrates the net 
change over time for each specific case. 

After completing the calculations for an individual consistently earning above the 
contribution base, I performed the same procedure for an individual earning an amount between 
the two contribution bases.  Once I have calculated a column for the cumulative total of the life 
contingent net change values for the new level of earnings, I combine the new column and the 
previous column with a weighted mixture distribution.  The weights for the data come from the 
income data provided by the Census Bureau.  According to the Bureau, 3.09% of the population 
consistently earn above the contribution base and 2.98% earn an amount between $119,100 and 
$150,000 (US Census Bureau, 2013).  Thus for year t, the total net change on Social Security 
cash flows is equal to 0.0309Δ𝐴𝑏𝑜𝑣𝑒𝑡 + 0.0298Δ𝐵𝑒𝑡𝑤𝑒𝑒𝑛𝑡. 

This procedure was completed for each of the specific cases for individuals aged 25, 35, 
45, and 55.  In the next section, I will explain the results from each case as well as providing an 
estimate for how the trust fund will change as a result of the whole population.  Following the 
calculations for individual examples, I attempted to apply the results to the general population.  
This was done using a four step process that accounts for population percentages, working ratio, 
income distributions, and total population.  In order to simplify the equation, I assumed that the 
total population will change over time, but population percentages and income demographics do 
not change.  Since the calculation uses population percentages, I made an adjustment to the 
working ratio to factor out the percentage of the population that is below 15 and above 75 years 
old. 

The first step in the process was to weight the individual examples based on their 
percentage of the general population.  For each individual, I assumed their age was the mid-point 
of a ten year range.  For example, an 25 year old individual represents the average of the range 
[20,30).  The weights for the respective age ranges are 13.83%, 13.02%, 14.12%, 13.59%.  The 
next step was to factor in the working ratio.  However, I made an adjustment to factor out the 
very young and the very old from the ratio.  Thus, the working ratio used in the calculation was 
equal to 𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝑅𝑎𝑡𝑖𝑜

1−.2347
.  The next portion of the equation takes into account the total percentage of 

the population who falls within the appropriate income demographics.  Only 6.07% of the 
population will have any effect on either tax revenue or benefit changes.  Finally, the calculation 
factors in the total population in a given year.  Multiplying all the pieces together, the estimate 
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for the change in the trust fund in year t is equal to (. 1383ΔAge25𝑡 + .1302ΔAge35𝑡 +

.1412ΔAge45𝑡 + .1359ΔAge55𝑡) ∗
.617

1−.2347
∗ .0607 ∗ 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑡.  

Results 
When raising the contribution base, there are two different methods for paying the 

subsequent benefit.  An individual’s Social Security benefit can either change with respect to the 
increased contribution base or the benefit can remained unchanged as if the base never increased.  
The latter option comes with many reservations as some can argue that it may not seem ethical 
for people to pay more taxes yet not receive a benefit for the extra taxes.  However, I have 
included the projections for both scenarios for completeness.  Also, the effects of increasing the 
contribution base are only projected through the year 2060 because the Census Bureau only 
provides population projections for the period between 2015 and 2060. 

First, I will begin by describing the results assuming an individual’s benefit increases 
with respect to the increasing contribution base.  By 2060, the individuals age 25, 35, 45, and 55 
will contribute a cumulative increase of $6,012.18, $2,201.39, $695.66, and $145.55, 
respectively.  Increasing the contribution base has a greater impact on younger individuals for 
two reasons.  Younger individuals have a longer period of time to pay a higher amount of taxes 
while also having less time to receive a higher benefit amount.  Someone age 25 does not have 
the option to collect Social Security benefits until the year 2050 which leaves a maximum of ten 
years to collect benefits in this study.  On the other hand, older individuals receive more benefit 
payments in the study, but their benefit amounts see the least amount of change.  They simply 
have less years to contribute to the AIME calculation. 

Next, I will describe the results assuming an individual’s benefit does not change with 
respect to a higher contribution base.  The calculations for this scenario are much simpler 
because only the expected change in tax revenue requires consideration.  For individuals age 25, 
35, 45, and 55, their year 2060 cumulative increases are $7,179.16, $5,438.68, $3,701.84, and 
$1,963.61, respectively.  Values under this scenario are much higher for older individuals 
compared to the last scenario.  Younger individuals pay more taxes over time, but also see a 
significant increase in their benefit amount.  It is important to note that after an individual 
reaches age 70, the cumulative change remains constant since taxes on earnings are not paid after 
age 70.  Appendix A provides the results for each scenario under both situations up through the 
year 2060. 

Finally, I took the previous two results and factored them into the general population 
equation given in the previous section.  This yields interesting results for the scenario in which 
benefits change with respect to increasing the contribution base.  By the year 2060, increasing 
the contribution base to $150,000 in 2015 will cumulatively increase the trust fund by $25.2 
billion.  However, the trust fund reaches its peak cumulative increase level in 2046 when it 
increases by $34.6 billion.  Thus, after 2046, the increase in tax revenue is overthrown by the 
increase in benefit amounts and the trust fund will begin losing money again.  The trust fund will 
lose money because this study does not introduce new working participants in later years.  The 
results for the scenario in which benefits do not change follow expectations.  By 2060, the trust 
fund will experience a cumulative increase of $50.7 billion and the trust fund will monotonically 
increase every year.  Appendix B provides the results for the cumulative change to the trust fund 
through the year 2060. 
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Conclusions 
Based on a concept presented by Barack Obama at a 2008 primary election, I wanted to 

understand the effects of raising the contribution base on the Social Security trust fund.  After 
reviewing similar studies done in the past, I constructed an Excel program to calculate benefit 
amounts and expected changes in tax revenue and benefits.  I then looked at four specific age 
examples and took the results from the four examples and applied it to the entire population to 
gain an insight into trust fund fluctuations. 

According to the results this study, the most effective policy on solvency would be to 
increase the benefit base to $150,000 without increasing the subsequent benefits.  However, the 
argument could be made that this scenario is considered unfair or unethical.  The alternative 
approach raises the contribution base to $150,000 with subsequent benefit increases.  This 
increase will eventually have to be enacted with another change because after the year 2046, the 
trust fund will begin decreasing again.  In either instance, increasing the contribution base will 
help push back the Social Security insolvency date and provide short term relief to the strain on 
the trust fund. 

Shortfalls of the Study 
While performing my calculations, I encountered two major shortfalls.  First, it was 

difficult to find income and population data used by the Social Security Administration.  Instead, 
I relied on data from the United States Census Bureau.  This could have caused results different 
from what the Chief Actuary would report in his findings.  Thus, my results could be skewed 
depending on the leniency or strictness of the Census’ projections.  Also, I found it difficult to 
explain how a contribution base increase affected the entire population.  As mentioned earlier, 
the Social Security model simply has too many moving parts in the calculation.  In order to 
accurately project future trust fund changes, many variables such as population movements, 
decreasing birth rates, improving mortality, fluctuating income distributions, and salary 
movements, among many others must be taken into account.  As a result of this, my model 
needed to be simplified more than I originally thought. 

Suggestions for Further Research 
Generally, proposals for changing the Social Security benefit calculation include a 

change in a single variable.  I would be interested to see what would happen if multiple variables 
were to change simultaneously.  Social Security is inherently a political chess piece and changes 
are generally met with heavy resistance from members of varying political parties.  Lawmakers 
opposed to the changing of laws go as far as comparing Social Security changes to “unnecessary 
manufactured crises” (Delaney, 2015).  It may be possible to hedge the effects of a change such 
as increasing the tax rate by one percent with a decrease in the contribution base.  By passing 
both changes, the fears of lawmakers and the anxiety of the citizens may diminish.  Regardless, 
in order to maintain solvency a change must be enacted sooner rather than later.  If lawmakers 
wait until the latter, the proposals to fix Social Security will only heighten the tensions of the 
American people. 
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Appendix A 

Age 25 

Year 
Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) Year 

Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) 

2015 175.9934068 175.9934068 2038 4205.565082 4205.565082 

2016 351.9387336 351.9387336 2039 4379.468146 4379.468146 

2017 527.8348326 527.8348326 2040 4553.179999 4553.179999 

2018 703.6804128 703.6804128 2041 4726.681917 4726.681917 

2019 879.474023 879.474023 2042 4899.952897 4899.952897 

2020 1055.214031 1055.214031 2043 5072.96939 5072.96939 

2021 1230.898603 1230.898603 2044 5245.704997 5245.704997 

2022 1406.525676 1406.525676 2045 5418.130137 5418.130137 

2023 1582.092932 1582.092932 2046 5590.211671 5590.211671 

2024 1757.597767 1757.597767 2047 5761.912494 5761.912494 

2025 1933.037252 1933.037252 2048 5933.191076 5933.191076 

2026 2108.408097 2108.408097 2049 6104.000958 6104.000958 

2027 2283.706604 2283.706604 2050 6274.290197 6274.290197 

2028 2458.92862 2458.92862 2051 6444.000758 6444.000758 

2029 2634.069478 2634.069478 2052 6579.254425 6532.631239 

2030 2809.123933 2809.123933 2053 6700.467377 6587.854826 

2031 2984.086095 2984.086095 2054 6809.043012 6612.407159 

2032 3158.94935 3158.94935 2055 6906.244349 6608.596352 

2033 3333.706266 3333.706266 2056 6993.208132 6578.724046 

2034 3508.348498 3508.348498 2057 7062.318701 6501.104717 

2035 3682.866677 3682.866677 2058 7124.057371 6404.421901 

2036 3857.250281 3857.250281 2059 7179.161156 6290.491469 

2037 4031.487502 4031.487502 2060 7179.161156 6012.175935 
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Age 35 

Year 
Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) Year 

Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) 

2015 175.9934068 175.9934068 2038 4188.777074 4188.777074 

2016 351.9179569 351.9179569 2039 4360.126261 4360.126261 

2017 527.7699413 527.7699413 2040 4530.953161 4530.953161 

2018 703.5451927 703.5451927 2041 4701.199555 4701.199555 

2019 879.2390291 879.2390291 2042 4836.880264 4805.114454 

2020 1054.846191 1054.846191 2043 4958.475926 4881.009514 

2021 1230.360768 1230.360768 2044 5067.394371 4930.494196 

2022 1405.776125 1405.776125 2045 5164.902607 4954.864473 

2023 1581.084808 1581.084808 2046 5252.140964 4955.419636 

2024 1756.278445 1756.278445 2047 5321.469738 4911.022001 

2025 1931.347637 1931.347637 2048 5383.403338 4847.872451 

2026 2106.28183 2106.28183 2049 5438.681105 4767.099441 

2027 2281.069176 2281.069176 2050 5438.681105 4515.595895 

2028 2455.696379 2455.696379 2051 5438.681105 4266.711338 

2029 2630.148513 2630.148513 2052 5438.681105 4020.731273 

2030 2804.408834 2804.408834 2053 5438.681105 3777.968794 

2031 2978.458556 2978.458556 2054 5438.681105 3538.766143 

2032 3152.276612 3152.276612 2055 5438.681105 3303.496047 

2033 3325.839376 3325.839376 2056 5438.681105 3072.562721 

2034 3499.120368 3499.120368 2057 5438.681105 2846.402405 

2035 3672.089912 3672.089912 2058 5438.681105 2625.483268 

2036 3844.714766 3844.714766 2059 5438.681105 2410.304499 

2037 4016.957708 4016.957708 2060 5438.681105 2201.394348 
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Age 45 

Year 
Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) Year 

Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) 

2015 175.9934068 175.9934068 2038 3646.272998 3336.071091 

2016 351.8511021 351.8511021 2039 3701.842585 3310.629141 

2017 527.5611759 527.5611759 2040 3701.842585 3153.482717 

2018 703.11026 703.11026 2041 3701.842585 2997.97271 

2019 878.4833517 878.4833517 2042 3701.842585 2844.27751 

2020 1053.663618 1053.663618 2043 3701.842585 2692.592748 

2021 1228.632173 1228.632173 2044 3701.842585 2543.132265 

2022 1403.367839 1403.367839 2045 3701.842585 2396.128953 

2023 1577.846866 1577.846866 2046 3701.842585 2251.835375 

2024 1752.042632 1752.042632 2047 3701.842585 2110.524107 

2025 1925.925307 1925.925307 2048 3701.842585 1972.487674 

2026 2099.461472 2099.461472 2049 3701.842585 1838.037982 

2027 2272.613709 2272.613709 2050 3701.842585 1707.505098 

2028 2445.340134 2445.340134 2051 3701.842585 1581.23522 

2029 2617.593897 2617.593897 2052 3701.842585 1459.587679 

2030 2789.322617 2789.322617 2053 3701.842585 1342.930788 

2031 2960.467765 2960.467765 2054 3701.842585 1231.636369 

2032 3096.864752 3079.027271 2055 3701.842585 1126.072808 

2033 3219.102335 3175.451506 2056 3701.842585 1026.596522 

2034 3328.595776 3251.134514 2057 3701.842585 933.5417976 

2035 3426.618771 3307.22375 2058 3701.842585 847.2090662 

2036 3514.317672 3344.811645 2059 3701.842585 767.8518222 

2037 3584.012442 3347.738098 2060 3701.842585 695.6625779 
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Age 55 

Year 
Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) Year 

Cumulative with 
Income (No Change) 

Cumulative with 
Income (Change) 

2015 175.9934068 175.9934068 2038 1963.605633 1043.982826 

2016 351.6360978 351.6360978 2039 1963.605633 969.8131384 

2017 526.8901991 526.8901991 2040 1963.605633 897.8041728 

2018 701.7133211 701.7133211 2041 1963.605633 828.1469109 

2019 876.0580432 876.0580432 2042 1963.605633 761.039579 

2020 1049.871348 1049.871348 2043 1963.605633 696.6853583 

2021 1223.093998 1223.093998 2044 1963.605633 635.289366 

2022 1361.146685 1354.234591 2045 1963.605633 577.0548236 

2023 1484.868089 1467.668893 2046 1963.605633 522.1783494 

2024 1595.690652 1564.46922 2047 1963.605633 470.8443541 

2025 1694.903531 1645.608801 2048 1963.605633 423.2185722 

2026 1773.804387 1697.694114 2049 1963.605633 379.4408446 

2027 1844.34517 1737.385637 2050 1963.605633 339.6173716 

2028 1907.361497 1765.335042 2051 1963.605633 303.8127776 

2029 1963.605633 1782.173691 2052 1963.605633 272.0424735 

2030 1963.605633 1695.483264 2053 1963.605633 244.2659374 

2031 1963.605633 1609.695573 2054 1963.605633 220.3816615 

2032 1963.605633 1524.909027 2055 1963.605633 200.2245762 

2033 1963.605633 1441.231547 2056 1963.605633 183.566748 

2034 1963.605633 1358.7811 2057 1963.605633 170.1220048 

2035 1963.605633 1277.68616 2058 1963.605633 159.5548439 

2036 1963.605633 1198.086055 2059 1963.605633 151.4935213 

2037 1963.605633 1120.131153 2060 1963.605633 145.5466344 
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Appendix B 

Scenarios Applied to Population Data 

Year 
Cumulative with No 
Benefit Increase 

Cumulative with 
Benefit Increase Year 

Cumulative with No 
Benefit Increase 

Cumulative with 
Benefit Increase 

2015 1509817427 1509817427 2038 35145706645 32036255838 

2016 3043011380 3043011380 2039 36329696373 32805749300 

2017 4599472885 4599472885 2040 37373014535 33236206213 

2018 6179018252 6179018252 2041 38420087283 33675111414 

2019 7781410384 7781410384 2042 39388113761 33963247126 

2020 9406211038 9406211038 2043 40326037167 34193520784 

2021 11052923739 11052923739 2044 41237369608 34370731456 

2022 12642957409 12627337776 2045 42124958460 34498695253 

2023 14221492888 14182333005 2046 42991630768 34581529032 

2024 15790619700 15719004382 2047 43817889499 34566983532 

2025 17352057930 17238159625 2048 44629830222 34521047495 

2026 18884293359 18707175002 2049 45429371177 34447619044 

2027 20413461484 20162806160 2050 46093235620 33959565704 

2028 21940399809 21605283011 2051 46760589019 33493993764 

2029 23465630383 23034668388 2052 47339409840 32834132196 

2030 24869572439 24228537429 2053 47884359726 32109429147 

2031 26284213911 25432700254 2054 48399155633 31328424306 

2032 27622882562 26515981909 2055 48886719419 30498204805 

2033 28935433964 27552775580 2056 49349918735 29626006157 

2034 30224516030 28545745393 2057 49767082143 28652173932 

2035 31492123828 29496696051 2058 50166966066 27656741534 

2036 32740864517 30408214600 2059 50551009520 26645357918 

2037 33949850235 31237669016 2060 50782384051 25203781821 
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Abstract 
This thesis acts as a guide for first-time authors with interest in publishing a novel. There 

are several directions unpublished authors can take their manuscripts as well as submission 
standards of which to be aware. This paper explores the benefits and drawbacks of different 
publishing methods from traditional to direct publishing, the major publishing house imprints 
which accept unsolicited manuscripts and submission packet guidelines for prospective literary 
agents and publishing houses. This guide also offers a specialized explanation of the rising 
demand for young adult science fiction and the major publishing house imprints accepting 
unsolicited young adult science fiction manuscripts. Young adult science fiction garnered 
success in the past five years with titles such as The Hunger Games by Suzanne Collins and 
Divergent by Veronica Roth. While entertainment columnists suggest that the trend of dystopian 
fiction is fading from the frontlines of popular culture, the rise of science fiction in the 
mainstream media sparked interest and reader loyalty in the genre.  
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Introduction 
The National Novel Writing Month, NaNoWriMo, is a nonprofit organization that hosts 

an online challenge for aspiring authors to write a 50,000-word novel from start to finish during 
the month of November. In 2013, over 300,000 writers participated in the annual program 
(“Press”). Writing is a common hobby and many of these enthusiasts wish to share their creative 
expression with others. Those with the ambition to be a published author are not lacking in 
passion or drive for their craft. However, they may require the tools to successfully begin and 
complete the journey publishing their first novel.     

This guide offers a comprehensive view of publishing for first-time authors. This manual 
explores the benefits and shortcomings of each publishing method, imprints accepting 
unsolicited science fiction manuscripts, and submission packet guidelines for literary agents and 
publishing houses. Additionally, included is a specialized explanation of the rising demand for 
young adult science fiction and the major publishing house imprints accepting unsolicited young 
adult science fiction manuscripts. 

A Guide to Publishing Methods for First-Time Authors 
There are several options for first-time authors looking to publish their manuscripts: 

seeking out a literary agent, submitting unsolicited manuscripts to publishing houses, or building 
credibility online through self-publishing. The following pros and cons of the different 
publishing methods aim to assist authors in launching their careers. 
Traditional Publishing 

In traditional publishing, publishing houses purchase the rights to a manuscript and, in 
turn, are responsible for the production and sale of the work (James-Enger 40). In addition to 
paying its writers royalties, traditional publishers also offer a variety of services. They will edit, 
design, produce, distribute, and promote the book to ensure its success (Meier 36). There are two 
major categories of publishing houses: major publishing houses and small presses.  

Major Publishing Houses 
 There are five major publishing houses in the United States consumer book publishing 

industry: Penguin Random House, Hachette, HarperCollins, Macmillan, and Simon & Schuster 
(Ciabattari, “Now There Are 5”). These major publishing houses offer nationwide distribution in 
major book retailers as well as libraries and online. They have the resources to offer their authors 
advances and book reviews from influential publications and literary critics (Staheli 26). 
However, these publishing houses are fiercely competitive. Typically, the five major publishing 
houses only consider manuscripts backed by a literary agent. These literary agents are very 
costly and do not guarantee the publishing of a manuscript (Sambuchino, “The Pros and Cons of 
Getting a Creative Writing MFA”). For first-time authors, it is a value judgment as to whether it 
is worth hiring a literary agent and pursuing these publishing houses. 

Small Presses 
While major publishing houses offer a unique set of benefits to its authors, there are also 

independent and regional publishers with limited distribution and promotion. These publishing 
houses, also known as small presses, are often less competitive and more attentive than major 
publishing houses. Unlike major publishing houses, small presses are more likely to accept 
manuscripts through unsolicited submissions. This means that small presses usually do not 
require a literary agent to back the work. It is also less common that first-time authors face 
discrimination for their lack of publishing experience from small presses (Brewer, “The Pros and 
Cons of Publishing with a Small Publisher”). In addition to this, small presses have more time to 
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work directly with their authors then a major publishing house juggling numerous projects at one 
time (“The Pros and Cons of Publishing With a Small Publisher”). These perks are beneficial to 
first-time authors, because it allows them to gain experience with a publishing house and build 
their publishing credentials without hiring a literary agent.  
Direct Publishing 

Direct publishing is the publishing method in which authors produce their own work 
without the assistance or acceptance of a publishing house. Historically, direct publishing had a 
stigma of illegitimacy that could cripple an author’s career (Meier 37). However, technological 
shifts and the increase of consumers owning e-readers boosted the credibility of direct 
publishing. Direct publishing is now a way for authors to build their audience base and platform 
in order to transition to traditional publishing or make a profit through direct publishing (James-
Enger 41). There are instances in which authors’ careers launched after major publishing houses 
acquired the rights to their manuscripts. Examples of these over-night successes include The 
Shack by William P. Young and Eragon by Christopher Paolini (Staheli 26). There are two 
major categories of direct publishing: print-on-demand (POD) and electronic.  

Print-on-demand (POD) 
Print-on-demand publishing, also known as vanity publishing, allows authors to print 

copies of their manuscript as they see fit. POD publishers are often online hosts that format and 
print the manuscript without the author needing any design or computer skills. POD publishing is 
most beneficial for authors who have work that is out-of-print and are likely to have demand for 
their products (Veer 14). POD publishing is also ideal for writers targeting a niche market such 
as hobbyists or friends and family (Meier 36). However, POD has low profit margins and is a 
very costly method of direct publishing as opposed to electronic books. And while electronic 
publishing managed to gain credibility over time, traditional publishers still view POD as a 
detriment to an aspiring author’s career (37).     

Electronic 
 Electronic publishing is a method in which writers operate an online store with their 

work available for direct download or use an e-publisher host such as Amazon or Nook (Veer 
14).  Unlike POD, writers do not have to pay for their book to be printed and then hope to turn a 
profit once they sell the book on their own. Instead, consumers receive books electronically, and 
e-publishers take a margin directly from each purchase. Amazon, one of the major e-publishers, 
takes a margin of approximately 30 percent for all books sold under $3. The margins decrease as 
writers charge more, but writers typically keep their prices low to entice readers to purchase their 
work (Rice 47). These margins are higher than smaller e-publishers such as Lulu which only 
retains 20 percent of writer’s earnings and offers services such as editing and design for 
additional costs (Gresing-Pophal 14).     
Choosing a Method 

Traditional and direct publishing can be successful ventures for first-time writers if the 
chosen method meets the needs of their audiences. Authors must consider two major factors 
when choosing a publishing method: the barriers to entry for the publishing method and the 
genre of work. 

Barriers to Entry 
Barriers to entry for first-time writers seeking traditional publishing reflects their ability 

to be published. For traditional publishing, a publishing house must accept a manuscript, 
typically with the assistance of a literary agent (Camacho 328). In addition to acquiring a literary 
agent, first-time authors may need to establish their credibility to help their odds of receiving a 
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publishing house’s acceptance. A writer can increase their chances by winning literary contests 
and building an audience platform (332).     

Barriers to entry for first-time writers seeking direct publishing reflect the success writers 
experience after publishing their work directly. Barriers to entry include limited editing, 
promotion, and target market (329). Publishing houses and consumers previously frowned upon 
direct publishing due to poor editing (Meier 36). The lack of professional tools provided by 
direct publishing hosts creates an extra barrier for direct publishing writers. To find success in 
the direct publishing industry, writers must ensure they are producing quality work that is 
grammatically and stylistically sound. Direct publishing hosts do not usually offer promotional 
services aside from featuring select works on their websites. Therefore, the author incurs all 
promotional efforts. Promotional efforts include book tours, social media, and book design. Full-
time self-published authors can spend up to 70 hours a week promoting their work (Rice 50).   

Limited market is another entry barrier of direct publishing. Of the 76 percent of 
American adults who read at least one book in 2013, only 28 percent of them read at least one 
electronic book (Zickuhr and Rainie, “E-Reading Rises as Device Ownership Jumps”). 
Furthermore, only 32 percent of American adults own an e-reader and 42 percent own a tablet. 
Of that percentage, the target market for electronic books is Caucasian women over the age of 18 
with a college degree (“E-Reading Rises as Device Ownership Jumps”). Writers who publish 
directly must overcome the obstacle of catering to a significantly smaller audience than mass-
published physical books.   

Genre 
In addition to entry barriers, first-time writers must consider their target market before 

choosing a publishing method. According to industry statistics from 2012, adult fiction and 
nonfiction as well as trade books are the most profitable genres for electronic books (Milliot 4). 
Adult and trade publications are successful in the electronic direct publishing industry, because 
their niche target markets are the typical owners of an e-reader or tablet. Juvenile fiction and 
nonfiction are the least profitable genres in the electronic direct publishing industry. Voxburner’s 
“The Youth 100 2014: The UK’s Top Brands According To 18-24s” study found that 62 percent 
of British teens ages 16 to 24 prefer physical books over electronic books. (qtd. in Bury, “Young 
Adult Readers ‘Prefer Printed to Ebooks’”). Juvenile fiction was the only genre in 2011 worth 
less than a billion in the electronic market with sales of $220 million. Whereas juvenile fiction 
performed poorly electronically, it is the most profitable genre in paperback and hardback after 
adult nonfiction (Milliot 4).     

Adult nonfiction, self-help, and business books are ideal for direct publishing whereas 
fiction is better for traditional publishing (Staheli 27). Also, electronic publishing caters to 
authors who can quickly write books following a systematic formula. The most profitable genres 
of fiction for electronic direct publishing include pulp fiction such as romance, mystery, and 
fantasy (Rice 46). Aspiring authors must consider genre, trade barriers, and the benefits and 
drawbacks of each publishing method when choosing the fate of their manuscripts.   

Unsolicited Submissions and the Big Five 
In the publishing industry today, literary agents typically require first-time writers to 

create an online brand through self-publishing before accepting them. If an author wishes to 
publish with one of the Big Five, the five major publishing houses in the United States, then the 
first step is to solicit literary agents. However, there is a final option for authors interested in 
tackling the Big Five without a literary agent. 
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Submitting to Imprints  
 The Big Five adopted policies prohibiting unsolicited submissions. Unsolicited 
submissions occur when an author sends a manuscript, writing sample, or query letter without 
the representation of a literary agent. However, through imprints, it is possible for authors 
without literary agents to submit their manuscript to a major publishing house. Imprints are 
smaller publishing groups that are affiliated with major publishing houses. Typically, imprints 
work independently with their own staffs and have a specific audience. Some imprints, because 
they are smaller publishing houses that do not receive the constant inflow of submissions as The 
Big Five, accept unsolicited submissions.  
 Submitting to these imprints is a viable option for first-time authors for two major 
reasons. First, Imprints specialize in genres, authors, or audiences. For example, HarperCollins’s 
Avon Impulse exclusively publishes romance, Penguin’s Celebra only publishes books written 
by Hispanic celebrities, and Macmillan’s Square Fish publishes books targeted toward children 
(“Submit a Manuscript”; “Celebra”; “Square Fish Books”). The author and the publisher have an 
established connection if the manuscript aligns with an imprint. Second, imprints typically have 
the same national distribution as their parent publishing house. This is a major benefit of 
publishing under an imprint, because authors have the same low barriers to entry and high 
control of their manuscript as they would with small presses, yet they still have the same shelf 
exposure as a publishing contract with one of The Big Five. 
 First-time writers aspiring to traditionally publish a book without the backing of a literary 
agent should research the imprints of the Big Five which accept unsolicited manuscripts within 
their manuscript’s genre.   
 
Keys to a Successful Submission Package 
 Whether it is for a literary agent, an imprint, or a publishing press, they will often discard 
a submissions packet immediately if it does not follow the proper format. 
Query Letter or Cover Letter 
 Literary agents often require a query letter with submissions. Publishing houses typically 
ask for writing samples with the first submission and, therefore, find query letters redundant. For 
literary agents, on the other hand, the process begins with writers sending a query letter, then a 
writing sample, and finally the full manuscript (“How to Submit to a Literary Agent”).  
 When writing a query letter, be sure to include certain components. First, the letter opens 
with the hook of the novel. The aim is to intrigue the reader to move to the next section of the 
letter with only a single sentence. The next paragraph is a summary of the novel in 
approximately 150 words. Finally, the third paragraph is the writer’s biography. This section 
includes notable publishing experience and educational experience if it relates to the manuscript 
(“How to Submit to a Literary Agent”). In addition to this basic format, there are other important 
items to keep in mind when constructing a query letter. First, it is important to address the reader 
by name in the greeting of the letter and to express appreciation for the reader’s time in the 
closing of the letter (Klems, “The 10 Dos and Don’ts of Writing a Query Letter”; Triska, 
“Anatomy of a Query Letter: A Step-By-Step Guide”).       
 Cover letters will more commonly be required by publishers when submitting a 
manuscript. While a query letter focuses on the manuscript, the writer is the focus of a cover 
letter. Cover letters follow the same format as a business form letter. The letters still contain a 
hook and summary of the novel, but writer credentials and technical components of the 
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manuscript (i.e. the length in words) are more valuable than a descriptive, artful synopsis 
(“Cover Letter Format”).   
Writing Sample  

Another component of the submission packet is a writing sample. Writing samples vary 
amongst publishers and literary agents. Some may ask for the first chapters of the novel while 
others may not want a sample until after approving the writer’s query letter. Writing samples sent 
through mail should be in the standard manuscript format. Standard manuscript format requires 
unbounded one-sided pages with 1 inch margins on the page, double-spaced text, and written in 
Times New Roman size 12 font (“FAQ”). Additional formatting guidelines vary depending on 
the preferences of the publisher or literary agent. It is important to research the submission 
guidelines and follow each direction provided 

Young Adult Science Fiction 
With internationally successful series such as J.K. Rowling’s Harry Potter and Stephenie 

Meyer’s Twilight, young adult fiction has a reputation of trendsetting in popular culture, movies, 
and television (Frederick, “After Dystopia, What Next?”). More recently, The Hunger Games 
series by Suzanne Collins brought dystopian science fiction to the attention of mainstream 
readers. With consumers 18 or over making up 55 percent of the young adult fiction purchases 
and 78 percent reading the books themselves, young adult fiction no longer categorizes an age 
group. Instead, it is its own genre of literary conventions (“Young Adult Books Attract Growing 
Numbers of Adult Fans”).  Like every trend, the recent craze for dystopian fiction may come to 
an end, but the success of The Hunger Games breathes new life into the science fiction genre. 
There is speculation that the next big thing in young adult publishing will be other branches of 
science fiction such as science fiction romances and virtual reality cyberpunk (Bookish Editors, 
“What Will Be the Next Big YA Subgenre?”). This is an exciting time for writers of young adult 
science fiction and is the opportune moment for first-time authors to break into the industry. In 
addition to the information previously provided, the following sections offers specific 
information as to submitting a young adult science fiction novel to applicable major publishing 
house imprints.   
Penguin Random House Imprints. 

DAW Books was the first publishing company exclusively to publish science fiction and 
fantasy (“DAW”). DAW Books accepts unsolicited submissions that are at least 80,000 words in 
length. DAW Books will only accept a submission packet if the manuscript is an exclusive 
submission. This means that the author does not send the manuscript to any other publisher until 
receiving an acceptance or rejection from DAW Books. If after three months the author has not 
received a response from DAW Books, then the writer may submit the manuscript to other 
publishers. Writers should send submission packets by mail to Peter Stampfel at the DAW Books 
office in New York City. Packets must include the entire unbound manuscript, a cover letter, and 
a self-addressed, stamped envelope with a self-addressed, stamped postcard enclosed.  

Ace Books is an imprint of The Berkley Publishing Group, an imprint of Penguin Group 
USA. Ace Books publishes successful titles such as the Sookie Stackhouse series by Charlaine 
Harris and the science fiction classic Neuromancer by William Gibson (“Ace”). Ace Books 
accepts unsolicited submissions exclusively via email at sff@us.penguingroup.com. The 
submission packet should include a query letter and the first ten pages of the manuscript pasted 
in the body of the email without attachments (“Ace Books”).   
Macmillan Imprints.  
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 Tor is an imprint of Macmillan that publishes a variety of genres with an open 
submissions policy (“FAQ”). For writers submitting science fiction or fantasy manuscripts, 
address submission packets to the Acquisitions Editor, Science Fiction and Fantasy. Tor 
prohibits query letters in the submissions packet, but requires the first three chapters of the novel 
in standard manuscript format, a synopsis of the book, a dated cover letter, and a self-addressed, 
stamped, business-size envelope. 
 Additionally, FSG Originals is an imprint of Macmillan that accepts unsolicited science 
fiction manuscripts. FSG Originals is an imprint of Farrar, Straus and Giroux, an imprint of 
Macmillan. FSG Originals publishes unique, compelling manuscripts that are outside of the 
norm, defying “categorization and expectation” (“About”). For young adult science fiction that 
aligns itself with a more mature audience, send submissions through the adult books submission 
process of Farrar, Straus and Giroux (“About FSG”). Send submissions via mail to the Farrar, 
Straus and Giroux office in New York City. The submissions packet must include a cover letter, 
the first 50 pages of the manuscript, and a self-addressed, stamped envelope. Farrar, Straus, and 
Giroux reply with an acceptance or rejection within three to five months. 
 
Conclusion 
 With the growth of direct electronic publishing, this is both the easiest and most difficult 
time for first-time writers to publish their debut work. Authors have several different avenues to 
share their writing in both the traditional and direct publishing industries. By referencing this 
guide, first-time writers will be able to choose what methods are appropriate for them and know 
how to conduct themselves in an effective and professional manner. In a recent study of first-
time writers by Dr. Beth Dana Weinberg, only 58 percent of those surveyed finished their 
manuscript and submitted it to agents or editors. Of those who submitted, 26 percent were 
rejected and did not publish, 16 percent never actively attempted to publish their novel 
traditionally or directly, and 58 percent were either published traditionally (39.9 percent) or 
published directly (60.1 percent) (“Should Traditional Publishers Feel Threatened by the 
Potential of Self-Publishing”). A little over half of writers finish their manuscript and, of those 
who do finish and actively try to publish their novel, over half succeed. This is a reminder that it 
is with hard work, dedication, and patience that first-time writers will find their eventual success. 
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Introduction 
Technology is constantly evolving.  Along with becoming more practical, one of the 

primary goals of technology is to become realistic and hence, more immersive.  This is 
particularly so with visual-based technology, e.g. movies, video games, etc.  Realistic 
technologies may have a greater impact on a person’s perception of reality. 
Growth of Technology 

Technology is an addictive behavior (Turel, Serenko, & Giles, 2011), to the point where 
Young (2004) has justified technology addiction as a legitimate disorder.  Toronto (2009) cites 
instant gratification as a primary cause for this addiction. 

Furthermore, technology addiction is similar to other addictions in that it can potentially 
lead to isolation, depression, loneliness, etc. (Kraut, et al., 1998).  This association suggests 
psychological changes taking place due to media exposure/interaction.  Borgmann (1971) 
indirectly cites all advancements in technology as the cause of these changes.  Further evidence 
suggests that human-computer interaction can have a profound impact on persuasion (Fogg, 
2002).  This shows the rhetorical and influential power technology has or can have on an 
individual’s mindset. 

Yet there are discrepancies to Kraut’s research, challenged by Hoffman (2006) on the 
grounds that there was no control group (Caruso, 2006).  Hoffman (2006) claims the depression-
Internet link cannot exist because users are aware the Internet represents a fictive world.  True, 
the Internet displays a world that does not exist in terms of matter and physical presence, but 
Hoffman assumes people are aware of this.  This assumption ignores the possibility that humans 
can find themselves submerged into a technology so deeply, that the line between reality and 
fiction becomes blurred. 

People have historically been able to immerse themselves into technology (via literature, 
film, etc.); yet, as technology advances, humans have become more powerfully immersed into it 
(Tart, 1991).  The sheer advancements of video games give the user a feeling of more spatial 
awareness.  Waller, Hunt, and Knapp (1998), found that spatial awareness can be transferred into 
virtual environments, or out of virtual environments for real-world purposes.  The growing 
nature of reality present within technology has affected human behavior (Drascic & Milgram, 
1996; Murray, Fox, & Pettifer, 2007). 
Technology Affecting Behavior  

There is no doubt that technology has benefits (Satava, 1993), but when does it affect 
behavior negatively?  Banos et al. (1999) suggest that certain people are more vulnerable to 
dissociation.  Some individuals carry psychological traits that make them more apt to become 
absorbed by technology and have a slower “recovery time” of accepting reality again after using 
a virtual reality technology. 

Whether or not some people are predisposed to greater side effects of technology is 
important because it helps sort out whether the technology has become too engulfing, or whether 
the problem is limited to a select population (Young, 2004).  There can be detrimental side 
effects.  The transition back into the “real” world is not always finely cut.  For instance, people 
who have been subjected to the use of virtual reality and HDMs, have been found to have depth 
perception difficulties (Drascic & Milgram, 1996).  Jones, Swan, Singh, Kolstad, and Ellis 
(2008) took this study a step farther, comparing the difference between a totally virtual world, 
and a partially virtual world.  The finding of this study hinted at the possibility that the more 
virtual reality a person is subjected to, the more likely he or she is to underestimate depth 
perception.  The greater degree of “fakeness” a person experiences virtually, the more distorted 
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the person’s reality becomes.  Nevertheless, a person can so strongly associate him or herself 
with an image that technology presents, that it can mentally and physically alter their perception. 

Whatever degree of dissonance a person feels after being engulfed into a technology is 
unclear, as dissonance is difficult to define.  One of the most common examples of the search for 
the correlation of technology and behavior is between people who play violent video games and 
demonstrate violent behavior.  Previous studies (e.g. Bartholow & Anderson, 2002) have found a 
relationship between violent video games and violent behavior, some studies even finding video 
games to be the causal factor of such behavior (Bartholow, Bushman, & Sestir, 2006).  However, 
it is worth noting that publication bias has been shown to be a factor of such studies (Ferguson, 
2007).  Furthermore, there have been several positive character trait associations with video 
game use.  McGonigal (2011) cites the unnecessary obstacles that people choose for themselves 
in video games as hard work and a “rewarding experience.”  This created contradictory studies 
regarding whether or not violent video games can correlate to aggression, and more importantly, 
whether or not media is correlated to behavior. 

Methodology 
The goal of the research is to determine the degree to which watching a video game can 

be immersive enough to affect viewers’ later behavior. 
Participants 

Approximately 120 college-aged (18 years or older) male and female undergraduate 
volunteers will be drawn from various general psychology classes at Robert Morris University in 
the fall semester of 2014.  The study is unfunded and extra credit will not be offered by the 
researcher; however, individual instructors may reward students depending on their course 
policies. 
Design 

The present study will employ a between subjects design in which the four levels of the 
independent variable “immersion level” will require approximately 30 individually tested 
subjects each.  The dependent variable will be a “projection score” derived from a rating survey 
that will be completed at the end of the study. 
Materials 

A video, two abstract art images, and two surveys were required for the present research.  
The video was selected from a publicly posted Youtube recording of someone playing the game 
“Grand Theft Auto 5” (www.youtube.com/watch?v=ByrzJVHwNzY - although only a short 
sample of the video will be used: from 2:10 to 6:18).  Selection of the video was somewhat 
random based on a search of “video games” on the Youtube website, while selection of the video 
game was based on present-day pop culture, extremely realistic graphics, and the almost total use 
of “free will” for game players.  Some elements of the videos that resulted from the search made 
them unacceptable for the present study.  For the present research, some restrictions were 
imposed such as (1) no player narration, (2) no camera feed of the player embedded on top of the 
video, (3) minimal foul language (the portion of the video used does not contain foul language 
although the larger source video does), (4) the video seemed representative of immersive action 
depictions (such as what one would expect to see in a typical action movie or video game), and 
(5) allowed for a continuous stream of action for a minimum duration of six minutes.  

The two abstract art pieces were obtained following a simple Google image search for 
“abstract art” and were selected almost at random from amidst multiple possibilities.  The only 
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major restriction was that the artwork appeared to the researcher to contain a roughly equivalent 
balance of warm and cool colors (see Appendix 1). 

Two surveys were constructed for data collection.  The primary goal of the first survey 
was to acquire seemingly topic-related opinions from subjects.  Additional distractor items were 
included to provide a sense of closure to the initial task (see Appendix 2).  The goal of the 
second survey was to determine the extent to which immersive experiences carried over from the 
initial portion of the study (e.g., watching the video game recording).  Likert scale type questions 
were constructed to assess whether subjects would project their current feelings or mood onto an 
abstract image (see Appendix 3).  For example, “The picture makes me feel aggressive.” 
Procedure 

The experiment will take part in two phases.  The first phase will begin when subjects 
initially arrive at the study location.  The study location will be two adjacent resource rooms 
(Nicholson 463 and 448).  Volunteers will be greeted by a person asking in which study they are 
signed up to participate.  When it is determined to be the “video study” the subject will be asked 
if he or she would be willing to participate in another study as soon as he or she finishes the one 
originally signed up for.  It will be explained to them that they simply need student opinions 
about some artwork that the upcoming graduate class is thinking of purchasing for their class gift 
to RMU. 

Subjects will then be ushered into the “video study” where they will be randomly 
assigned to one of four condition: (1) the control group subjects will merely complete survey one 
without being presented any media, (2) the auditory-only immersion condition subjects will 
presented, (3) the visual-only immersion condition subjects will be able to watch the video, but 
the sound will be turned off, and (4) the full-immersion condition subjects will be able to both 
see and hear the video. Note that in the full-immersion condition and the auditory-only 
immersion condition, volume level will be the same.  Subjects will complete survey 1, given the 
opportunity to ask questions about the study, thanked for their participation, and then released. 

Phase two of the study will begin as they leave the “video study” where they will be 
asked again to complete a quick opinion survey about an abstract bit of artwork.  This researcher 
will select an image (always the same one) from a clearly visible set of two abstract images.  
Only a single set of ratings is needed to assess the potential carryover of immersion.  However, it 
seemed unlikely that student representatives would be obtaining ratings of only one possible 
piece of art (thereby risking the deception).  So two images will be present and subjects will be 
led to believe that the researchers alternate images between subjects.  Participants will be asked 
to provide ratings on the selected artwork using 7-point scales (see Appendix 3).  Once they 
finish, both researchers will go over the purpose of the study with subjects in order to explain 
why they needed to employ the slight deception as well as to enlist their help to not reveal the 
deception to other potential subjects. 

This data will then be analyzed to determine whether there is any significant correlation 
that suggests a connection between more media content (full-immersion) and stronger behavioral 
tendencies. 
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Results 
Raw data collected:        Video Survey         Art Survey           Means

SUB CON VS1 VS2 VS3 VS4 VS5 VS6 VS7 VS8 VS9VS10 1 2 3 4 5 6 VID VIS AUDCON
1 VID 3 4 4 4 2 4 4 4 2 5 5 3 3 3 3 3 16
2 VIS 2 4 2 2 3 4 4 3 3 4 5 2 3 4 5 2 20
3 CON 1 5 5 1 2 3 3 5 1 5 4 2 2 4 3 1 20
4 AUD 2 5 2 1 2 4 3 4 1 5 3 2 3 3 5 5 16
5 VID 3 4 2 2 1 4 3 4 2 5 2 2 4 2 3 4 13
6 VIS 4 5 3 2 3 5 2 4 1 5 5 3 3 4 5 2 20
7 CON 4 3 3 2 2 1 2 3 2 4 4 2 2 4 5 1 22
8 AUD 2 2 1 2 2 3 5 3 4 4 2 2 5 2 1 3 11
9 VID 2 4 5 3 2 2 4 4 2 5 2 2 3 4 6 1 22
10 VIS 2 3 4 3 2 2 4 5 2 2 2 2 3 1 1 2 13
11 CON 1 3 3 3 5 3 1 3 3 5 4 4 4 4 4 1 19
12 AUD 5 5 3 1 3 2 4 4 2 4 2 2 1 3 6 2 22
13 VID 1 4 5 3 1 1 3 5 3 4 1 1 3 1 5 1 18

14 VIS 2 3 2 2 2 5 4 4 4 4 4 2 2 5 5 3 21

15 CON 2 3 4 2 3 5 4 5 5 1 2 2 3 5 5 1 22

16 AUD 4 5 1 2 2 5 5 5 4 4 5 3 2 2 5 2 19

17 VID 3 4 5 3 3 5 3 2 2 4 1 1 5 1 2 2 12

18 VIS 1 4 4 4 1 4 3 3 2 5 2 1 2 2 3 4 15

19 CON 2 3 2 2 2 4 3 4 3 4 3 3 6 2 3 2 13

20 AUD 3 4 2 2 4 5 1 5 1 5 5 2 3 2 4 2 17

21 VID 2 4 1 2 2 4 5 4 2 5 5 2 2 2 5 3 18

22 VIS 3 4 2 2 3 4 3 2 2 4 3 2 5 3 3 2 15

23 CON 4 2 2 3 2 4 2 4 4 4 3 1 4 1 2 2 13

24 AUD 1 3 4 4 2 4 4 5 2 4 5 1 2 5 6 3 22

25 VID 2 4 5 3 4 3 4 4 2 4 4 2 5 1 1 2 11

26 VIS 4 5 2 1 2 5 3 5 1 5 5 2 4 1 3 4 12

27 CON 5 3 5 3 3 3 2 4 4 1 5 2 2 2 1 1 16

28 AUD 3 4 2 4 2 4 3 3 2 5 2 1 2 5 5 4 20

29 VID 4 5 5 4 4 3 3 4 1 5 5 3 2 5 6 3 22

30 VIS 1 3 3 2 2 5 4 5 3 4 5 3 3 5 5 2 21

31 CON 4 4 5 3 3 4 4 4 3 4 5 3 6 3 4 3 14

32 AUD 2 2 1 2 2 5 3 4 3 4 2 2 6 2 2 2 12

33 VID 5 5 2 2 1 3 5 2 1 5 4 4 2 2 4 2 18

34 VIS 3 4 4 4 2 4 4 2 1 5 2 1 6 1 1 4 8

35 CON 4 5 2 1 1 4 2 5 2 5 4 1 2 5 5 2 22

36 AUD 4 2 2 3 3 1 2 3 3 4 2 1 3 5 5 1 22

37 VID 2 4 4 3 2 4 4 5 3 2 2 2 4 1 2 4 11

38 VIS 3 2 1 5 3 3 2 4 1 5 5 4 3 2 4 3 16

39 CON 2 3 3 2 2 4 3 4 2 4 2 2 4 1 1 2 12
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40AUD 3 2 1 3 2 3 4 4 3 5 4 2 5 4 4 2 17

41 VID 2 3 3 2 2 4 4 4 4 2 2 2 4 2 2 2 14

42 VIS 2 2 3 1 1 4 4 4 4 2 2 1 5 2 4 2 15

43 CON 3 3 2 4 2 5 3 5 5 4 4 3 5 2 3 1 15

44AUD 2 3 2 1 4 4 4 4 3 4 4 2 3 5 5 2 21

45 VID 5 4 2 3 1 2 4 3 2 4 2 1 6 1 1 2 10

46 VIS 2 3 2 1 2 4 4 3 1 5 2 2 3 2 5 1 19

47 CON 2 4 3 2 1 5 3 4 3 4 5 2 6 1 1 4 8

48AUD 1 3 1 2 1 4 3 4 3 1 3 2 4 2 4 3 15

49 VID 2 4 5 3 4 3 5 4 2 4 4 3 3 5 5 2 21

50 VIS 4 5 2 1 2 4 4 3 2 5 5 2 3 1 3 3 14

51 CON 2 5 3 3 4 4 3 2 2 4 4 3 3 2 4 3 16

52AUD 1 4 2 2 2 4 1 3 5 5 2 2 1 4 5 1 23

53 VID 1 4 2 2 2 3 3 4 1 5 3 4 3 4 3 7 13

Table 1 
 
Analysis 
 The means for each group scored as follows: 
 

VIDEO VISUAL AUDIO CONTROL 
15.6 16.1 18.2 16.3 

 Table 2    
 
 In Table 1, Columns V1-V10 represent Survey 1, the Video Survey, scoring answers as 
numbers according to the Likert scale.  Columns 1-6 represent Survey 2, the Art Survey.  The 
data in Table 1 was marked in the order it was collected.  Because of uncertainty in number of 
actual participants, data was collected in the order Video-Visual-Control-Audio, so that 
distribution was as even as possible.  Also, this order allowed separation between Video and 
Control, the primary test groups, as well as Visual and Audio, the secondary test groups.  The 
total number of participants for each group: 
Video: 14 Visual: 13 Audio: 13 Control: 13 
 Per the hypothesis, there should be significant distinction between the fully immersive 
Video group and the Control group; however, there was no correlation that determined a 
difference; nor was there correlation to determine a significant difference amongst the Audio or 
Visual groups, thus discrediting the hypothesis. 
 
Discussion 
Findings 
 Unfortunately, there were no significant findings from this study.  This does not 
necessarily mean that the hypothesis was incorrect, but merely that it could not have been tested 
in a manner that best demonstrated its results.  Because of the lack in correlation, the data 
suggests that participants experienced little to no carry-over effect from the independent variable 
(video).  This could suggest a couple of possibilities: A) there was no immersive effect from 
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video, or B) there was an immersive effect from the video, but the dependent variable (art 
survey) could not determine the existence of this effect. 

If the former is true, that there was no immersive effect from the video, then this could 
mean that either the media did not contain qualities that immersed participants, or the conditions 
of the study, such as filtering the video due to time constraints and content, limited the amount of 
engagement participants felt toward the video.  It is also worth noting that the original hypothesis 
was applicable to different types of media, but it was determined that a medium with a higher 
rate of interaction and immersive, realistic content would probably work best. 

If the latter is true, this means that there was indeed a carry-over effect from the video, 
but that effect could not be demonstrated in the behavioral study that was conducted.  This 
suggests that while the effect may have indeed existed, a survey about abstract art was not the 
most efficient way to measure it.  Previously, it was theorized that a survey about abstract art 
could determine this effect because art is often used to evoke emotion and the abstract qualities 
of this art would force participants to internalize their own opinions rather than be led by 
something concrete.  The art used also featured a broad color range with the intentions of not 
leading participants in any one emotional direction.  Also, this behavioral measurement may not 
have been effective because the participants felt a sense of distraction from the immersion, rather 
than a sense of continuity.  For instance, due to the nature of the study, the necessity for 
deception (to not lead participants’ reactions) may have actually hindered the results by causing 
them to ignore any immersion they may have felt. 
Limitations 

There were a few limitations to this study, such as time constraints, absence of funding, 
difficulty securing participants, setting, and several delays in approval from the Institutional 
Review Board which thereby delayed the start of the study.  Also, because of institutional 
guidelines, the video used was screened for content, time, language, and the overall graphic 
nature. 

The monitoring of content could prove to be particularly effective.  Through a review of 
the literature, it is suggested that more graphic, realistic content leads to a deeper immersion and 
a line between reality and fantasy that is more distorted.  However, due to the content being 
monitored, viewers may have had a more difficult time becoming immersed than they otherwise 
would. 

Setting could also prove to have a limiting effect, as perhaps participants experience a 
more immersive effect when they are subconsciously digesting media information, rather than 
consciously viewing it in a foreign setting.  In a sense, participants may have been guarded about 
letting the content affect them, simply because of the setting. 

Time may have also played a significant role in limiting the immersive nature of the 
study.  It is suggested that the longer a person is immersed into a technology, the greater the 
effect is.  In this study, the video was just over four minutes.  If the participants had viewed a 
full-length movie, or had more time to invest into the study, then there would perhaps be a 
greater immersive effect and thus, a greater correlation between groups. 
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Appendix 1 

Abstract Art Sample 1 

Abstract Art Sample 2 
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Appendix 2 
“Video Study” Survey 

Instructions: For each of the following questions, please indicate your answer by circling the number 
that best reflects your personal view. 

1. Everyone (regardless of age, sex, or religious background) should be allowed to play video games
that are violent in nature.

Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

2. Many video games get bad reputations for making people violent, when really they are just games.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

3. The government has no right to limit the type or amount of guns I should be able to own.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

4. I feel that everyone of legal age should carry a gun for protection.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

5. The police should not have the right to own or carry more weapons than me.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

6. I try to avoid confrontational situations whenever possible.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

7. The person with the gun has the most power in the room.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

8. I think violence could be prevented through proper education.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

9. I do not enjoy playing violent video games.
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 

10. I have played Grand Theft Auto 5 (or games that are similar to it).
Strongly Strongly 
Disagree Disagree Neutral Agree Agree 

1 2 3 4 5 
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Appendix 3 

“Art Rating” Survey 

Your Help is Needed! 

The graduating class of 2015 has collected enough money from seniors to buy our class 

gift to RMU. We want to purchase a work of art as our class gift and officially present it 

to President Dell’Omo during graduation in May. 

We have narrowed it down to TWO works of art. But, we need to make sure it is the best 

choice. So, we are asking people to give their opinions about each of the works of art so we 

can pick the one that typical RMU students would most appreciate. 

We have a few opinion questions below and would appreciate it if you could answer them 

about the work of art  . All you need to do is circle your opinion for each question. 

THANK YOU!!!!!!! 

1. There is too much RED in the picture.
Strongly Slightly Neither Agree Slightly Strongly 
Disagree Disagree Disagree nor Disagree Agree Agree Agree 

1 2 3 4 5 6 7 

2. There is too much BLUE in the picture.
Strongly Slightly Neither Agree Slightly Strongly 
Disagree Disagree Disagree nor Disagree Agree Agree Agree 

1 2 3 4 5 6 7 

3. Looking at the picture makes me feel more calm.
Strongly Slightly Neither Agree Slightly Strongly 
Disagree Disagree Disagree nor Disagree Agree Agree Agree 

1 2 3 4 5 6 7 

4. This picture is scary or frightening to look at.
Strongly Slightly Neither Agree Slightly Strongly 
Disagree Disagree Disagree nor Disagree Agree Agree Agree 

1 2 3 4 5 6 7 

5. This picture has too much of a violent or aggressive feel to it.
Strongly Slightly Neither Agree Slightly Strongly 
Disagree Disagree Disagree nor Disagree Agree Agree Agree 

1 2 3 4 5 6 7 

6. This painting is boring to look at.
Strongly Slightly Neither Agree Slightly Strongly 
Disagree Disagree Disagree nor Disagree Agree Agree Agree 

1 2 3 4 5 6 7 

7. The university should purchase this picture and display it publically.
NO WAY! Don’t care TOTALLY SHOULD! 

A 
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Abstract 
The reallocation of metabolic resources in response to changing environmental conditions 

is essential to survival. One example of this phenomenon is in female Drosophila, where 
nutritional deprivation activates apoptotic checkpoints in oogenesis and reduces the production 
of mature eggs. We found that females homozygous for a mutation in Tdc1, which encodes the 
isoform of tyrosine decarboxylase that is responsible for conversion of tyrosine to tyramine in 
nonneuronal tissues, exhibited an extreme starvation-like phenotype. These females were sterile, 
and their ovaries absolutely lacked vitellogenic egg chambers. Previtellogenic egg chambers 
contained intact follicle cell (FC) layers but degenerating nurse cells and stained positively for 
activated caspase, consistent with activation of the mid-oogenesis apoptotic checkpoint. These 
phenotypes are unlikely due to an absence of tyramine, as tyramine receptor mutants are not 
female sterile.  

It has recently been reported in C. elegans that high levels of tyrosine result in the 
expression of starvation-dependent phenotypes in an AMPK-dependent manner (Ferguson et al., 
PLoS Genetics, 2013). I sought to determine whether a similar pathway in Drosophila could 
explain the female-sterile tdc1 phenotype. Consistent with this model, overexpression of a 
constitutively-active AMPK mutant in the FCs resulted in a significant reduction in vitellogenic 
egg chambers compared to overexpression of wild-type AMPK. Conversely, overexpression of a 
kinase-dead AMPK resulted in increased oogenesis. Experiments to overexpress these  
AMPK mutants in the female germline are in progress. I also tested the possibility that tyrosine 
is an endogenous signal linking starvation to a reduction in oogenesis. Two lines of evidence 
argue against this model. First, the expression of genes encoding two tyrosine-metabolizing 
enzymes, tdc1 and CG1461 (tyrosine aminotransferase) was unchanged following 4-5 days of 
protein starvation. Second, global overexpression of tdc1, which would be expected to reduce the 
level of tyrosine in the hemolymph, had no effect on the starvation-induced reduction in 
vitellogenesis. Thus it appears that elevated tyrosine can induce a starvation-like arrest of 
oogenesis but is not itself the physiological starvation signal. Supported by an NSF REU site, 
DBI-1156569. 
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Introduction 
Tyrosine is primarily known for its purpose as an amino acid. Another important purpose 

of tyrosine is its role as the precursor for neurotransmitters. Tyrosine decarboxylase is the 
enzyme that converts the amino acid tyrosine into tyramine. Tyramine is later converted into 
octopamine, an important neurotransmitter. There are two forms of genes that encodes for 
tyrosine decarboxylase. tdc1 is expressed in nonneuronal tissues and tdc2 is expressed in the 
neurons (Cole, S., Carney, G., & et. al., 2005). When tdc1 is mutated and nonfunctional, female 
Drosophila melanogaster are sterile. However, they are only sterile in the homozygous condition 
when both alleles are mutated. The cause for the sterility is the cessation of oogenesis (egg 
production). It is possible that tyrosine is the cause for sterility in these mutants. It may act as the 
signal for stopping oogenesis. If this is the case then this means that tyrosine has a role in 
oogenesis that has yet to be identified. 

The search for information supporting the idea that tyrosine has any effect on oogenesis 
was relatively futile. There were no studies done on tyrosine’s effects. There have been a few 
studies done on derivatives of tyrosine like dopamine (see (Adonyeva, N. V., Bogomolova, E. 
V., & et.al., 2013)), but these are not comparable as the derivatives of tyrosine do not have the 
same functions as tyrosine. There is, however, substantial research on other factors that may 
affect oogenesis that will be discussed late in this review. Sources are relatively recent because 
they provide sufficient background for understanding the progress of research thus far. 

There are fourteen stages of oogenesis in D. melanogaster. Stage one is the formation of 
the oocyte and stage fourteen is when the egg is fully developed and laid. In the tdc1 
homozygous mutants, oogenesis stops at stage eight which is the stage before vitellogenesis 
(yolk production) occurs (Blumenthal, E.M., 2009). One possible explanation for the sterility in 
homozygous mutant females is that higher levels of tyrosine act as a signal for the shutdown of 
oogenesis. There are no studies that explore this explanation, or the actual effects of increased 
tyrosine levels in this context. If tyrosine is the cause of the sterility in these mutants then that 
would indicate a novel role for tyrosine. There is more focus on the derivatives of tyrosine rather 
than tyrosine itself.  

Starting from scratch in trying to understand the effects of tyrosine is extremely difficult 
so finding any sort of previous model was important. There is a model in Caenorhabditis elegans 
that examines the effects of tatn-1 mutation, which is another tyrosine metabolizing enzyme. In 
C. elegans, mutation of tatn-1 causes the worm to enter the alternative larval stage known as the 
dauer. Worms enter this stage when they are under environmental stress. In this stage, worms 
have a longer lifespan and reduced fertility. The pathway outlined in the C. elegans began with 
starvation and environmental stress. Environmental stress down-regulates tatn-1 which leads to 
an increase in levels of tyrosine. The high tyrosine levels activate AMP-activated protein kinase 
ɑ (AMPK). AMPK is an important molecule in regulating metabolism under stressful conditions 
like starvation. AMPK affects the transcription factor FOXO which promotes dauer formation. It 
is important to note that mutations in insulin signaling have the same effects as tatn-1 mutation. 
This is because the insulin signaling pathway also acts on FOXO (Ferguson, A.a., Roy, S., & et. 
al., 2013). 

 This pathway served as the basis as the current study. Although tatn-1 encodes for 
tyrosine aminotransferase rather than tyrosine decarboxylase, it is possible that this pathway is 
paralleled in D. melanogaster, except the end result is sterility rather than dauer formation. This 
pathway has not been compared to D. melanogaster before. It is important to understand the 
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effects that each step in the C. elegans pathway could have on D. melanogaster because this 
would be a novel explanation for sterility in this organism. 

The first step to be reviewed is the effects of nutritional stress because it is the first step 
in the C. elegans pathway. Starvation is the environmental stress at the beginning of the pathway 
that leads to dauer formation in C. elegans. In D. melanogaster, protein starvation leads to 
sterility because of degeneration of nurse cells. Each developing egg chamber contains fifteen 
nurse cells and one oocyte. When vitellogenesis begins, the nurse cells provide nutrition by 
pouring into the oocyte. The egg chamber is surrounded by a layer of follicle cells which are 
important for signaling. If the nurse cells break down before vitellogenesis then there is no 
nutrition for the oocyte and the egg dies. Proliferation rates of germ-line and somatic cells 
involved in oogenesis decreases by fourfold under starving conditions (Drummond-Barbosa, D., 
& Spradling, a C., 2001). Protein starvation is not the only type of nutrition that can negatively 
affect D. melanogaster. Amino acid starvation has been shown to affect gene expression in 
larvae. It causes both up-regulation and down-regulation of different genes (Li, L., Edgar, B. a, 
& Grewal, S. S., 2010). Amino acid starvation is not the reason for sterility or dauer formation in 
the tatn-1 mutation model. However, it is important to note that amino acids can affect gene 
expression. 

Insulin signaling is an important pathway in all organisms and it has many effects on 
viability and lifespan. Although it is not directly related to starvation, insulin signaling is another 
important pathway to consider because it can affect oogenesis as well. Flies that are mutant for 
any of the genes in the insulin signaling pathway are also sterile. The insulin signaling pathway 
begins with InR, followed by chico, then PI3K signaling, and finally PDK. Sterility is caused by 
a lack of follicle cells which is known as the peas without pods (pwop) phenotype. Nurse cells in 
insulin signaling mutants remain unaffected except in the case of chico. When chico is mutated 
there is a split between nurse cell degeneration and pwops (Pritchett, T. L., & McCall, K., 2012). 
Mutating insulin signaling in D. melanogaster has similar affects to mutating insulin signaling in 
C. elegans because it is evolutionarily conserved (Flatt, T., Min, K.-J., & et. al., 2008). Lifespan 
is increased when insulin signaling is disrupted through mutating any one of the genes in its 
pathway (Adonyeva, N., Bogomolova, E.V., & et. al, 2013).  

AMPK is the next step in the pathway outlined by Ferguson, A.a., Roy, S., & et. al., 
2013. AMPK is usually activated when the ratio of adenosine triphosphate (ATP) to adenosine 
monophosphate (AMP) changes so that AMP is more abundant. However, ATP may or may not 
be affected in the case of C. elegans. Instead, higher tyrosine levels activate AMPK. This 
activation is completely unrelated to the levels of ATP and AMP. In this case, AMPK is 
activated directly by the higher levels of tyrosine. AMPK initiates autophagy, or cytoplasmic 
degradation (Martin, D. E., & Hall, M. N., 2005). 

AMPK’s effects are mediated by a specific pathway: Target of Rapamycin (TOR) 
signaling. AMPK represses TOR specifically. It does this by activating the TSC (tuberous 
sclerosis) complex which is upstream of TOR (Martin, D. E., & Hall, M. N., 2005). The TSC 
complex is usually inhibited by the proteins expressed by Akt (Kockel, L., Kerr, K. S., & et. al., 
2010). When the TSC complex is activated it changes the Rheb complex, which is the molecule 
that lies between the TSC complex and TOR, to its nonfunctional form. In this form it cannot 
activate TOR signaling which is therefore inhibited (Martin, D. E., & Hall, M. N., 2005). 

Autophagy is the major effect related to AMPK. The insulin signaling pathway and TOR 
signaling are key players in the regulation of autophagy. Autophagy is usually only induced 
under conditions of nutrient restriction and environmental stress. Its purpose is to ensure that 
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other cells have enough metabolites (McPhee, C. K., & Baehrecke, E. H., 2009). Autophagy is 
important for normal egg development because it regulates communication between follicle cells 
and nurse cells (Barth, J.M.I., Szabad, J., & et. al., 2010).  

AMPK has many affects other than autophagy. AMPK also plays a role in the regulation 
of anterior-posterior and apical-basal cell polarity in the oocyte (Lee, J. H., Koh, H & et.al., 
2007). When a molecule in the AMPK family is mutated the zygote (the fertilized egg) dies 
because cell polarization is disrupted. This also happens when the upstream regulator of AMPK 
is mutated (Nakano, A., & Takashima, S., 2012). Unfortunately, it can be difficult to directly 
measure AMPK levels because it is so sensitive to environmental and physical stresses. 
However, AMPK can be directly activated by AICAR, an analog to AMP, in order to study its 
effects without clouding the data with the effects of other mutations like mutation tatn-1 (Vigne, 
P., Tauc, M., & Frelin, C., 2009). 

FOXO is the final step in the C. elegans pathway to initiate dauer formation. FOXO 
stands for Forkhead box, subclass O. It is a transcription factor that is regulated by insulin 
signaling (Greer, E. L., Dowlatshahi, D., 2007). It also determines the effects of growth factors, 
nutrients, and oxidative stress through gene expression (Calnan, D.R., Brunet, A., 2008) The 
actual function of FOXO depends on its localization. Transcription only happens within the 
nucleus of the cell so this is where FOXO is functional. When it is moved out of the nucleus to 
the cytosol it becomes nonfunctional. Localization is dependent on numerous factors including 
phosphorylation, association with other transcriptional machinery, and acetylation (Van Der 
Heide, L. P., Hoekman, M. F. M., & Smidt, M. P., 2004) 

FOXO is an important transcription factor as it has several affects on D. melanogaster. 
When FOXO is mutated so it cannot be phosphorylated by its upstream regulator Akt, the 
transcription factor is no longer responsive to insulin. When FOXO is active is S2 cells it causes 
growth arrest. The cause is most likely due to activation of 4E-BP and InR (Puig, O., Marr, M. 
T., & et. al., 2003). 4E-BP is downstream of FOXO and it is an important regulator of fat 
metabolism under stressful conditions (Teleman, A. a, Chen, Y.W., & Cohen, S. M., 2005). InR 
is directly involved in the insulin signaling pathway. Also, because FOXO is so connected to the 
insulin signaling pathway, it increases the lifespan of D. melanogaster and C. elegans. It plays a 
role in cell and organ size as well (Hwangbo, D. S., Gershman, B., & et. al., 2004). The effects of 
FOXO depend on the point in development when it is expressed. If it is expressed in the early 
larval stages then growth is inhibited. However, growth continues if the expression of FOXO is 
stopped. If FOXO is expressed in the later larval stages, growth continues, but there is a reduced 
body size. Reduced body size is also an effect of starvation which means that FOXO expression 
can mimic starvation phenotypes (Kramer, J. M., Davidge, J. T., & et. al., 2003). 

Many of the steps in the tatn-1 mutation pathway in C. elegans are linked with each 
other. FOXO and TOR signaling are affected by insulin signaling. When it is active, AMPK can 
regulate TOR signaling. Nutritional stress has affects on fertility in its own right, but it also 
happens to activate AMPK. AMPK affects cell polarization which is important for the survival 
of developing oocytes. Nutritional stress also has an effect on insulin signaling. However, 
without enough nutrition there is not enough energy and metabolites for the oocyte to survive 
even before cell polarization occurs. Effects also appear to carry over between each step. Insulin 
signaling and FOXO increase lifespan while nutrition and FOXO both affect body mass. 

There is a gap in the literature supporting the idea that the tatn-1 mutation pathway in C. 
elegans is mirrored in D. melanogaster. There is also no literature on the idea that higher 
tyrosine levels are the reason for the shutdown of oogenesis in D. melanogaster. There was a 
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study done by Shannon H. Cole, Ginger E. Carney and their colleagues that shows females are 
sterile because of inability to create the neurotransmitters that are further down the tyrosine 
metabolism pathway. It does not focus on tyrosine at all. Also, these flies are sterile due to egg 
retention (Cole, S. H., Carney, G. E., & et. al., 2005). tdc1 mutants are sterile because they do 
not undergo vitellogenesis. Studies analyzing tyrosine levels in the mutants are going to be very 
important because this information is actually the missing piece that will define tyrosine’s role in 
oogenesis. It is possible to use NMR to measure the levels. It has been done in E. coli so the 
spectrum is available for comparison with NMR results from D. melanogaster (Sawada, S., 
Hideo, A., & et. al., 1990). HPLC would also be a good method for measuring tyrosine. There is 
no way to define tyrosine’s purpose without analyzing tyrosine levels and testing each step of the 
tatn-1 pathway in D. melanogaster. 

I hypothesize that RNAi line can be used to study tdc1.  tdc1 mutants are sterile due to a 
disruption in insulin signaling. Starvation will down-regulate tdc1 and tyrosine aminotransferase. 
AMPK activation will reduce fertility when expressed in the follicle cells. Starving flies with 
tdc1 over-expressed will rescue oogenesis. 

Methods 
All flies were cultured at 28°C with a 12-hour day and night cycle. 

Ovary dissections 
Dissections were done in a petri dish with a layer of black-tinted silicon. The dish was 

filled with the solution Drosophila Ringers. Drosophila Ringers was prepared as described in 
Pritchett, T. L., & McCall, K., 2012. Female adults at least two days old were anesthetized with 
CO2. Flies were pinned in the thorax region to the silicon in the dissecting dish, completely 
submerged in the solution. A small section of the posterior end of the abdomen was removed 
with forceps. Ovaries should remain attached to this section by the oviduct. If not, ovaries were 
removed by pulling on the oviduct and gently pressing on the abdomen until the ovaries were 
free. Trachea were gently removed from the ovaries.  
For immunostaining: 

Ovaries were kept connected by the oviduct for ease of transport. The ovaries were held 
in place by pinning the oviduct down with one pair of forceps. Ovaries were gently scraped with 
the other pair of forceps. Scraping motions were away from the oviduct, toward the top of the 
ovary. Ovaries were scraped three to four times in order to open the ovary, but still keep the 
ovarioles inside. Each ovary was gently spread out and flattened.  
For egg chamber counting: 

Ovaries were held in place with one set of forceps and grasped at the top of the ovary. 
The ovary was gently opened with the other set of forceps. Stage 14s were counted and removed 
first. Ovarioles were spread out so individual egg chambers could be counted. 

Egg chamber counting 
Stage 14s were characterized by the dorsal appendage and counted first. After stage 14s 

were removed egg chambers containing yolk were counted. Egg chambers that were already 
counted were moved to the side in order to avoid recounting. Each ovary was scored 
individually. Egg chambers of eight ovaries were counted before the dissecting dish was rinsed 
and filled with fresh Drosophila Ringers. 
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Protein starving flies 
Flies were conditioned on food for about two days after eclosion. After two days, the flies 

were moved to a polypropylene bottle. A petri dished filled with media that contained no protein 
was taped over the opening of the bottle. Flies were allowed to mate. Flies were kept in the 
polypropylene bottle for four days. After four days, flies were ready for data collection. 

Immunostaining: Fasciclin III and DAPI 
PBT was prepared as described in Pritchett, T. L., & McCall, K., 2012. About eight flies 

were dissected for immunostaining. Dissected ovaries were moved to a 1.5 microcentrifuge tube 
filled with 600 µL of Drosophila Ringers. The tube was flicked and centrifuged for 1 minute at 
1x g. Centrifugation was repeated until majority of ovaries were at the bottom of the tube. In a 
new tube, 50 µL of buffer B, prepared as described in Pritchett, T. L., & McCall, K., 2012, was 
mixed with 200 µL of milliQ water. The Drosophila Ringers was removed from the ovary-filled 
tube. The buffer B and milliQ water mixture was added to the tube with the ovaries. 50 µL of 
formaldehyde was added to the tube and mixed. 300 µL of heptane was added to the tube. The 
tube was allowed to incubate at room temperature for 10 minutes with gentle rotations. The 
heptane, formaldehyde, buffer B, milliQ water mixture was removed and discarded. Ovaries 
were rinsed with 500 µL of PBT and then the 500 µL of PBT was discarded. Ovaries were rinsed 
once more with 500 µL of PBT and then the PBT was discarded again. 500 µL of PBT was 
added to the tube and it was allowed to incubate at room temperature with gentle rotations for 10 
minutes. PBT was discarded into an empty petri dish in order to recover any ovaries that may get 
taken into the pipette tip. The ten minute wash was repeated two more times. 4 µL of the 
fasciclin III primary antibody (anti-goat; 1:40) (note: primary antibody for caspase staining was 
used at 1:100 dilution) was mixed with 200 ul of PBT in a separate tube. The mixture was added 
to the tube with ovaries. The tube was incubated at room temperature for two hours with gentle 
rotations. The antibody mixture was discarded. Ovaries were rinsed briefly with 500 µL of PBT 
twice in order to remove excess antibody. Ovaries were washed with 500 µL of PBT for ten 
minutes with gentle rotations. PBT was discarded into a petri dish. Washes were repeated two 
more times. 4 µL of the fasciclin III secondary antibody (anti-mouse; 1:40) was mixed with 200 
µL of PBT in a separate tube. 1:10 dilution of DAPI (for a total 1:2000 dilution) was added to 
the secondary antibody solution. The tube was wrapped in foil because the secondary antibody is 
photosensitive. This solution was added to the tube with the ovaries and the tube was wrapped in 
foil. The tube was incubated at 4°C with gentle rotations overnight. Secondary antibody solution 
was discarded. Ovaries were rinsed briefly with 500 µL of PBT twice in order to remove excess 
antibody. Ovaries were washed with 500 µL of PBT for ten minutes with gentle rotations. PBT 
was discarded into a petri dish. Washes were repeated two more times. Ovaries were rinsed twice 
with 500 µL of 1X PBS twice in order to remove as much triton as possible. 500 µL of 1X PBS 
was added to the tube prior to slide preparation. 

Slide preparation 
Ovaries were allowed to settle at the bottom of the tube. Ovaries were sucked up with a 

pipette and transferred onto a microscope slide. PBS was gently removed with a kimwipe, 
avoiding wiping off ovaries. One drop of 75% glycerol was added to the slide. A cover slip was 
gently lowered onto the slide.  
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Slide viewing 
The prepared slide was viewed under a confocal microscope. Texasred (620-750 nm) 

setting was used to view fasciclin III staining and DAPI (450-495 nm) setting was used to view 
DAPI staining. Fasciclin III stained the follicle cells. DAPI stained the nuclei of the nurse cells. 
Pictures were taken at the 40x objective. 

RNA isolation 
Six flies were anesthetized with CO2 and transferred to a 1.5 ml microcentrifuge tube. 

The tube was placed in a -20°C freezer for about five minutes. 500 µL of trizol was added to the 
tube with the flies. Flies were mashed up with a mashing gun using a new tip for each tube. The 
tube was allowed to incubate at room temperature for five minutes. 100 µL of chloroform was 
added to the tube. The tube was shaken for fifteen seconds or until the solution appeared dull 
pink. The tube was allowed to incubate for three minutes at room temperature. The tube was 
centrifuged at no more than 12 x g for fifteen minutes at 4°C. The top layer (about 300 µL) was 
transferred to a new tube and the original tube was discarded. 250 µL of isopropyl alcohol was 
added to the new tube and mixed. The tube was allowed to incubate at room temperature for ten 
minutes. The tube was centrifuged at no more than 12 x g for ten minutes at 4°C. The 
supernatant was discarded. 500 µL of 75% ethanol was added to the tube and mixed. The tube 
was centrifuged at no more than 7.5 x g for five minutes at 4°C. The ethanol was removed and 
the pellet was allowed to air dry. The pellet was dissolved in 50 µL of molecular water. RNA 
concentration and purity was determined with a nanodrop RNA was stored at -20°C 

DNase treatment 
The volume equivalent to 1 µg of RNA was added to a 1.5 ml microcentrifuge tube. 1 µL 

of RNas-free DNase and 1 µL of RQ1 RNase-free DNase 10x reaction buffer were mixed. 
Molecular water was added to bring the final volume to 10 µL. The mixture was mixed well. The 
tube was incubated at 37°C for 30 minutes. 1 µL of RQ1 DNase stop solution was mixed into the 
solution. The tube was then incubated at 65°C for ten minutes.   

cDNA: protocol 1 
5 µL of DNase-treated RNA, 10 ul of 2X reaction mix, and 4 µL of molecular water were 

mixed together in a tube. The tube was incubated at 65°C for five minutes. The tube was 
incubated on ice for one minute. The tube was briefly centrifuged and 1 µL of RTase was added 
to the mixture. The solution was mixed well and briefly centrifuged again. The tube was 
incubated at room temperature for ten minutes. The tube was incubated at 42°C for fifty minutes. 
The tube was incubated at 85°C for five minutes. The tube was stored at -20°C.  

cDNA: protocol 2 
10 µL of nuclease-free water, 4 µL of qScript Reaction mix, 1 µL of qScript RT, and 5 

µL of RNA were mixed together in a PCR tube. The tube was placed in the thermo cycler. The 
parameters were as follows: 22°C for 5 minutes, 42°C for 30 minutes, 85°C for 5 minutes, and 
hold at 4°C. The tube was stored at -20°C. 

Real-time PCR 
Reaction mix: 10 µL evagreen (or sybrgreen), 1 µL forward primer, 1 µL reverse primer, 

7 µL molecular water, 1 µL whole-fly cDNA  
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Real time PCR machine parameters were as follows: 95°C for 3 minutes then 45 cycles 
of: 95° for 15 seconds, 60°C for 45 seconds and 95° for 10 seconds 

Melt curves began at 65°C and ended at 95°C. Temperature was increased at 0.5 degree 
increments for 5 seconds each. 
Primers were used at 250 µM 
Rp49: F 5’-CTGTTGTCGATACCCTTGGGCTT-3’  
R 3’-AAGATCGTGAAGAAGCGCACCAA-5’ 

Tdc1: F 5’-GGAGCCGTTCAAGGACGTG-3’ R 5’-GAACTTGGGGTGGTTCCAGT-3’ 

Tyrosine aminotransferase primer set 1: 5’-GGCTCCAAGCTATCCCTTAACA-3’ 
R 3’-CACCAATGGACAGCGGTATCA-5’ 

Tyrosine aminotransferase primer set 2: F 5’-CGCTGTCCATTGGTGATCCC-3’ 
R 3’-TGGCATACCCATTGTACTTGC-5’ 
cDNA was diluted 1:2. Standard curve dilutions were 1:10, 1:100, 1:1000, 1:10000. Standard 
curve was made with wildtype whole-fly cDNA. 

PCR 
Flies were anesthetized with CO2 and an individual fly was placed into their own 1.5 ml 

microcentrifuge tube. The tube was incubated in the -20°C freezer for five minutes. 50 ul of 
squishing buffer and 1 µL of proteinase K was mixed and taken into a pipette tip. The pipette tip 
contained the squishing buffer was used to mash up the fly. The squishing buffer was expelled 
from the tip. The solution was mixed well by pipetting up and down. The tube was incubated at 
room temperature for twenty to thirty minutes. The tube was incubated at 95°C for one to two 
minutes.  Reaction mix for PCR: 12.5 ul of Master Mix, 1 µL forward primer, 1 µL reverse 
primer, 5.5 µL molecular water, 5 µL DNA. The annealing temperature was 58°C and there were 
35 cycles. PCR reactions were analyzed in a 1% agarose gel. 1X TBE was used to make the gel. 
1 µL of ethidium bromide was mixed into the gel solution before solidification. Bands were 
viewed with UV.  

Fly Crosses 
RNAi lines tdc1JF01819 and tdc1KK110035 were crossed individually with the actin-gal4

driver for expression of RNAi through entire fly. AMPK construct lines were crossed with CY2-
gal4 for expression of AMPK in the follicle cells. 
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Data 
General size comparison 

Figure 1. Depicted above are the ovaries (indicated by an arrow) of a female fly heterozygous for 
tdc1fo3311 and wildtype. On the right are the ovaries (indicated by an arrowhead) of a female fly
homozygous for tdc1f03311.

Immunostaining 

Figure 2. Depicted above are the healthy egg chambers of a female fly heterozygous for tdc1f03311

and wildtype.  Each egg chamber is enclosed by a layer of follicle cells. Follicle cells (indicated 
by arrow heads) are red. Fasciclin III staining was used to stain these cells. Polar cells are also 
stained red. Follicle cells are intact. DNA in the nuclei (indicated by arrows) of the nurse cells is 
blue. DAPI was used to stain these nuclei. Nurse cell nuclei are healthy. Also depicted is an 
unhealthy egg chamber (red arrow head). The nuclei of the nurse cells in this egg chamber are 
degenerating (red arrow). 
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Figure 3 and 4. Depicted above are the egg chambers of a starved female fly heterozygous for 
tdc1f03311 and wildtype. Each egg chamber is enclosed by a layer of follicle cells. Follicle cells
(indicated by arrow heads) are red. Fasciclin III staining was used to stain these cells. Polar cells 
are also stained red. Follicle cells are intact. DNA in the nuclei (indicated by arrows) of the nurse 
cells is blue. DAPI was used to stain these nuclei. Nuclei in these egg chambers are beginning to 
degenerate. 

Figure 5. Ovary 1. Depicted above are the egg chambers of a female fly homozygous for 
tdc1f03311. Each egg chamber is enclosed by a layer of follicle cells. Follicle cells (indicated by
arrow heads) are red. Fasciclin III staining was used to stain these cells. Polar cells are also 
stained red. Follicle cell are intact. DNA in the nuclei (indicated by arrows) of the nurse cells is 
blue. DAPI was used to stain these nuclei. Nuclei in these egg chambers are degenerated. 
Overall, the egg chambers are misshapen. 
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Figure 6. Ovary 2. Depicted above are the egg chambers of a female fly homozygous for 
tdc1f03311. Each egg chamber is enclosed by a layer of follicle cells. Follicle cells (indicated by
arrow heads) are red. Fasciclin III staining was used to stain these cells. Polar cells are also 
stained red. Follicle cell are intact. DNA in the nuclei (indicated by arrows) of the nurse cells is 
blue. DAPI was used to stain these nuclei. Nuclei in these egg chambers are degenerated. 
Overall, the egg chambers are misshapen. 

Figure 7. Ovary 3. Depicted above are the egg chambers of a female fly homozygous for 
tdc1f03311. Each egg chamber is enclosed by a layer of follicle cells. Follicle cells (indicated by
arrow heads) are red. Fasciclin III staining was used to stain these cells. Polar cells are also 
stained red. Follicle cell are intact. DNA in the nuclei (indicated by arrows) of the nurse cells is 
blue. DAPI was used to stain these nuclei. Nuclei in these egg chambers are degenerated. 
Overall, the egg chambers are misshapen. 
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Figure 8. Depicted above are the egg chambers of a female fly homozygous for tdc1f03311. DNA
fragmentation is stained green (indicated by arrowheads). Caspase was used to stain this 
degrading DNA. DNA in the nuclei (indicated by black arrows) of the nurse cells is blue. DAPI 
was used to stain these nuclei. 

Figure 9. Depicted above are the egg chambers of a female fly heterozygous for tdc1f03311and
wildtype. DNA fragmentation is stained green. Caspase was used to stain this degrading DNA. 
DNA in the nuclei (indicated by arrows) of the nurse cells is blue. DAPI was used to stain these 
nuclei. 
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Vitellogenic egg chamber counts 

Figure 10. Depicted above is a graph of  vitellogenic egg chamber counts in tdc1 controls and 
knockdowns. tdc1JF01819 and tdc1KK11035 are RNAi lines for tdc1. tdc2JF01910 is an RNAi line for
tdc2. The number of vitellogenic chambers in the knockdowns was not zero.  

Figure 11. Depicted above is a graph of vitellogenic egg chamber counts for AMPK variants. 
Letters indicate statistical differences calculated by a one-way ANOVA test. 32112 produced a 
dominant negative AMPK, 33822 and 32108 both produced normal functioning AMPK, but 
different constructs, and 32110 produced a constitutively active AMPK. 
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Tukey's multiple comparisons test 
Mean 

Difference 
95% Confidence interval 

of difference Significant 
32112 vs. 33822 6.313 2.581 to 10.05 Yes 
32112 vs. 32110 12.88 9.006 to 16.76 Yes 
32112 vs. 32108 7.885 4.006 to 11.76 Yes 
33822 vs. 32110 6.571 2.760 to 10.38 Yes 
33822 vs. 32108 1.571 -2.240 to 5.383 No 
32110 vs. 32108 -5.000 -8.956 to -1.044 Yes 
Figure 12. Depicted above is the summary table for the Tukey’s multiple comparisons tests for 
figure 10. It was used to determine if there was a difference between the AMPK treatment 
groups. 

Figure 13. Depicted above is a graph of vitellogenic egg chamber counts for flies in which tdc1 
was over-expressed. Flies were also starved. Flies in which tdc1 was over-expressed showed a 
significantly higher amount of vitellogenic egg chambers (p<0.05). Control flies did not have 
normal distribution.  

Mann Whitney test 
P value 0.0207 
Exact or approximate P value? Exact 
P value summary * 
Significantly different? (P < 0.05) Yes 
One- or two-tailed P value? Two-tailed 
Figure 14. Depicted above is the summary table for the Mann Whitney test used to determine if 
there was a significant difference between the two groups in figure 12.  
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Gene expression 

Figure 15. Depicted above is a graph of gene expression for tdc1 in controls and knockdowns. 
Gene expression was normalized to the expression of the ribosomal gene Rp49. tdc1JF01819 and

tdc1KK11035 are RNAi lines for tdc1.

Figure 16. Depicted above is a graph of gene expression of tdc1 in two experimental groups. 
Gene expression was normalized to the expression of the ribosomal gene Rp49. The 
experimental groups were starved and the controls were fed. 
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Figure 17. Depicted above is a graph of gene expression of CG1461, the fly ortholog of tatn1, in 
two experimental groups. Gene expression was normalized to the expression of the ribosomal 
gene Rp49. The experimental groups were starved and the controls were fed. 

Figure 18. Depicted above is a graph of gene expression of CG1461, the fly ortholog of tatn1, in 
two experimental groups. Gene expression was normalized to the expression of the ribosomal 
gene Rp49. The experimental groups were starved and the controls were fed. 
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Discussion 
At the beginning of the experiment, there were no homozygous tdc1 mutant flies 

eclosing. This was possibly because there was a substantial amount of genetic drift that occurred 
in the stock. This led to the exploration of using RNAi lines to study the effects of tdc1 
mutations. Three RNAi lines were used in this experiment: tdc1JF01819, tdc1KK110035, and
tdc2JF01910. The first two knock down expression of tdc1 and the third knocks down expression of
tdc2. Each line was crossed with an actin-gal4 driver in order for the gene to be knocked down 
in the entire body of the progeny of the cross. After mating, egg chambers were examined to 
make sure that the phenotype of the progeny was the desired phenotype. The number of 
vitellogenic egg chambers was counted. The tdc1 mutant phenotype was not present in any of the 
progeny of any of the crosses. Real time PCR reaffirmed that there was still some expression of 
the gene. This meant that these specific RNAi lines could not be used to study the tdc1 mutation. 
It is possible that other RNAi lines would be useful, but they were unavailable at the time of this 
experiment. In order, to get tdc1 mutants I had to rely on an out-crossing. A recombinant line 
was in the process of being established and one of the possible progeny of this line was 
heterozygous for the tdc1 mutation. These flies were crossed together and a new line of tdc1 
mutants was established and homozygotes began eclosing. These flies were used for further 
experiments. 

Tdc1 mutants are sterile because they do not undergo vitellogenesis. However, it was 
important for this experiment to determine the cause behind this. Immunostaining with DAPI and 
fasciclin III was the first step to understanding what exactly was happening in the tdc1 mutants 
to cause their sterility. The morphology of the egg chambers of homozygous tdc1 mutants was 
the opposite of what was expected. We hypothesized that the tdc1 mutants were sterile due to a 
disruption of insulin signaling. In this case, there is a definitive phenotype that would have been 
seen. The follicle cells in the tdc1 mutants would not have been present (Pritchett, T. L., & 
McCall, K., 2012). Instead, the follicle cells of the egg chambers in tdc1 mutants were intact. 
This indicates that insulin signaling is not disrupted in tdc1 mutants and not the cause for the 
sterility in these flies. 

The cause for sterility in tdc1 mutants lies in the fact that the nurse cells of each egg 
chamber are degenerating. Degeneration is very prominent in each egg chamber and even to the 
extent that the egg chambers started to become malformed. Nurse cells provide nutrition for the 
oocyte so they are vital to the survival of the egg. Degeneration of nurse cells is usually a 
phenotype associated with starvation (Pritchett, T. L., & McCall, K., 2012). The phenotype 
exhibited by the tdc1 mutants appears to be more extreme than that of starved flies. Caspase 
staining reaffirmed that degeneration of the nurse cells was occurring and that it was intense. 

Degenerating nurse cells appeared to be the cause of the sterility in homozygous 
tdc1 mutants. Being that this phenotype was generally associated with starvation; the next logical 
step was to determine if tdc1 expression is affected in starving flies. Real time PCR determined 
that there was no down-regulation of tdc1 so starvation was affecting tdc1 at all. It appears that 
starvation is not linked to tdc1 at all even though the phenotype of the egg chambers in the 
homozygous mutant flies is similar to the phenotype of the egg chambers in starved flies. It was 
also important to determine if starvation of flies affected the expression of tyrosine 
aminotransferase. Starvation had no effect on tyrosine aminotransferase expression either. This 
means that the model found in C. elegans used as a basis for these experiments could not be 
directly translated to Drosophila melanogaster (Ferguson, A.a., Roy, S., & et. al., 2013). 
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However, it is possible that only the beginning of the model is the only part that does not occur 
in Drosophila melanogaster. The rest of the model may still be applicable. 
 Despite these results, another experiment was done in order to study the effects of 
starvation on tdc1 expression and oogenesis. tdc1 was over-expressed throughout the entire fly 
by crossing the UAS-tdc1 line with the actin-gal4 driver. Flies in which tdc1 is over-expressed 
eclose slower than wildtype flies, but are still viable. These flies were starved in order to, ideally, 
down-regulate the over-expressed tdc1. This should cause levels of tyrosine to normalize and 
oogenesis to be rescued. Starvation positively affected oogenesis in these flies. This would 
indicate that starvation may still have some role in the tdc1 model, but it is more complicated 
than previously thought. However, this is not the case because these results could not be 
replicated. This agrees with the experiment in which tdc1 expression was unaffected by 
starvation. 
 AMPK is activated by high tyrosine levels in C. elegans, so it was important to determine 
if AMPK activation in Drosophila melanogaster negatively affects oogenesis. In order to do this, 
I used four fly lines which contained different AMPK constructs. One construct of AMPK was 
inactive and another was always active. The other two contained normally functioning AMPK 
constructs. Expression of the AMPK construct in the follicle cells of the egg chambers was 
facilitated the use of the CY2-gal4 driver. The number of vitellogenic egg chambers was counted 
in order to determine if there was an effect on oogenesis. The flies with the inactive AMPKs 
showed there was less of a negative effect on oogenesis than the other three constructs. The flies 
with the two normally functioning AMPK constructs showed there was less of a negative effect 
on oogenesis than the AMPK construct that was always active, but more of a negative effect than 
the inactive AMPK construct. The AMPK construct that was always active had the most 
negative effect on oogenesis. These results agree with the C. elegans model which states that 
activation can have an effect on fertility. However, there was no control group for this 
experiment so it is difficult to compare with wildtype flies and determine what the normal 
number of vitellogenic egg chambers is in flies of the same age. 
 These experiments determined if the model found in C. elegans was also a model for the 
sterility of tdc1 mutants. Unfortunately, this model does not directly translate as starvation does 
not down-regulate tdc1 expression. However, activation of AMPK does have a negative effect on 
oogenesis so this part of the model is applicable to Drosophila melanogaster. The whole purpose 
of this study was to determine the effects of tyrosine on oogenesis. However, to really determine 
those effects, tyrosine levels need to be directly measured. The levels of tyrosine in the flies of 
each experiment could be correlated with the results. From there, the real role of tyrosine in 
oogenesis could be determined.  

The results of the starvation experiment in combination with the results of the 
immunostaining experiment may lead one to question the role of tyrosine in oogenesis. However, 
just because tdc1 is unaffected by starvation, it does not mean that tyrosine is not the signal for 
sterility similar to starvation sterility. There are many enzymes that metabolize tyrosine so it will 
be important for further studies to examine those as well. 
 
Conclusion 
 This study determined that the direct cause for sterility in tdc1 mutants is the severe 
degeneration of the nurse cells. This also means that insulin signaling is not disrupted in these 
flies. Tdc1 and tyrosine aminotransferase expression are not affected by starvation and therefore 
part of the C. elegans model is not applicable in Drosophila melanogaster. Activation of AMPK 
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does have a negative effect on oogenesis so this piece of the C. elegans model is applicable. 
Starving flies in which tdc1 is over-expressed appeared to rescue oogenesis, but these results 
were not replicable. This reaffirms the results that tdc1 expression is not affected by starvation. 

Tyrosine levels could not be directly measured in this study, but will be important for 
further studies. The model for the effects of tyrosine is incomplete without these measurements. 
It will be important to determine tyrosine levels in starving flies and in flies that have variable 
AMPK expression.  
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Abstract 
For my thesis, I have chosen to do a creative project. After researching about the Sandy 

Hook tragedy as well as other mass shootings, I developed an idea for a play. As of now, it has 
been one year since I began writing the play, which underwent (and is still undergoing) edits. For 
my thesis, I plan to document the research that helped shape the work, as well as the process I 
went in generating ideas and making edits. I will detail the staged reading of the first draft of the 
play (then entitled Interred), as well as the process of revisions that led up to the play’s staging at 
Massey Theatre at RMU in October 2014. This play, Remembrance, is the creative portion of my 
thesis. To finish, I plan to explain areas of further revisions I will make to the work based on 
various commentary from friends, directors and other playwrights who saw the work. I hope to 
inspire students to continue to do creative projects and provide a case study of myself as a 
playwright for other aspiring playwrights to read and consider. 
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Introduction 
I wanted to vomit, I was that nervous. Massey Theatre had been my sanctuary for my first 

three years at Robert Morris University. Some people do yoga, while others do illegal drugs or 
meet strangers in bathrooms at three in the morning; I do theatre. It was a new feeling, the 
nervousness that raced through my body on opening night of a brand new show:  my play, 
Remembrance. October 2nd was the first night anyone in the world would be seeing it. The
pressure was high. 

Remembrance debuted at Robert Morris University on October 2nd, 2015, and ran for
three performances, closing on October 4th. The play was unique in that it was the first time a
student’s full-length work had been performed as a main stage show. Previously, the only 
student-written works seen at Massey Theatre were ten-minute plays written, directed and 
performed within a 24 hour period for an even known as Play in a Day. Additionally, 
Remembrance made history at RMU for being the first original world-premiere play performed 
in the theatre. It met with relatively positive critical reception; the then-president Greg Dell’omo 
released this statement after attending the premiere:  “I attended the performance last night and it 
is extremely powerful, moving and well performed” (Dell’Omo n.p.). The play did not end its 
run with Robert Morris University, however; Remembrance continued on in a remounting at 
Cleveland State University as part of the Fringe Festival, a subsection of the Kennedy Center 
American College Theatre Festival (KCACTF). Including the main stage shows, Remembrance 
joined only 11 other productions chosen to perform at the conference from college theatre 
programs across Pennsylvania, Ohio, New York, New Jersey, and Maryland. There have even 
been inquiries about additional new productions from various theatre companies in Western 
Pennsylvania. 

Of course, accolades fail to make an interesting thesis. Instead, I will be reflecting on the 
creation of Remembrance, beginning with the earliest ideas and ending with its last staging at 
Cleveland State. I am certain I will be criticized for this paper, with remarks that I am self-
indulgent, egotistical, lazy, and completely disregarding and disrespecting the traditional thesis 
by promoting a commentary on a creative project instead of doing “real research.” Perhaps these 
views against me are completely valid, but they are of no importance to me. I write this thesis for 
future students who may want to write or direct a play, build a board game, design a ride for 
Disneyland or paint a landscape of sheep in the mist. I have learned more about myself and the 
world around me from writing Remembrance than I have in many of my classes. I know other 
students can and will have similar experiences to mine, even if their end product is not a play. I 
write for the future, not for the present. 

And perhaps, more so (and this is the egotistical part), I write for myself. I want my 
experiences down on paper to document a momentous event in my young life. I think 
Remembrance is certainly worth remembering. 

Mister Malice:  The Original Idea 
I would love to say the idea for Remembrance came to me in a “Eureka!” moment, and 

that my original idea perfectly matched the production that performed at Massey Theatre in 
October. Unfortunately, or rather fortunately, this was not the case. 

Remembrance begins with a production that was barely an idea and little more than a 
title:  Mister Malice. While walking back from class during the fall of my sophomore year 
(2012-2013), I pictured a vigilante superhero, a cross between DC’s Batman and R.L. Stein’s the 
Mutant, against a stylized background. My superhero, whom I nicknamed Mr. Malice, stood 
peering down at an eight-year-old boy, reading a Mr. Malice comic in his bedroom. This image 
struck me and continued with me for a couple weeks. I began formulating a plot. I decided the 
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boy was obsessed with Mr. Malice, much to the chagrin of his family, to the point that the boy 
thought the superhero was real. Soon, I gave the boy an older brother who defended his brother’s 
isolating passion, and a father against it. Mr. Malice, as his name suggests, became warped as the 
boy grew more obsessed, turning into a dark, violent figure telling the boy to commit violent 
acts. Soon, the two would merge, leading to several murders and climaxing in the older brother’s 
death. The details of this play were never truly finalized in my mind; like many ideas, I noted 
Mr. Malice and filed it away to be fixed at a later date. The basic family structure (with the 
addition of two sisters) is truly the only remaining connection between Mr. Malice and 
Remembrance. An event in December, 2012, would bring the idea back into mind and alter it for 
good. 

Sandy Hook 
While attending the Kennedy Center American College Theatre Festival (KCACTF) in 

Towson, Maryland, in January 2013, I watched a report on the Sandy Hook massacre that 
occurred in Newton, Connecticut, on December 14, 2012. I had seen multiple reports throughout 
the weeks, but it was not until KCACTF that I began to notice what was, to me, a disturbing 
pattern:  the slogan “Pray for 26” had been popularized. The “26” were the 20 children and six 
staff members killed by gunman Adam Lanza. Certainly, I felt these young, innocent victims 
should be honored, but what bothered me was that Nancy Lanza, Adam’s mother, had been 
reportedly killed in her home by Lanza before the attack. She was a victim as much as anybody 
else, but all anyone could say was “Pray for 26,” not “Pray for 27.” In most of the reports, Nancy 
Lanza was a side note, with the majority of the focus going to the young victims, and rightfully 
so. This injustice to Nancy Lanza, however, remained in my mind for quite some time. America 
ignored her and her surviving family, focusing on interviews with relatives of the youngest 
victims. Her relation to the perpetrator doomed her to be forgotten almost completely by the 
media, her family’s suffering greatly ignored.  

One of the earliest ideas I have learned from this process is that inspiration can come 
from anywhere. The concept itself seems simple, almost asinine that I had not realized it sooner. 
However, in that moment of contemplation, Mister Malice had been linked permanently with the 
idea of Sandy Hook. Soon, details in my unwritten play began to change. The boy’s age was 
increased to 15 or 16 and one of his parents would fall victim to his rage. The comic book aspect 
of the play dissolved almost instantly. A new play was beginning to form, and would remain 
unnamed for quite some time. Even early on, critical thought was spent on this play, and lessons 
were being learned. The sudden spark of inspiration from a current, real-life event destroyed and 
rebuilt an idea. I suggest, for those seeking to complete a creative project, to remain very open to 
everything in the surrounding world. The most helpful and impactful change could be in the 
smallest detail. 

Getting Started 
Around March or April of 2013, I learned, from speaking with Dr. Monica VanDieren, 

that my honors thesis could be a creative project. I decided then I would write a play, leading to a 
second revelation:  creative people (at least, I) need deadlines. I knew the thesis would keep me 
on a strict deadline of research and composition, which would force me to write consistently. 
Before this project, I enjoyed writing on a whim, casually beginning a story but never finishing, 
and moving on to the next new idea. An initial challenge for me would be sticking to the same 
project and see it through its completion. As it would turn out, I did not end up staying with my 
first completed draft. 
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I began writing in June, 2013. I had finally decided on a concept for the play. Inspired by 
Greek tragedies such as Sophocles’ Oedipus Rex, I choose to include a chorus of individuals to 
assist in telling the story. I settled on using a chorus because I realized that, in a situation like 
Sandy Hook, many emotions are buried and much is left unsaid. My intention was to examine 
these feeling by having the chorus (a group of 12 individuals) fill in with all of the characters’ 
thoughts as the “family” characters spoke in silence-filled dialogue. I began writing later in the 
day at around 6 pm and continued to around midnight. A third discovery for me was that I tend 
to write later in the day and even well into the night, as opposed to writing in the morning when I 
lacked interest in doing so. If at all possible, creative people need to set aside time during the day 
when they feel the most inspired or excited to work. While I have lost plenty of sleep with this 
method, I also have quite a bit more work to show for my sacrifices than I did before this 
discovery. 

I struggled on the first day with this early draft. One reason for this was that I was writing 
for Colonial Theatre, the theatre company at Robert Morris University. I wanted a play that had a 
huge cast of characters so that a large number of my friends and peers could be cast in my show.  
This generosity showed my foolishness and inexperience. My initial scene consisted of all twelve 
Chorus members on stage at once, with much of their dialogue overlapping. Within the first day 
of writing, I grew tired of the piece, but could not quite figure out why I was struggling. The 
answer was simple; too many characters led to chaos within the dialogue and underdevelopment. 
I did not enjoy this draft, and spent two or three more days rereading what I had written to see 
what could be done. I had little hope for my script at that point. 

Another issue, one far less subtle, led to my hesitance with this initial draft. I suffer from 
strong, uncontrollable bouts of depression. Even on the happiest days, my mood can morph into 
extreme moodiness, lethargy and self-disgust. I feared delving into a topic with so much 
emotional charge behind it, afraid I may have gotten lost within the sadness, ruining my summer 
vacation. As with Mister Malice, I put this unnamed script on the backburner. But I did not stop 
writing. 

The Audience:  A Failed Comedy 
To lift my spirits, I began work on a comedic piece I had mused in my mind for about as 

long as what would become Remembrance. As a parody of the terrible, disrespectful behavior I 
witnessed theater-goers do while working as a house manager for Colonial Theatre (and by being 
an avid theatre-goer myself), I created a piece entitled The Audience. The play had multiple 
stories revolving around a crazy, dysfunctional group of people attending a performance. The 
real audience, and its terrible conduct, would be literally reflected by the “audience” on stage. 
Characters received phone calls, texted each other, carried on loud conversations, fell asleep, 
treated ushers like children, and even performed sexual acts upon one another. Oddly enough, I 
was more confident about writing 17 characters all in the same scene for The Audience than I 
was about the dozen of chorus members in my abandoned project. In any case, I greatly enjoyed 
the piece and found it hilarious. I knew which friends and colleagues in Colonial Theatre I 
wanted for each part, for I had written each character based on a real person I knew. As I have 
stated before, I am an egotist, and I thought my work was incredible. 

In September, 2013, I met with my adviser, Professor Barbara Burgess-Lefebvre, to 
discuss my play and possible ways of revising it. I had fully expected her to find it as funny as I 
did, but during our meeting, it became painfully obvious she has not enjoyed the work. Some of 
the comedy was relatively crude, but more importantly, the characters were flat. Instead of 
having multiple dimensions of personality, as I had thought, there was simply not enough 
dialogue, action and/or conflict from any one character to gain a true sense of who he or she was. 
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What I had instead were characters based on stereotypes and overused archetypes, leaving 
Professor Burgess-Lefebvre to struggle finding a reason to care about any of them. The Audience 
lacked audience connection, an issue I had not expected to have. A play cannot be considered 
successful if the audience is not moved, educated, or put in a better mood after watching it. I had 
an empty, unemotionally satisfying play. 
 Another reason The Audience was a failure as a piece was its lack of focus. My idea 
required the cast to not have a leading player, and gave small groups of people their own story 
lines that loosely connected with other groups. While I had thought it was fantastic, Professor 
Burgess-Lefebvre pointed out that this choice left the play feeling disjointed and without any real 
rise in action or tension. Professor Burgess-Lefebvre challenged me to rewrite my piece to make 
its plot more cohesive and characters more developed, for she enjoyed the play’s concept. 
 Despite the inherent failure of The Audience, lessons were successfully taken in. I was 
taught to appreciate and practice humility, for most criticism is generally constructive. Professor 
Burgess-Lefebvre did not attack me; she simply tried to help me improve my craft. It finally sank 
in that I should try to limit the number of character I am writing about in a given scene to avoid 
confusion. I would use this knowledge when I would return to my original idea. Finally, I 
understood why writing a piece specifically for a group of people can be an awful idea. I 
forfeited creativity by trying to make characters who were carbon copies of other; not only that, 
but I was creating characters for people so much like their fictitious counterparts that no acting 
would be necessary on the actors’ part. A script is not written to make life easier for the actors; 
scripts are written to tell stories. 
 
The Road to Interred 
 Between October 2013 and December 2013, I made little to no progress on The Audience. 
I became bored by the project and wanted to move on the write something better. Over 
Christmas break, I rewrote the chorus introduction scene to the unnamed script I had started over 
the summer. 
 The key difference was the reduced number of Chorus members. Three acted as my ideal 
number of ensemble members. By dwindling down the number, I was able to write far more 
manageable and interesting dialogue for the Chorus to introduce. I also abandoned the overly 
complex idea to have the Chorus fill in for every thought the family characters had. Instead, I 
decided my weakness as a writer is character development, so I took special care to try to treat 
each of the three Chorus as individuals. I decided which of the Chorus were more likely to be 
open-minded, which would be religious, and who was personally affected by the tragedy, among 
other questions. Much of the Chorus dialogue written in this draft remained relatively similar to 
that in Remembrance, although some lines were edited for flow and sound. 
 I moved on to finally starting some of the family’s scenes. I decided that the shooter 
would have an older brother, as I imagined since Mister Malice, but to balance this masculine 
character (and to get a different perspective on the tragedy), I gave the shooter two sisters, and 
finally decided, like Adam Lanza, his mother was his victim. 
 Having only half of the first act done, I casually mentioned the project to Professor 
Burgess-Lefebvre during our additional discussion on solutions to The Audience dilemma. 
Coincidentally, we were driving to KCACTF 2014. One could say Remembrance has its 
beginning, middle and end in KCACTF. On describing the plot of this piece and admitting I was 
scared of writing it (partially for public backlash and partially for possible depression due to the 
subject matter), Professor Burgess-Lefebvre encouraged me that this was the project I needed to 
pursue. We agreed on an April deadline in order to do a staged reading of the piece. A staged 
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reading is an event where actors simply read from a script. While there is acting, the play is not 
being staged. Staged readings are a tool I learned to utilize because of this project. 
 
Interred 
 Much as it had been with writing The Audience over the summer, Interred (a 
Shakespearean word for ‘buried’ I had chosen as a title) was the result of quite a few late night 
writing sessions. I had a head start from winter break and wanted to have a full draft completed. 
 The family’s plotline took most of my focus. What I knew was that my fictional was not 
talking about their son/brother who killed him and their mother in a mass shooting. I felt it was 
natural for the family to try and repress memories of the shooter and the mother, but I needed an 
excuse that would finally open up the family members and get them talking again. I decided that 
the surviving siblings (then Reuben and Laura) also had a much younger sister, too young at four 
or five to comprehend what was going on. Paul, the father, had forbidden Reuben from talking 
about his brother to who was then referred to as Fiona, the younger sister. I decided to use Fiona 
mainly as a plot device to drive the action:  the story’s catalyst would be her discovering a 
picture of her forgotten older brother. Reuben, to distract her, decides to tell a fairy tale loosely 
based on the tragedy that had happened. Eventually, Fiona recounts this story to Laura, who then 
tells their father. After an uncomfortable dinner that leaves all of them no closer to solving the 
problem, Reuben and Laura spend a sleepless night confronting each other and the incident. In 
the final scene, Paul and Reuben fight to save their relationship, but Reuben’s insistence that 
Paul accept the forgotten brother destroys the family forever. 
 The stage reading went fairly well, and opened my eyes to quite a few things, mostly plot 
issues. The character of Laura had been away from home for several years, and yet no one in the 
family seemed to have any major reaction to that until the second act. I had also failed to show 
that Laura was a children’s book author, even though that fact became important later on. 
Reuben’s dialogue was entirely too whinny and he did not seem to have any real motivation to 
do any of the things he did. Paul, the father, just seemed like a stock character father:  grumpy, 
distant, and uncaring. The little girl, Fiona, was essentially useless, as she was written only as a 
plot device. The only characters that generally got praised (and those in attendance to the reading 
wanted to hear more from) were the Chorus.  
 I now had all of summer 2014 ahead of me, and quite a few changes to make. The 
agreement with Professor Burgess-Lefebvre was that my play would not be a main stage, but 
would be presented again as a stage reading, this time as a public event. I was satisfied with that, 
and began the slow process of revisions. 
 
Literature Review 
 I realize this is probably not the best place for a literature review, but I feel it is 
appropriate to discuss the research that helped to influence the rewriting of Remembrance.  
 
Research 
 Even with a creative project, legitimate research needs to be considered before writing. 
To tackle this difficult subject, focus was given to two recent tragedies:  the Sandy Hook 
massacre in 2012 and the Virginia Tech shootings in 2007. Research from both tragedies was 
used to influence the characters in Remembrance. 
 To create the family (the characters of Ben, Laura and Paul), specific attention was given 
to Adam Lanza (the perpetrator of the Sandy Hook attack) and his family. In their article about a 
probe of the Lanza house, Ron Scherer and Stacy Teicher Khadaroo describe in the Christian 
Science Monitor a family at odds with their son before the attack (2013). While Remembrance 
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primarily focused on the after effects of a shooting, understanding what leads up to such an event 
was extremely important in developing the characters. To prevent criticism that Remembrance 
too closely resembles events in Newtown, however, only a few of the details learned about 
Sandy Hook were used. One of these exceptions was a detail learned in a transcript of a news 
report between ABC’s Diane Sawyer and Brian Ross, in which the discovery of Nancy Lanza’s 
body at her home came to light (2012). Nancy Lanza inspired Claire within Remembrance.  
 The Virginia Tech massacre (among others) also helped to shape the characters of the 
Chorus as well as the family. The Chorus represents, at times, various members of the fictional 
town of Remembrance. Research needed to be done to capture the pain, vulnerability, shock and 
grief of the surviving members of a town after such a catastrophe. To gain a better sense of the 
psychology of these victims, an article entitled “Impact of Mass Shootings on Individual 
Adjustment,” published in the PTSD Research Quarterly was consulted, detailing not only other 
similar tragedies from 1988 to 2008, but also various studies on the survivors of these incidents 
(Orcutt, Miron & Seligowski 2014). While the writers of this article described research mostly 
on Post Traumatic Stress Disorder (PTSD), others have expanded the definition of trauma, using 
personal experience with the Virginia Tech shooting to motivate their research on the emotional 
and mental effects of the event (Smith, Abeyta, Hughes & Jones 2014).  
 Research on mass shootings cannot solely focus on the victims; the shooter’s mindset 
must be examined as well. In order to add poignancy to the piece, the choice to make Jake (the 
fictional shooter) mentally ill was made. This choice required a certain amount of realism. 
Jessica Rosenberg’s “Mass Shootings and Mental Health Policy” synthesizes elements of the 
mental health debate associated with mass shootings, including gun control and, most relevant to 
Remembrance, the stigma of mental health.  
 
Technical Advice 
 While many writers prefer to learn technique from reading plays that they admire and 
wish to emulate, it is often helpful to examine writing manuals in order to learn from 
professionals. David Ball’s Backwards and Forwards is perhaps the most helpful manual on the 
market. It teaches a reader how to analyze a play in great detail to determine what works in the 
play and what does not. Ball describes various forms of literary criticism in his manual, which 
can help a playwright add meaning to his or her writing. If a writer wishes to make a female 
character empowered, for example, Ball suggests reading works with a feminist criticism to 
understand how a female character can be empowered or oppressed by her surroundings. Even 
playwrights who subscribe to the “read and write” method will find this book helpful, as its 
descriptions of literary criticism will help make better readers out of them (1983).  Lajos Egri’s 
The Art of Dramatic Writing describes the writing process in a straightforward manner that is 
effective and informational. He breaks down playwriting into simple categories, including 
character development, which was especially beneficial in that it offers several tips in making 
characters realistic. For example, Egri suggests the writer add a flaw or two to characters, even if 
the flaw is never addressed. In this way, the character is more real to the writer, and will, in turn, 
become more real to the eventual audience (Egri 2009).  
 Steve Gooch has a similar style in his writing manual Writing a Play. His manual is more 
about writing in general, offering great brainstorming techniques for generating a plot. This is a 
helpful guide if a person is having a difficult time in figuring out how to progress the plot, 
advising the playwright to create a plot chart detailing the climax, denouement, and conflict 
found within the play being written (Gooch 2004). Egri and Gooch detail more modern 
techniques, while Jeffrey Hatcher writes on what have been described as slightly more outdated 
methods. In any case, his manual gives great advice for getting past writer’s block. He suggests 
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to just begin writing, because even if the idea is not the greatest, there may be a scene or even 
just a line that can inspire a greater work (Hatcher 2000). 

For the playwright who wants to learn from a master, Tennessee Williams’ 
autobiography Memoirs is the book to read. Williams is perhaps one of the greatest playwrights 
of all times, creating such masterpieces as Cat on a Hot Tin Roof, A Streetcar Named Desire and 
The Glass Menagerie. He discusses within his autobiography how he used some of his own 
experiences to create his most memorable works (Williams 2006). Any playwright who wishes 
to read how one of the classic writers developed his ideas should take the time to check out this 
book. Character names and subtle word choices with Remembrance derive from the works of 
Williams, particularly The Glass Menagerie.  

Writing Remembrance 
At the suggestion of Professor Burgess-Lefebvre’s husband, who claimed the title 

Interred implied a scatological pun, I changed the name of the play to Remembrance, the name 
of the town in which the play is set. I chose to keep only the Chorus’ dialogue from Interred, for 
I felt most of it worked with the piece. The only major change with the Chorus was the addition 
of individual monologues for all three of them. This choice not only gave the Chorus more stage 
time, but also allowed the actors to develop their characters even further. Additionally, these 
monologues were a subtle way to portray the events of the “shooting” without having to stage 
any element of it. For example, one of the three speeches came from a police officer who arrived 
to the scene. I felt this was a tasteful solution to convey the horrors of such a tragic event. 

In the Interred script, I had picked for the Chorus to sing the hymn “Be Still My Soul,” a 
beautiful song about grief. Because I enjoyed that moment and wanted to add a bit more content 
to the show, I wrote in a moment about half-way through the show for them to sing it, creating a 
connection between the town and the family. My original plan for a set was a simple platform in 
the middle of the stage with the furniture of a kitchen table and a living room. The space around 
the platform would be used for entrances and exits as well as for the Chorus to use as its own. 
The two groups of actors (family and Chorus) would not be able to see or interact with each 
other except in key moments of the show. During this new earlier time when the Chorus sings 
“Be Still My Soul,” I had the character of Ben (Reuben in Interred) recount the story of “The 
Dragon Prince,” the fairy tale he created based on the incident.  

“The Dragon Prince” was a particular place of improvement for the work. The story was 
revised and given new dialogue to add to a more fairy-tale feeling to it while trying to avoid 
clichés such as “Once Upon a Time,” opting instead for “Before, Remembrance.” Professor 
Burgess-Lefebvre suggested that this story within the story should start the show, and I agreed. 
In order to convey this story, I wrote in a puppet show, featuring Japanese-style shadow puppets. 
The aesthetic of a shadow puppet pleases me, but also provides a relatively simple solution to act 
out a fairytale without extravagant costumes or set pieces. The puppet element could also be 
quickly put away during the show, and the puppets themselves would not take up an exorbitant 
amount of room. 

With these audio and visual changes made, I switched my focus onto developing the 
characters of Ben, Laura and Paul (the family). I needed Ben to be far less melodramatic, so 
instead of him simply being a high school drop-out living at home, wallowing in his grief over 
his brother, I made Ben more independent, with a job at a restaurant. This tougher exterior made 
Ben better able to face Paul’s denial without seeming overly childish. Essentially, the two 
characters became equals. 

While Ben toughened up, I found the opposite happened to Paul. As the father, I decided 
Paul was not just a strict father, but his rules about not talking about the incident came from a 
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place of love and a place of pain he cannot express to his surviving children. Paul became my 
favorite of the family characters, for while he was still no softy, he was a more diverse and 
dynamic character. I explored Paul’s grief for his wife, much more than I had in Interred, and in 
this exploration, I decided a monologue was needed in the guise of Paul’s nightly prayer. I could 
know show the audience more about the mother, Claire, who fell victim while also showing a 
man questioning his religion after a violent act hits too close. My final change for Paul regarded 
his plot arc. In Interred, Paul storms out, and the issue is not resolved. The first draft of 
Remembrance reached a happy ending when Paul reconsiders his opinions of avoiding the 
situation and expressing that, despite his anger and shame, there is still unconditional love for his 
son. I was not completely happy with the ending, but I assumed the audience would want the 
play to turn out all right. 

Of the three family characters, Laura underwent the most change. The balance out a more 
active Ben, I made Laura far more introverted, like the Laura of Tennessee Williams’ The Glass 
Menagerie. In hindsight, attempting to connect the two was not what was best for my story, but 
in the moment, I loved the idea. I decided Laura avoided her feelings by staying away from her 
family for a long period of time (only come back two months after the shooting), and was 
attempting to find her independence from her more dominating father and brother. Laura also 
revealed levels of grief, particularly for her mother. Through Laura and Paul, I was able to 
convey the grief over someone who everyone else forgets to mourn, my main intention for the 
piece since seeing the Sandy Hook report. Elements of Laura’s backstory were altered (such as 
where she went to school, what she studied in), but mostly her dialogue was rewritten to give 
Ben a challenge when confronting her about their brother.  

It was during the summer of 2014 I had made these changes; I received an e-mail from 
Professor Burgess-Lefebvre informing me that Remembrance would be the opening main stage 
show for Colonial Theatre’s 2014-2015 school year. The original plan for this season was to 
have a piece commissioned by a playwright turned professor at Robert Morris University, and a 
staged reading of Remembrance; however, this deal fell apart, leaving a spot for Remembrance. 
Luck, it seems, has almost as much to do with a play’s development as writing ability does. With 
playwriting competitions, it is nearly impossible to know what the judges are looking for and 
what the other submissions are like. The theatre industry relies on a level of luck, as do other 
creative outlets. Learning to see opportunities and to take them when they come is a vital skill 
not just for playwrights, but for everyone in every field. 

The Rehearsal Process 
Professor Burgess-Lefebvre graciously gave me the chance to stay involved with my 

work after she had made her casting (to replicate the workshop element of playwriting). I was 
allowed to make revisions as I saw fit, but any of the cast as well as Professor Burgess-Lefebvre 
could make possible suggestions, many of which I used.  

The major changed included yet another change to the ending. I had liked the bitterness 
of Interred’s ending, with Paul storming out, but I also knew audiences would appreciate a 
hopeful end more. Professor Burgess-Lefebvre commented that the new ending seemed a little 
contrived, a little too close to what the audience wanted to see happen. I began to rewrite the 
ending. Instead of Paul making his revelation offstage, I reworked the scene so that he made his 
discovery of his unconditional love onstage after being confronted by Ben and Laura. This 
moment of revelation was not a happy one, however, but one of catharsis for Paul, giving the 
play a melancholy end. Paired with the haunting a Capella arrangement of “Be Still My Soul,” 
and the ending was exactly where it needed to be. 
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In working on Remembrance with Professor Burgess-Lefebvre, I learned quite a bit about 
play structure and plot development. From her interpretation of my text, I discovered which 
elements of dialogue were unclear and when the wrong character seemed to be driving the 
action. Going through each individual line change and its reasons would take up far too much 
space, but the major changes (mostly the ending) were recounted. 

What I never expected to learn was how much control the playwright loses once his or 
her work is “published.” For the most part, Professor Burgess-Lefebvre’s production exceeded 
my expectations. Obviously, the director is interpreting a text, not attempting to present it 
exactly as the playwright may intend. I did not realize the full give and take of directing, giving 
me a new appreciation for it. Some of the dialogue of Remembrance was reimagined from how I 
read them in my mind, but often the director and actors created new moments within the play, 
giving it interesting and exciting nuances. Other moments were a tad cringe-worthy to watch. 
Actor Patrick Hanlon (also a close friend), played the role of Paul. I had had numerous 
discussions with him about Paul’s character and possible background, and I thought he and I 
agreed about Hanlon’s interpretation of Paul. After being away from the production for a few 
days to give the director and actors deserved space (being at every rehearsal would have driven 
all of us crazy with the vast amount of rewrites I would have been making), I came back during 
tech to find that Hanlon had come up with a new version of Paul. For the first “half” of the show, 
before Paul’s monologue prayer, Hanlon portrayed Paul almost like a father on a situational 
comedy. I was confused as to why this choice was allowed, but as it was never changed by 
Professor Burgess-Lefebvre, I had to assume she was happy with the choice and there was little I 
could say, as I was not the director. A similar circumstance to this was Professor Burgess-
Lefebvre’s addition of a sound cue at the very beginning of the play of 14 gunshots (representing 
the 12 fictional victims, plus the mother, Claire, and the shooter, Jake). Personally, I found this 
quite distasteful and did make my feelings known. Again, I had lost my control on how the play 
was shaped. Even though I despise giving up control of anything, I am glad I was made to. In the 
professional world, situations like these occur. Throwing a tantrum or giving too much criticism 
or input about the direction could lead to a play being canceled, and if a work is special enough 
to its playwright, then the playwright will do everything in his or her power to make sure it is 
seen. It is a bitter lesson, but I feel much more prepared now to face the professional theatre 
industry thanks to my experience with Remembrance. 

Future Edits 
Finally, I end this en medias res by returning to the present. Even though the play 

finished its RMU run in October and its one-night-only remounting in Cleveland in January, 
2015, I am far from finished with it. Currently on my lap top is a virtual sticky note of areas to 
revise in the future. In fact, I have started yet another complete overhaul of the script, focusing 
this next draft on keeping the dramatic tension. This phrase means allowing characters to keep 
their secrets and not get what they want out of other characters right away. Drama derives from 
conflict, and several people have suggested Remembrance requires more conflict between the 
characters. I have since stopped revising Remembrance, only temporarily, to keep my grades 
strong in this final semester. I must confess to also not really liking how I have revised my piece 
so far. I will need to explore my options and give myself the necessary time to make the right 
edits. It does comfort me to think that this is far from the end of Remembrance. I would love for 
my play to get into other theatres locally, and I know this can happen if I put the time into 
making improvements. 



467 

Conclusion 
More so than many of my collegiate courses, working on Remembrance has been a life-

changing experience. As much as I adore books, I have never felt people can learn to be creative 
from books. While playwriting manuals were read in preparation for writing Interred and 
Remembrance, I found it much more efficient to learn as I went, to see and hear for myself what 
works and what does not, and to make edits accordingly. In reality, that is what doing a creative 
project for a thesis is all about. Other, traditional theses show outstanding research abilities and 
can ask and try to answer some of the most important questions in the world. So can creative 
projects. Both kinds of theses exhibit the writer’s independent thought and learning. What makes 
a creative project remarkable and worthy to be called a thesis is that the final product is purely 
that of the person doing the project. People who do creative projects put their heart and soul into 
their work, and share an intimate part of themselves with the world. They do not hide themselves 
behind formal, 3rd-person questions and their research. Creative projects may seem like a cop-out
assignment to many academics, but the courage needed to pursue them, in addition to the other 
elements of a traditional thesis, gives them a value that should be respected and admired. 
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Abstract 
The loss of a limb, finger, or other body part is unfortunately a possible occurrence. 

Medical technology has advanced to the point where the missing body part can be replaced with 
a convincingly realistic prosthesis. However, not all functionality or normality is restored. The 
victim would be unable to utilize capacitive touch screens with the prosthesis, and such touch 
screens are becoming more and more commonplace. This can be mitigated by the development 
of a touch screen-compatible prosthesis. Development of such a device should consider current 
uses of touch screens as well as the future of such technology, while also meeting a standard of 
accuracy defined by the natural accuracy of a human finger. This accuracy can be tested, 
analyzed, and adjusted through use of a custom-built Android application. While it may seem 
merely a small piece of the overall project, the accuracy application will help ensure proper 
development for a functional and useful prosthesis. Once developed, such a prosthesis would 
then provide users with the freedom to utilize capacitive touch screens. 
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Introduction 
Overview 

The study is to determine the best way to construct an Android application for the testing 
of the accuracy of an artificial fingertip. Once this methodology is determined, the knowledge 
will then be used to create such an application, test it, and utilize it for the real-world application 
for which it was intended. Finally, the resulting data can be used to refine or redesign the (should 
we say prosthetic fingertip?) fingertip, in order to ensure that the user has the best possible range 
of accuracy for their new prosthetic fingertip. 
Problem Statement 

The problem with any form of touch screen aid is accuracy. If an item or tool is not 
accurate, then it does not really do much to help the user interact with their chosen device. This 
problem carries into any attempt at creating a touch screen-compatible prosthetic fingertip. So, 
accuracy must be factored into such a prosthetic. Testing of accuracy is best done on the same 
kind of screens that the fingertip will eventually be used for. To this end, an Android application 
will be developed that can gather and analyze touch screen accuracy data. This data can then be 
analyzed and manipulated in order to extrapolate results that can then be used to refine the 
fingertip. The application provides a valuable design and development tool. Without it, accuracy 
can only be determined through blind trial and error. This is both inefficient and likely 
ineffectual. As such, the application will not only help make the fingertip more useable, but it 
will also help make the fingertip development process faster and more efficient, with raw, 
physical data to guide changes and improvements. 
 Objectives and Scope of Study 

The objectives of the study can be broken down into four areas. First, touch screens must 
be better understood in order to determine what needs to be addressed when creating an accuracy 
application. Issues and limitations must be specifically and individually addressed. Second, the 
application must be designed well. The design must encompass the issues and limitations that 
were found in the touch screen analysis. Next, this design will be used to create the actual 
application, according to software engineering best practices. It should follow the design as 
closely as possible to make sure it covers all bases and purposes. Once complete, the application 
must be tested for accuracy to make sure that it performs to the necessary standard. This can be 
done in the development stage of the application itself by utilizing displays of the mathematics 
the system uses on the backend to calculate the target values. Finally, the application must be 
reviewed against the requirements specification to ensure that all required components are 
present in the application. This will make sure that the application does what it is required to do. 
Once all four milestones are completed, the application will be ready for production use, and 
testing of artificial fingertips can begin. 

 Literature Review 
The Rise of New Technology 

Touch screens are beginning to shape many different fields of technology; smart phones 
being one of, if not the most common instances. These phones are the new wave for cellular 
communication, they are growing in number (Gartner, 2012), they are powerful, and they offer 
people an incredible capability to access information when needed (Ho, Sun, & Wang, 2011). 
Most of these smart phones feature touch screens, partially because touch screens are a popular 
new technology for companies to exploit (Yang, et al, 2011, p. 73). These exploitations have also 
given rise to the tablet PC market. Tablets operate as a small computer with an entirely touch-



 

474 

screen-based interface. As Figure 1 below shows, the tablet PC market has grown very quickly; 
reaching the level of desktop and notebook PCs in an incredibly short amount of time. 

Figure 1: Tablet Shipments (Clover, 2013) 

 
While touch screens have their roots as musical synthesizers (Cohen, 2011), they evolved 

over the decades to become a multipurpose technology that allows for many different forms of 
interaction such as swipe keyboard typing and pinch-to-zoom. Because of this, touch screens are 
being used as a part of many new, developing technologies. Though smart phones are the most 
common instances of touch screen usage, the device list goes beyond phones to everyday things 
such as coffee machines and even refrigerators. Touch screen voting machines are becoming 
more and more commonplace (Jones, 2005), though many are currently resistive, meaning they 
do not require skin contact. Regardless of the touch screen style, the screens are becoming 
something that most people interact with frequently, if not daily. And the users of these screens 
are as a wide a spectrum as the devices themselves. 
 
Usage of Touch Screens in Society 

Although teenagers are likely the largest group of touch screen users, it must also be 
recognized that touch-screen users can come from nearly the full age spectrum. As Figure 2 
shows, the usage of mobile internet (usually facilitated by a touch screen) is poised to surpass the 
usage of desktop-based internet. 
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Figure 2: Growth of Mobile Web Usage (Mateus, 2011) 

Touch screens can be utilized for the purpose of making things easier on children and 
those in assisted living situations. For example, touch screen devices are being used in schools to 
teach children (McKnight & Fitton, 2010). One reason for this is that some brands of tablet 
computers are cheaper than most laptops. Another reason is that learning apps can be 
downloaded from the different app stores. These apps can be used to supplement the child's 
learning and even teach new things while the child plays games. Keeping a child engaged is a 
challenge for teachers, but technology allows them to reach the students in a more recreational 
way that children can identify with. 

At the opposite end of the age spectrum are the elderly users. For those in assisted living, 
touch screen devices such as digital agendas can help the elderly keep track of events, calendars, 
contact information, medicine, etc. (Iglesias, De Segura, & Iturburu, 2009). In both nursing 
homes and hospitals, touch screen devices can be used in place of standard paper-and-pencil 
forms for those who may not be able to properly manipulate a normal writing utensil. This 
seemingly simple act restores some degree of the independence lost when one comes to have 
difficulty with non-electronic tool.  

In between and including these two groups of users is a wide range of users with many 
different professions. While all careers are fundamentally different, most can find some use for 
touch-screen devices and apps can be developed for almost all jobs. For example, a pilot can 
carry a tablet, one with all the many different flight schedules and manuals, without having to 
worry about the excess bulk such manuals provide. Many if not all professions can find such an 
advantage, allowing touch screens to be a wide-reaching tool. 

Touch Screen Limitations 
Unfortunately, despite the large range of touch screen users, there are also a number of 

groups who cannot use them, most prominently those with prosthetic arms, hands, and/or fingers. 
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Due to the design of capacitive touch screens, prostheses do not possess the necessary 
conductance to complete the alternating current circuit that is the key part of the capacitive touch 
system. Standard prostheses run into the same issue as a normal pair of gloves: without the 
physical skin contact, the ability to interact with the capacitive touch screen is taken away. 
Further, prostheses by nature are not as coordinated as natural fingers, so an issue of accuracy 
develops as well. There are tools such as styli and other things that can interact with and increase 
the accuracy of capacitive touch screens. Unfortunately, a number of these tools face similar 
problems of conductance, thus making progress on the accuracy front, but not much on the more 
pressing interactivity front.  

To develop interactivity, this fundamental issue of conductance must be addressed. There 
are two possible solutions that come to the surface. The first is to develop new smartphones, 
tablets, and other touch screen devices that rely on resistive touch screens, rather than capacitive. 
This would enable any kind of implement to utilize the screen. Unfortunately, this would require 
companies to pour time and funding into a limited market that is not by any measure a majority. 
Further, this brings back issues that face resistive technology, such as unintended interaction (as 
through “pocket-dialing”). The secondary solution, the arguably more viable of the two, is to 
develop a means for prostheses to interact with capacitive touch screens. This can be possibly 
accomplished through prosthetic add-ons, special implants, or even a new prosthetic material. 

 
Android Accuracy App 
Current Options 

As mentioned earlier, styluses have been developed that can interact with touch screens 
in the same manner as a finger. They can help solve the “fat finger problem”, where a user’s 
finger size impairs accurate touch screen control (Holz, & Baudisch, 2010, p. 581). Additionally, 
conductive gloves are on the market that can “trick” the touch screen into thinking that the user 
is touching the screen directly. These allow for more accurate interfacing or use in cold weather. 
Unfortunately, both styluses and conductive gloves require physical contact to function and as 
such, there is no such provision for someone that has to use a prosthesis.  

The fundamental element of achieving capacitive touch screen compatibility is the 
completion of an alternating current circuit. This is possible in the average situation because 
humans are naturally conductive, to a degree. Conversely however, prosthetic limbs and fingers 
are often made of a fabric reinforcement laminated with a plastic polymer (Uellendahl, 1998). 
While this process makes for a strong, durable, semi-flexible prosthesis, it unfortunately does not 
lend itself to much conductivity. 

In order for a handicapped individual to use capacitive touch screens, a new kind of 
prosthesis must be developed. This new system should have the same (or at least comparative) 
levels of strength, durability, and flexibility as a normal prosthesis, but with the added element of 
basic electric conductivity. This will allow nearly everyone to have access to the latest touch 
screen devices, whether with natural hands or artificial ones. 
 
An Issue of Accuracy 

Making prostheses compatible with touch screens is only part of the challenge. Due to the 
often small surfaces that devices feature, accuracy is an important issue that must be considered. 
Without an accurate system, the user would have a rather limited range of interaction.  So in 
order to provide the same usability to someone with an artificial hand, prostheses must be as 
accurate as possible.  
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For developing accuracy in such prostheses, the best medium for testing purposes would 
be the very devices that such a prosthesis would be likely to interact with: smart phones and 
tablets. To measure accuracy, special applications can be developed to measure, record, and 
analyze the contact points of whatever is touching the screen. Then, informed changes can be 
made to the prosthesis in order to improve its accuracy.  

Developing accuracy in an artificial fingertip is an iterative process. The first step is a 
baseline testing. This should be done with a normal human finger so as to determine what a 
normal level of accuracy is. Next, the artificial fingertip should be tested to observe its accuracy 
in comparison to the baseline. After this has been done, if needed, modifications can be made. 
These modifications can be in size, composition, design, point of contact, etc. The process 
should then enter a cycle of comparison and modification until a sufficient threshold of accuracy 
is reached. A customized application would allow developers to monitor, administer, and track 
tests in a uniform, central manner. Further, the application could be customized and/or adapted 
into other tests if the researchers and developers need more than basic accuracy. Again, the best 
way to test the compatibility of a touch screen-sensitive prosthesis is to test it using the devices a 
handicapped individual would need such a prosthetic feature for.  
 
The Building of an App 

An application for testing touch screen-compatible prostheses would need five key 
features: visual targets, touch event detection, coordinate display, recording, and exporting. 
Table 1 below is a table of requirements with descriptions of each requirement and an 
implementation plan. Optionally, a sixth “features” test can be utilized to gauge interaction with 
common application features such as sliders, radio buttons, and rating scales. The Android 
programming language is arguably the best mobile application platform to start on, because of 
the ease of access to the development software (free and downloadable from the official Android 
development site) and because it is easier to become a published application developed for 
Android as opposed to Apple’s iOS. 

Table 1: Requirements Specification 
Requirement Description Implementation 
Visual Targets User needs targets to aim for 

when testing touch. 
Implement a graphical target 
interface in app layout. 

Touch Event Detection App needs to know when and 
where the screen is touched. 

Implement onTouchEvent 
listeners in code to detect touch 
points and their coordinates.  

Coordinate Display App needs to show the user 
where he or she touched. 

Implement Toast function to 
display coordinates of each 
touch event. 

Recording App needs to record touch 
events for data retrieval and 
analysis. 

Implement write functions in 
order to record touch events and 
coordinates to a data file. 

Exporting User needs to be able to export 
data file for analysis. 

Implement email function to 
send data files to user-defined 
address. 

 
A graphical target system allows the tester to take advantage of uniform, set points to 

touch in order to gauge accuracy. A touch screen’s size is measured in pixel density, so the 
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accuracy must be tested at this pixel level. Targets can encompass several groupings of pixels 
and will allow the device to determine a relatively sizeable range of points. For the baseline, the 
tester can see how many pixels are impacted with each touch event. Then, for the fingertip’s 
testing, the application can find the same measurement of pixel interaction and help the tester 
determine the level of overlap between the two tests. Once that overlap is found, the tester can 
determine just how accurate the artificial fingertip is. In essence, the more overlap, the higher the 
level of accuracy. 

In order to determine, record, and analyze these pixel points, the application will need to 
have a built-in coordinate system, which, through the hard code foundation of the Android 
programming language, allows applications to function at the pixel level. Applications can 
include code to display, record, and otherwise access/manipulate the coordinate locations of 
touch events, and it is these features that can be implemented in a prosthesis testing application 
for the purposes of recording and gauging accuracy. The class diagram found in Figure 3 
illustrates the interactions of the various code functions that such an application would require. 

Figure 3: Class Diagram 

Finally, once the target system and coordinate systems facilitate touch events, the 
coordinates and other data should be stored in a database. In the case of Android, arrays can act 
as databases that allow for a slim, relatively easy, and somewhat “built-in” system for an 
application. This database should also be exportable so that developers and/or researchers can 
have better access to the data for the purposes of analysis and interpretation. Once the three 
elements of an application are brought together, a tester will be able to initiate their trials. These 
trials, upon starting, will allow the user to record a set number of touch events, have them 
exported, and then analyze them outside of the application, so that the fingertips can be 
calibrated, adjusted, or even redesigned. Figure 4 below is a use-case diagram that illustrates this 
flow of the touch data and calculations. 
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Figure 4: Use-Case Diagram 

 
 

User-Interface Design 
The application itself was designed to be relatively easy to navigate; unnecessary clutter 

was omitted and the buttons are simple in design. As seen in Figure 5a, the Home page was 
restricted to only the three buttons to navigate to each of the three pages of the application. There 
are no loading times; nothing needs to render. Figure 5b illustrates the actual target testing page. 
The targets were overlaid with their numbers so that the user can easily tell which target they 
need to touch at any given point. All page elements on all pages of the application are placed on 
a blank white background, in order to make everything easy to see. The user guide in Appendix 
A makes use of similar screenshots while explaining the application’s instructions step-by-step. 
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Figure 5: a. Welcome Window b. Contact Points 

Validating the Application 
In order for the application to perform as it is required to, the software must undergo a 

validation test. This is split into two parts. First, the application itself must be using the correct 
data in its calculations. The individual targets’ center points must be correct in order for the 
accuracy data to be valid. This can be done with a display of the variables as calculated by the 
device. Android has built in methods for accessing the device’s screen size and this information 
can be used to calculate the exact center points of the targets. These results can then be used in 
the second part of the validation. 

Once the application itself is determined to have the correct “control points”, the system 
must be hand-tested by real users in order to determine that a) the application is producing the 
proper, required data and b) that the data being produced is actually useful. This testing can be 
done by the development team via the user guide found in Appendix A. 
Validation Testing 

Validation testing of the application has shown that the system performs as required. The 
trials were performed with both human fingers and with a basic touch-screen stylus. The data 
was then exported, consolidated, and analyzed to produce visual results in the form of two 
graphs. These graphs, found below, take averages of five separate tests, compared against the 
defined center points of each of the five targets. The two tests produced similar results, but each 
test arrived at that similar conclusion in different ways. The human finger testing showed that the 
subjects had a varying distance of separation from the targets’ center points, but were less than 
two percentage points off on average. Conversely, the stylus testing showed much more 
consistent separation from the center pixels, but because the touch points were further away, the 
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overall accuracy ended up being in the same one to two percentage points of separation as the 
human finger trials. A possible explanation is that the users were holding the tablet at an angle. 
As they touched the targets with the stylus, because of the angle, the top of the stylus touched the 
screen first and rocked upwards, causing the touch to be registered as further off center. 
Meanwhile, the finger tests were more of a direct touch, so while the distances were more varied, 
they were altogether closer. This may affect the prostheses, and it will be a point of interest to 
see if the prostheses act similar to the real finger or more like the stylus. 

Figure 6a. 

Figure 6b. 
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 Figures 6a and 6b above show the average coordinates of the test touches (the blue 
triangles) in relation to the actual position of the center points of the targets (the red squares). 
The graphs illustrate the earlier point about the human touches being overall closer to center than 
the stylus touches. Below, Figures 7a and 7b show the consistency of the touch distances. As 7a 
shows, the human testing varied more than the much smoother stylus line of 7b. 

 
Figure 7a. 

 
Figure 7b. 

 

Conclusions and Recommendations 
Smart phones and tablets are some of the current forerunners of touch screen technology, 

but the future could get even more advanced. The field of augmented reality is one that is 
beginning to grow rapidly and is penetrating the mobile industry (Karlsson, et al, 2012). Such 
devices can pull up design features of objects, interact with museums of the future 
(Wojciechowski, et al, 2004), and even be used in medical operations (Bichlmeier, et al, 2008).  
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Already, companies are developing augmented reality systems for use in such futuristic 
museums, ancient ruins, and other areas. The potential for such systems makes augmented reality 
a field that may play a large role in the future of technology. 

The application’s design covered all necessary requirements and was found to produce 
the necessary data in a valid format. The data is fully exportable and formatted in such a way as 
to facilitate easy manipulation and analysis outside of the application. The validation test 
determined that everything was working as designed and that the data produced was both 
informative and useful.  

No matter what particular type of system touch screens become a part of, they are a 
technology that is very likely to persist for a long time to come. Perhaps one day, medicine will 
advance to the point of restoring limbs and body parts in their natural form. But until then, once 
touch screen-compatible artificial fingertips and other prostheses are developed, those that need 
them will have the flexibility of options. They will be able to interact with touch screens if they 
so choose and this gives them the same freedom of choice as those with fully-functioning hands, 
fingers, etc. They will also be able to take advantage of and enjoy new technology - technology 
that they may not otherwise be able to because of capacitive touch screens. Choice and freedom 
should be available to everyone, disabled or otherwise. 
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Appendix A – User Manual 
I. Home Page 

A. Launch Targets Test 
This button accesses the “Targets” page that contains the accuracy testing, back-
end calculations, display, and export functions. 

B. Launch Features Test 
This button accesses the “Features” page that contains the Android feature testing 
functions. 

C. About 
This button accesses the “About” page that contains developer information about 
the application. 

II. Targets Page
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A. Record 
1. The user uses the two sets of radio buttons in the top left corner to indicate

their gender and which hand they will be using. This user data can be used for
record analysis.

2. Next, the user uses the spinner menu to select which finger they will be using
for the test. If they select “Other”, they should use the text field below to
indicate what they are using for the test.

3. The last piece of user information is the user’s age. This can be entered in the
text box under the instructions for entering age.s

4. For the first record (loaded by default), the user touches the target as close to
the center as they can. The coordinates will be displayed at the bottom of the
display.

5. When satisfied with the first record, the user touches the “Record Next
Record” button, transitioning to record two.

6. For each consecutive record, two through nine, the user repeats the process of
touching the target and then transitioning to the next record.

*The application only records the last touch event. Therefore, the user may
make as many attempts for each record as they want, or make mistakes, and 
only has to advance when satisfied. 
**At any point, the user may choose to touch the “Display” button. This 
function displays all nine records, regardless of whether or not they contain 
official touch data. 
7. When all nine records (or as many as desired) are recorded, the user touches

the “Export” button to advance the application.
B. Calculate (Back-End Function) 

*Note: All calculations are pixel values.
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1. The application calculates the center point of each of the nine targets, dividing
the screen’s height and width in half (for the center of target five) and then
adding or subtracting the distances from target five to the other eight targets.

2. The application calculates the touch distance from the center point in each
target; the distances are separated into x and y categories.

3. The application calculates the average distance from the center points by
averaging the two distances found in Step 2.

4. The application calculates the touch distance from the center point in each
target as a percentage of the screen width (for x values) or the screen height
(for y values)

a) The percentage formula is
( 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑆𝑐𝑟𝑒𝑒𝑛 𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛
) ∗ 100 

5. The application calculates the average percentages for each target utilizing the
values found in Step 4.

6. The application then takes six averages made up of the nine x separation
values, the nine y separation values, the nine separation averages, the nine x
percentages, the nine y percentages, and the nine percentage averages.

*This last value (average of the nine percentage averages) is an optimal value
for quickly comparing multiple tests) 

C. Export 
1. The application will scan the device for e-mail or messaging applications, and

provide the list to the user.
2. The user then chooses the e-mail or messaging application of their choice.
3. The “RMU AFT App” will transfer the user to an open message in the

application selected in Step 2.
4. The user can enter in any recipient address they desire.
*Optionally, the user may edit the subject or body of the e-mail/message.
5. The user then sends the e-mail.
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III. Features

A. Android Seeker Bar 
Testing is performed by placing the fingertip onto the circle and moving it from 
one end to the other. 

B. Radio Group 
Testing is performed by tapping each radio button circle in succession. 

C. Rater 
Testing is performed by tapping any star at either the right edge of the shape (for a 
full star) or in the center of the shape (for a half star). 
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Appendix B – Application Code 
I. Home 

A. Layout 
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

    xmlns:tools="http://schemas.android.com/tools" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:paddingBottom="@dimen/activity_vertical_margin" 
    android:paddingLeft="@dimen/activity_horizontal_margin" 
    android:paddingRight="@dimen/activity_horizontal_margin" 
    android:paddingTop="@dimen/activity_vertical_margin" 
    tools:context=".Home" > 
     
    <TextView 
        android:id="@+id/welcome" 
        android:textSize="30sp" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:text="@string/welcome" /> 
     
    <Button 
        android:id="@+id/target_launch" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/welcome" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dp" 
        android:text="@string/targets" 
        android:onClick="open_targets" /> 
     
    <Button 
        android:id="@+id/features_launch" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/target_launch" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dp" 
        android:text="@string/features" 
        android:onClick="open_features" /> 
     
    <Button 
        android:id="@+id/about_launch" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/features_launch" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dp" 
        android:text="@string/title_activity_about" 
        android:onClick="open_about" /> 
    </RelativeLayout> 

B. Java 
package com.rmuaft.rmuaftapp; 
 
import android.app.Activity; 
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import android.content.Intent; 
import android.os.Bundle; 
import android.view.Menu; 
import android.view.View; 
 
public class Home extends Activity { 
 
 @Override 
 protected void onCreate(Bundle savedInstanceState) { 
  super.onCreate(savedInstanceState); 
  setContentView(R.layout.activity_home); 
 } 
 
 @Override 
 public boolean onCreateOptionsMenu(Menu menu) { 
 // Inflate the menu; this adds items to the action bar if it is present. 
  getMenuInflater().inflate(R.menu.home, menu); 
  return true; 
  } 
  
  public void open_targets (View view){ 
  Intent targets = new Intent (this, Targets.class); 
  startActivity (targets); 
  } 
   
   
 public void open_features (View view){ 
  Intent features = new Intent (this, Android_Features.class); 
  startActivity (features); 
  } 
   
 public void open_about (View view){ 
  Intent about = new Intent (this, About.class); 
  startActivity (about); 
  }} 
 

II. About 
A. Layout 
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 
    xmlns:tools="http://schemas.android.com/tools" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:paddingBottom="@dimen/activity_vertical_margin" 
    android:paddingLeft="@dimen/activity_horizontal_margin" 
    android:paddingRight="@dimen/activity_horizontal_margin" 
    android:paddingTop="@dimen/activity_vertical_margin" 
    tools:context=".About" > 
     
    <TextView 
        android:id="@+id/version_number" 
        style="@android:style/TextAppearance.Large" 
        android:textSize="60sp" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 



 

491 

        android:layout_alignParentTop="true" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="30dip" 
        android:text="@string/version_number" /> 
     
    <TextView  
        android:id="@+id/version_title"  
        style="@android:style/TextAppearance.Large" 
        android:textSize="60sp" 
        android:layout_width="wrap_content"  
        android:layout_height="wrap_content"  
        android:layout_below="@+id/version_number"   
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dip"  
        android:text="@string/version_title" /> 
     
    <TextView 
        android:id="@+id/developer_name" 
        style="@android:style/TextAppearance.Large" 
        android:textSize="40sp" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/version_title" 
        android:layout_centerHorizontal="true" 
        android:layout_centerVertical="true" 
        android:layout_marginTop="25dip" 
        android:text="@string/developer_name" /> 
 
    <TextView 
        android:id="@+id/developer_entity" 
        style="@android:style/TextAppearance.Medium" 
        android:textSize="30sp" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/developer_name" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dip" 
        android:text="@string/developer_entity" /> 
     
    <TextView 
        android:id="@+id/developer_entity2" 
        style="@android:style/TextAppearance.Medium" 
        android:textSize="30sp" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/developer_entity" 
        android:layout_centerHorizontal="true" 
        android:text="@string/developer_entity2" /> 
    </RelativeLayout> 
 

B. Java 
package com.rmuaft.rmuaftapp; 
 
import android.os.Bundle; 
import android.app.Activity; 
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import android.view.Menu; 
 
public class About extends Activity { 
 
 @Override 
 protected void onCreate(Bundle savedInstanceState) { 
  super.onCreate(savedInstanceState); 
  setContentView(R.layout.activity_about); 
 } 
 
 @Override 
 public boolean onCreateOptionsMenu(Menu menu) { 
 // Inflate the menu; this adds items to the action bar if it is present. 
  getMenuInflater().inflate(R.menu.about, menu); 
  return true; 
 } 
} 
 

III. Targets 
A. Layout 
<RelativeLayout xmlns:tools="http://schemas.android.com/tools" 
    xmlns:android="http://schemas.android.com/apk/res/android" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:paddingBottom="@dimen/activity_vertical_margin" 
    android:paddingLeft="@dimen/activity_horizontal_margin" 
    android:paddingRight="@dimen/activity_horizontal_margin" 
    android:paddingTop="@dimen/activity_vertical_margin" 
    tools:context=".Coordinates_2" > 
 
    <RadioGroup 
        android:id="@+id/Gender" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignParentTop="true" 
        android:layout_alignParentLeft="true" 
        android:layout_marginLeft="10dp" 
        android:layout_marginTop="10dp" 
        android:layout_toLeftOf="@+id/Gender" > 
 
        <RadioButton 
            android:id="@+id/radio0" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:layout_alignParentLeft="true" 
            android:layout_marginLeft="10dp" 
            android:checked="true" 
            android:text="@string/radio_1" /> 
 
        <RadioButton 
            android:id="@+id/radio1" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:layout_alignParentLeft="true" 
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            android:layout_marginLeft="10dp" 
            android:text="@string/radio_2" /> 
    </RadioGroup> 
     
    <RadioGroup 
        android:id="@+id/Hand" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignParentLeft="true" 
        android:layout_marginLeft="10dp" 
        android:layout_below="@+id/Gender" > 
 
        <RadioButton 
            android:id="@+id/radio2" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:layout_alignParentLeft="true" 
            android:layout_marginLeft="10dp" 
            android:checked="true" 
            android:text="@string/radio_3" /> 
 
        <RadioButton 
            android:id="@+id/radio3" 
            android:layout_width="wrap_content" 
            android:layout_alignParentLeft="true" 
            android:layout_marginLeft="10dp" 
            android:text="@string/radio_4" /> 
    </RadioGroup> 
     
    <EditText 
        android:id="@+id/enter_age" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignBottom="@+id/Gender" 
        android:layout_alignRight="@+id/title" 
        android:ems="10" 
        android:inputType="numberDecimal" 
        android:textSize="15sp" > 
 
        <requestFocus /> 
    </EditText> 

     
    <TextView 
        android:id="@+id/textView1" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignLeft="@+id/enter_age" 
        android:layout_alignTop="@+id/Gender" 
        android:text="@string/age" /> 
     
    <Spinner  
        android:id="@+id/fingers_list" 
        android:textSize="30sp" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
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        android:layout_alignBottom="@+id/Gender" 
        android:layout_centerHorizontal="true" 
        android:drawSelectorOnTop="true" 
        android:entries="@array/finger_array"        
        /> 
     
    <EditText 
        android:id="@+id/enter_other" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignBottom="@+id/Hand" 
        android:layout_centerHorizontal="true" 
        android:ems="10" 
        android:inputType="text" 
        android:textSize="15sp" > 
 
        <requestFocus /> 
    </EditText> 
 
     
    <ImageView 
        android:id="@+id/target1" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_above="@+id/target4" 
        android:layout_marginBottom="80px" 
        android:layout_marginRight="80px" 
        android:layout_toLeftOf="@+id/target2" 
        android:background="#FFFFFF" 
        android:src="@drawable/target1" /> 
 
    <ImageView 
        android:id="@+id/target2" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_above="@+id/target5" 
        android:layout_centerHorizontal="true" 
        android:layout_marginBottom="80px" 
        android:background="#FFFFFF" 
        android:src="@drawable/target2" /> 
 
    <ImageView 
        android:id="@+id/target3" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_above="@+id/target6" 
        android:layout_marginBottom="80px" 
        android:layout_marginLeft="80px" 
        android:layout_toRightOf="@+id/target2" 
        android:background="#FFFFFF" 
        android:src="@drawable/target3" /> 
 
    <ImageView 
        android:id="@+id/target4" 
        android:layout_width="100px" 
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        android:layout_height="100px" 
        android:layout_centerVertical="true" 
        android:layout_marginBottom="80px" 
        android:layout_marginRight="80px" 
        android:layout_toLeftOf="@+id/target5" 
        android:background="#FFFFFF" 
        android:src="@drawable/target4" /> 
 
    <ImageView 
        android:id="@+id/target5" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_centerHorizontal="true" 
        android:layout_centerVertical="true" 
        android:layout_marginBottom="80px" 
        android:background="#FFFFFF" 
        android:src="@drawable/target5" /> 
 
    <ImageView 
        android:id="@+id/target6" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_centerVertical="true" 
        android:layout_marginBottom="80px" 
        android:layout_marginLeft="80px" 
        android:layout_toRightOf="@+id/target5" 
        android:background="#FFFFFF" 
        android:src="@drawable/target6" /> 
 
    <ImageView 
        android:id="@+id/target7" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_below="@+id/target5" 
        android:layout_marginRight="80px" 
        android:layout_toLeftOf="@+id/target8" 
        android:background="#FFFFFF" 
        android:src="@drawable/target7" /> 
 
    <ImageView 
        android:id="@+id/target8" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_below="@+id/target5" 
        android:layout_centerHorizontal="true" 
        android:background="#FFFFFF" 
        android:src="@drawable/target8" /> 
 
    <ImageView 
        android:id="@+id/target9" 
        android:layout_width="100px" 
        android:layout_height="100px" 
        android:layout_below="@+id/target5" 
        android:layout_marginLeft="80px" 
        android:layout_toRightOf="@+id/target8" 
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        android:background="#FFFFFF" 
        android:src="@drawable/target9" /> 
 
    <Button 
        android:id="@+id/display" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignParentLeft="true" 
        android:layout_below="@+id/target7" 
        android:layout_marginLeft="30px" 
        android:layout_marginTop="50dp" 
        android:onClick="display" 
        android:text="@string/display" /> 
 
    <Button 
        android:id="@+id/export" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignParentLeft="true" 
        android:layout_below="@+id/display" 
        android:layout_marginLeft="30px" 
        android:layout_marginTop="30px" 
        android:onClick="export" 
        android:text="@string/export" /> 
 
    <Button 
        android:id="@+id/increase" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignLeft="@+id/target9" 
        android:layout_alignTop="@+id/display" 
        android:onClick="increase" 
        android:text="@string/increase" /> 
 
    <TextView 
        android:id="@+id/title" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignParentRight="true" 
        android:layout_below="@+id/increase" 
        android:layout_marginTop="25px" 
        android:text="@string/title" 
        android:textSize="20sp" /> 
 
    <TextView 
        android:id="@+id/record" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignParentRight="true" 
        android:layout_below="@+id/title" 
        android:layout_marginTop="20px" 
        android:text="@string/initial" 
        android:textSize="20sp" /> 
 
</RelativeLayout> 
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B. Java 
package com.rmuaft.rmuaftapp; 
 
import android.app.Activity; 
import android.content.Intent; 
import android.os.Bundle; 
import android.util.DisplayMetrics; 
import android.view.Display; 
import android.view.MotionEvent; 
import android.view.View; 
import android.widget.EditText; 
import android.widget.RadioButton; 
import android.widget.RadioGroup; 
import android.widget.Spinner; 
import android.widget.TextView; 
import android.widget.Toast; 
 
public class Targets extends Activity { 
 

double [] x_coor = new double [20]; 
    double [] y_coor = new double [20]; 

double accuracy_1_x, accuracy_1_y, accuracy_2_x, accuracy_2_y, 
accuracy_3_x, accuracy_3_y, accuracy_4_x, accuracy_4_y,  
accuracy_5_x, accuracy_5_y, accuracy_6_x, accuracy_6_y, accuracy_7_x, 
accuracy_7_y, accuracy_8_x, accuracy_8_y, 
accuracy_9_x, accuracy_9_y, accuracy_1_average, accuracy_2_average,  
accuracy_3_average, accuracy_4_average, 
accuracy_5_average, accuracy_6_average, accuracy_7_average, 
accuracy_8_average, accuracy_9_average, 

 
accuracy_1_x_percentage, accuracy_1_y_percentage, 
accuracy_2_x_percentage, accuracy_2_y_percentage,  
accuracy_3_x_percentage, accuracy_3_y_percentage, 
accuracy_4_x_percentage, accuracy_4_y_percentage,  
accuracy_5_x_percentage, accuracy_5_y_percentage, 
accuracy_6_x_percentage, accuracy_6_y_percentage, 
accuracy_7_x_percentage, accuracy_7_y_percentage, 
accuracy_8_x_percentage, accuracy_8_y_percentage, 
accuracy_9_x_percentage, accuracy_9_y_percentage, 
accuracy_1_average_percentage,  

     accuracy_2_average_percentage, accuracy_3_average_percentage,  
     accuracy_4_average_percentage, accuracy_5_average_percentage,  
     accuracy_6_average_percentage, accuracy_7_average_percentage, 

accuracy_8_average_percentage, accuracy_9_average_percentage, 
     
     total_x_seperation_average, 
     total_y_seperation_average, 

total_seperation_average, 
     total_x_seperation_average_percentage, 
     total_y_seperation_average_percentage, 
     total_seperation_average_percentage; 
     
    int i=1; 
     private Spinner fingers_list; 
     



 

498 

 @Override 
 protected void onCreate(Bundle savedInstanceState) { 
     super.onCreate(savedInstanceState); 
     setContentView(R.layout.activity_targets); 
     
      
     Display display = getWindowManager().getDefaultDisplay(); 
     DisplayMetrics outMetrics = new DisplayMetrics (); 
     display.getMetrics(outMetrics); 
 
 } 
 
 @Override 
 public boolean onTouchEvent(MotionEvent event) { 
     // TODO Auto-generated method stub 
     float x = event.getX(); 
     float y = event.getY(); 
           
     switch (event.getAction()) { 
         case MotionEvent.ACTION_DOWN: 
          x_coor[i]= x; 
          y_coor[i] =y; 

Toast.makeText(getApplicationContext(), "Coordinates x="+x+"  
y="+y,Toast.LENGTH_SHORT).show(); 

             //Handle Touch Down 
             break; 
         case MotionEvent.ACTION_MOVE: 
 
             //Handle Touch Move 
             break; 
         case MotionEvent.ACTION_UP: 

//Toast.makeText(getApplicationContext(), "Touch Up x= "+x+"  
y= "+y ,Toast.LENGTH_SHORT).show(); 

             //Handle Touch Up 
             break; 
     } 
     return false; 
 } 
  
 public void display (View view) 
 { 

Toast.makeText(getApplicationContext(), "Target 1 --- X 
Coordinate: "+x_coor[1]+" "+"Y Coordinate: "+y_coor[1] 
,Toast.LENGTH_SHORT).show(); 
Toast.makeText(getApplicationContext(), "Target 2 --- X 
Coordinate: "+x_coor[2]+" "+"Y Coordinate: "+y_coor[2] 
,Toast.LENGTH_SHORT).show(); 
Toast.makeText(getApplicationContext(), "Target 3 --- X 
Coordinate: "+x_coor[3]+" "+"Y Coordinate: "+y_coor[3] 
,Toast.LENGTH_SHORT).show(); 
Toast.makeText(getApplicationContext(), "Target 4 --- X 
Coordinate: "+x_coor[4]+" "+"Y Coordinate: "+y_coor[4] 
,Toast.LENGTH_SHORT).show(); 
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Toast.makeText(getApplicationContext(), "Target 5 --- X 
Coordinate: "+x_coor[5]+" "+"Y Coordinate: "+y_coor[5] 
,Toast.LENGTH_SHORT).show(); 
Toast.makeText(getApplicationContext(), "Target 6 --- X 
Coordinate: "+x_coor[6]+" "+"Y Coordinate: "+y_coor[6] 
,Toast.LENGTH_SHORT).show(); 
Toast.makeText(getApplicationContext(), "Target 7 --- X 
Coordinate: "+x_coor[7]+" "+"Y Coordinate: "+y_coor[7] 
,Toast.LENGTH_SHORT).show(); 
Toast.makeText(getApplicationContext(), "Target 8 --- X 
Coordinate: "+x_coor[8]+" "+"Y Coordinate: "+y_coor[8] 
,Toast.LENGTH_SHORT).show(); 
Toast.makeText(getApplicationContext(), "Target 9 --- X 
Coordinate: "+x_coor[9]+" "+"Y Coordinate: "+y_coor[9] 
,Toast.LENGTH_SHORT).show(); 

 } 
  
 public void increase (View view) 
 { 
  i=i+1; 
  TextView record = (TextView) findViewById(R.id.record); 
  record.setText(String.valueOf(i)); 
 } 
  
   public void addListenerOnSpinnerItemSelection() { 
    fingers_list = (Spinner) findViewById(R.id.fingers_list); 
   } 
  
 public void export (View view) 
 { 
  //Calculate 
   
  // Accuracy of Record #1 
   
   accuracy_1_x = Math.abs(220-x_coor[1]); 
   accuracy_1_y = Math.abs(460-y_coor[1]); 
   accuracy_1_average = (accuracy_1_x + accuracy_1_y)/2; 
     
   accuracy_1_x_percentage = (accuracy_1_x/800)*100; 
   accuracy_1_y_percentage = (accuracy_1_y/1280)*100; 

accuracy_1_average_percentage = (accuracy_1_x_percentage +          
accuracy_1_y_percentage)/2; 

     
  // Accuracy of Record #2 
     
   accuracy_2_x = Math.abs(400-x_coor[2]); 
   accuracy_2_y = Math.abs(460-y_coor[2]); 
   accuracy_2_average = (accuracy_2_x + accuracy_2_y)/2; 
     
   accuracy_2_x_percentage = (accuracy_2_x/800)*100; 
   accuracy_2_y_percentage = (accuracy_2_y/1280)*100; 

accuracy_2_average_percentage = (accuracy_2_x_percentage + 
accuracy_2_y_percentage)/2; 

     
  // Accuracy of Record #3 
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   accuracy_3_x = Math.abs(580-x_coor[3]); 
   accuracy_3_y = Math.abs(460-y_coor[3]); 
   accuracy_3_average = (accuracy_3_x + accuracy_3_y)/2; 
     
   accuracy_3_x_percentage = (accuracy_3_x/800)*100; 
   accuracy_3_y_percentage = (accuracy_3_y/1280)*100; 

accuracy_3_average_percentage = (accuracy_3_x_percentage + 
accuracy_3_y_percentage)/2; 

     
  // Accuracy of Record #4 
     
   accuracy_4_x = Math.abs(220-x_coor[4]); 
   accuracy_4_y = Math.abs(640-y_coor[4]); 
   accuracy_4_average = (accuracy_4_x + accuracy_4_y)/2; 
     
   accuracy_4_x_percentage = (accuracy_4_x/800)*100; 
   accuracy_4_y_percentage = (accuracy_4_y/1280)*100; 

accuracy_4_average_percentage = (accuracy_4_x_percentage + 
accuracy_4_y_percentage)/2; 

     
  // Accuracy of Record #5 
     
   accuracy_5_x = Math.abs(400-x_coor[5]); 
   accuracy_5_y = Math.abs(640-y_coor[5]); 
   accuracy_5_average = (accuracy_5_x + accuracy_5_y)/2; 
     
   accuracy_5_x_percentage = (accuracy_5_x/800)*100; 
   accuracy_5_y_percentage = (accuracy_5_y/1280)*100; 

accuracy_5_average_percentage = (accuracy_5_x_percentage + 
accuracy_5_y_percentage)/2; 

     
  // Accuracy of Record #6 
     
   accuracy_6_x = Math.abs(580-x_coor[6]); 
   accuracy_6_y = Math.abs(640-y_coor[6]); 
   accuracy_6_average = (accuracy_6_x + accuracy_6_y)/2; 
     
   accuracy_6_x_percentage = (accuracy_6_x/800)*100; 
   accuracy_6_y_percentage = (accuracy_6_y/1280)*100; 

accuracy_6_average_percentage = (accuracy_6_x_percentage + 
accuracy_6_y_percentage)/2; 

     
  // Accuracy of Record #7 
     
   accuracy_7_x = Math.abs(220-x_coor[7]); 
   accuracy_7_y = Math.abs(820-y_coor[7]); 
   accuracy_7_average = (accuracy_7_x + accuracy_7_y)/2; 
     
   accuracy_7_x_percentage = (accuracy_7_x/800)*100; 
   accuracy_7_y_percentage = (accuracy_7_y/1280)*100; 

accuracy_7_average_percentage = (accuracy_7_x_percentage + 
accuracy_7_y_percentage)/2; 

     
  // Accuracy of Record #8 
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   accuracy_8_x = Math.abs(400-x_coor[8]); 
   accuracy_8_y = Math.abs(820-y_coor[8]); 
   accuracy_8_average = (accuracy_8_x + accuracy_8_y)/2; 
     
   accuracy_8_x_percentage = (accuracy_8_x/800)*100; 
   accuracy_8_y_percentage = (accuracy_8_y/1280)*100; 

accuracy_8_average_percentage = (accuracy_8_x_percentage + 
accuracy_8_y_percentage)/2; 

     
  // Accuracy of Record #9 
     
   accuracy_9_x = Math.abs(580-x_coor[9]); 
   accuracy_9_y = Math.abs(820-y_coor[9]); 
   accuracy_9_average = (accuracy_9_x + accuracy_9_y)/2; 
     
   accuracy_9_x_percentage = (accuracy_9_x/800)*100; 
   accuracy_9_y_percentage = (accuracy_9_y/1280)*100; 

accuracy_9_average_percentage = (accuracy_9_x_percentage + 
accuracy_9_y_percentage)/2; 

     
  //Totals 
   total_x_seperation_average =  

(accuracy_1_x + accuracy_2_x + accuracy_3_x + accuracy_4_x 
+ accuracy_5_x + accuracy_6_x + accuracy_7_x + 
accuracy_8_x + accuracy_9_x)/9;  

     
   total_y_seperation_average = 

(accuracy_1_y + accuracy_2_y + accuracy_3_y + accuracy_4_y 
+ accuracy_5_y + accuracy_6_y + accuracy_7_y + 
accuracy_8_y + accuracy_9_y)/9; 

        
   total_seperation_average = 

(accuracy_1_average + accuracy_2_average + 
accuracy_3_average + accuracy_4_average + 
accuracy_5_average 
+ accuracy_6_average + accuracy_7_average + 
accuracy_8_average + accuracy_9_average)/9; 

        
    total_x_seperation_average_percentage = 

(accuracy_1_x_percentage + accuracy_2_x_percentage +      
accuracy_3_x_percentage + accuracy_4_x_percentage 
+ accuracy_5_x_percentage + accuracy_6_x_percentage +  
accuracy_7_x_percentage + accuracy_8_x_percentage 

    + accuracy_9_x_percentage)/9; 
        
    total_y_seperation_average_percentage = 

(accuracy_1_y_percentage + accuracy_2_y_percentage +  
accuracy_3_y_percentage + accuracy_4_y_percentage 
+ accuracy_5_y_percentage + accuracy_6_y_percentage +   
accuracy_7_y_percentage + accuracy_8_y_percentage 

    + accuracy_9_y_percentage)/9; 
        
    total_seperation_average_percentage = 
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(accuracy_9_average_percentage + 
accuracy_9_average_percentage + 
accuracy_9_average_percentage + 
accuracy_9_average_percentage 
+ accuracy_9_average_percentage +  
accuracy_9_average_percentage + 
accuracy_9_average_percentage  
+ accuracy_9_average_percentage +    
accuracy_9_average_percentage)/9; 

   
 //Print and Email 
   
 i=1; 
 TextView record = (TextView) findViewById(R.id.record); 
 record.setText(String.valueOf(i)); 
   
 EditText age_box = (EditText) findViewById(R.id.enter_age); 
 String age = age_box.getText().toString(); 
   
 RadioGroup gender = (RadioGroup)   findViewById(R.id.Gender); 
       int user_gend = gender.getCheckedRadioButtonId(); 

View RadioButtonGender = gender.findViewById(user_gend); 
       int RadioIdGender = gender.indexOfChild(RadioButtonGender); 

RadioButton btn_gender = (RadioButton) gender.getChildAt(RadioIdGender); 
       String user_gender = (String) btn_gender.getText(); 
 
         
       RadioGroup hand = (RadioGroup)   findViewById(R.id.Hand); 
       int user_ha = hand.getCheckedRadioButtonId(); 
       View RadioButtonHand = hand.findViewById(user_ha); 
       int RadioIdHand = hand.indexOfChild(RadioButtonHand); 

RadioButton btn_hand = (RadioButton) hand.getChildAt(RadioIdHand); 
String user_hand = (String) btn_hand.getText(); 

         
       EditText comment_box = (EditText) findViewById(R.id.enter_other); 
 String comment = comment_box.getText().toString(); 
        
 fingers_list = (Spinner) findViewById(R.id.fingers_list); 
   

String user_finger = String.valueOf(fingers_list.getSelectedItem()); 
         
 Intent j = new Intent(Intent.ACTION_SEND); 
 j.setType("message/rfc822"); 
 j.putExtra(Intent.EXTRA_EMAIL  , new String[]{""}); 

j.putExtra(Intent.EXTRA_SUBJECT, "Artificial Fingertip App –Coordinates 
Data"); 

 
 j.putExtra(Intent.EXTRA_TEXT   , "Tester Age,"+age+"\n"+ 
 "Tester Gender,"+user_gender+"\n"+ 
 "Tester Hand,"+user_hand+"\n"+ 
 "Tester Finger,"+user_finger+"\n"+ 
 "Other Comment,"+comment+"\n"+ 
 "Raw Coordinate Data"+"\n"+ 
 "Target 1,"+x_coor[1]+","+y_coor[1]+"\n"+ 
 "Target 2,"+x_coor[2]+","+y_coor[2]+"\n"+ 
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 "Target 3,"+x_coor[3]+","+y_coor[3]+"\n"+ 
 "Target 4,"+x_coor[4]+","+y_coor[4]+"\n"+ 
 "Target 5,"+x_coor[5]+","+y_coor[5]+"\n"+ 
 "Target 6,"+x_coor[6]+","+y_coor[6]+"\n"+ 
 "Target 7,"+x_coor[7]+","+y_coor[7]+"\n"+ 
 "Target 8,"+x_coor[8]+","+y_coor[8]+"\n"+ 
 "Target 9,"+x_coor[9]+","+y_coor[9]+"\n"+ 
         
 "\n"+ 
 "Accuracy Data - Target 1"+"\n"+ 
 
 "Target 1 - X Seperation,"+accuracy_1_x+"\n"+ 
 "Target 1 - Y Seperation,"+accuracy_1_y+"\n"+ 
 "Target 1 - Avg. Seperation,"+accuracy_1_average+"\n"+ 
 "Target 1 - X Seperation Percentage, "+accuracy_1_x_percentage+"%"+"\n"+ 
 "Target 1 - Y Seperation Percentage,"+accuracy_1_y_percentage+"%"+"\n"+ 

"Target 1 - Avg. Seperation Percentage,"+accuracy_1_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 2"+"\n"+ 
            
 "Target 2 - X Seperation,"+accuracy_2_x+"\n"+ 
 "Target 2 - Y Seperation,"+accuracy_2_y+"\n"+ 
 "Target 2 - Avg. Seperation,"+accuracy_2_average+"\n"+ 
 "Target 2 - X Seperation Percentage,"+accuracy_2_x_percentage+"%"+"\n"+ 
 "Target 2 - Y Seperation Percentage,"+accuracy_2_y_percentage+"%"+"\n"+ 

"Target 2 - Avg. Seperation Percentage,"+accuracy_2_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 3"+"\n"+ 
            
 "Target 3 - X Seperation,"+accuracy_3_x+"\n"+ 
 "Target 3 - Y Seperation,"+accuracy_3_y+"\n"+ 
 "Target 3 - Avg. Seperation,"+accuracy_3_average+"\n"+ 
 "Target 3 - X Seperation Percentage,"+accuracy_3_x_percentage+"%"+"\n"+ 
 "Target 3 - Y Seperation Percentage,"+accuracy_3_y_percentage+"%"+"\n"+ 

"Target 3 - Avg. Seperation Percentage,"+accuracy_3_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 4"+"\n"+ 
 
 "Target 4 - X Seperation,"+accuracy_4_x+"\n"+ 
 "Target 4 - Y Seperation,"+accuracy_4_y+"\n"+ 
 "Target 4 - Avg. Seperation,"+accuracy_4_average+"\n"+ 
 "Target 4 - X Seperation Percentage,"+accuracy_4_x_percentage+"%"+"\n"+ 
 "Target 4 - Y Seperation Percentage,"+accuracy_4_y_percentage+"%"+"\n"+ 

"Target 4 - Avg. Seperation Percentage,"+accuracy_4_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 5"+"\n"+ 
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 "Target 5 - X Seperation,"+accuracy_5_x+"\n"+ 
 "Target 5 - Y Seperation,"+accuracy_5_y+"\n"+ 
 "Target 5 - Avg. Seperation,"+accuracy_5_average+"\n"+ 
 "Target 5 - X Seperation Percentage,"+accuracy_5_x_percentage+"%"+"\n"+ 
 "Target 5 - Y Seperation Percentage,"+accuracy_5_y_percentage+"%"+"\n"+ 

"Target 5 - Avg. Seperation Percentage,"+accuracy_5_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 6"+"\n"+ 
            
 "Target 6 - X Seperation,"+accuracy_6_x+"\n"+ 
 "Target 6 - Y Seperation,"+accuracy_6_y+"\n"+ 
 "Target 6 - Avg. Seperation,"+accuracy_6_average+"\n"+ 
 "Target 6 - X Seperation Percentage,"+accuracy_6_x_percentage+"%"+"\n"+ 
 "Target 6 - Y Seperation Percentage,"+accuracy_6_y_percentage+"%"+"\n"+ 

"Target 6 - Avg. Seperation Percentage,"+accuracy_6_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 7"+"\n"+ 
            
 "Target 7 - X Seperation,"+accuracy_7_x+"\n"+ 
 "Target 7 - Y Seperation,"+accuracy_7_y+"\n"+ 
 "Target 7 - Avg. Seperation,"+accuracy_7_average+"\n"+ 
 "Target 7 - X Seperation Percentage,"+accuracy_7_x_percentage+"%"+"\n"+ 
 "Target 7 - Y Seperation Percentage,"+accuracy_7_y_percentage+"%"+"\n"+ 

"Target 7 - Avg. Seperation Percentage,"+accuracy_7_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 8"+"\n"+ 
            
 "Target 8 - X Seperation,"+accuracy_8_x+"\n"+ 
 "Target 8 - Y Seperation,"+accuracy_8_y+"\n"+ 
 "Target 8 - Avg. Seperation,"+accuracy_8_average+"\n"+ 
 "Target 8 - X Seperation Percentage,"+accuracy_8_x_percentage+"%"+"\n"+ 
 "Target 8 - Y Seperation Percentage,"+accuracy_8_y_percentage+"%"+"\n"+ 

"Target 8 - Avg. Seperation Percentage,"+accuracy_8_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Accuracy Data - Target 9"+"\n"+ 
           
 "Target 9 - X Seperation,"+accuracy_9_x+"\n"+ 
 "Target 9 - Y Seperation,"+accuracy_9_y+"\n"+ 
 "Target 9 - Avg. Seperation,"+accuracy_9_average+"\n"+ 
 "Target 9 - X Seperation Percentage,"+accuracy_9_x_percentage+"%"+"\n"+ 
 "Target 9 - Y Seperation Percentage,"+accuracy_9_y_percentage+"%"+"\n"+ 

"Target 9 - Avg. Seperation Percentage,"+accuracy_9_average_percentage+ 
"%"+"\n"+ 

            
 "\n"+ 
 "Overall Accuracy Data"+"\n"+ 
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 "Overall X Seperation Avg,"+total_x_seperation_average+"\n"+ 
 "Overall Y Seperation Avg,"+total_y_seperation_average+"\n"+ 
 "Overall Seperation Avg,"+total_seperation_average+"\n"+ 

"Overall X Seperation Percent. Avg," 
+total_x_seperation_average_percentage+"%"+"\n"+ 
"Overall Y Seperation Percent. Avg," 
+total_y_seperation_average_percentage+"%"+"\n"+ 
"Overall Seperation Percent. Avg," 
+total_seperation_average_percentage+"%"); 

              
 try { 
  startActivity(Intent.createChooser(j, "Send mail...")); 
  } catch (android.content.ActivityNotFoundException ex) { 

Toast.makeText(Targets.this, "There are no email clients 
installed.", Toast.LENGTH_SHORT).show(); 

  } 
 } 
} 
  

IV. Android Features 
A. Layout 
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 
    xmlns:tools="http://schemas.android.com/tools" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:paddingBottom="@dimen/activity_vertical_margin" 
    android:paddingLeft="@dimen/activity_horizontal_margin" 
    android:paddingRight="@dimen/activity_horizontal_margin" 
    android:paddingTop="@dimen/activity_vertical_margin" 
    tools:context=".Android_Features" > 
     
     <TextView 
        android:id="@+id/seeker_title" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_alignParentTop="true" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dp" 
        android:text="@string/seeker_title" 
        android:textSize="20sp" /> 
 
    <SeekBar 
        android:id="@+id/seeker" 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/seeker_title" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="20dp" /> 
 
    <TextView 
        android:id="@+id/radio_group_title" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/seeker" 
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        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dp" 
        android:text="@string/radio_group_title" 
        android:textSize="20sp" /> 
     
    <RadioGroup 
        android:id="@+id/radio_group" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_centerHorizontal="true" 
        android:layout_below="@+id/radio_group_title" 
        android:layout_marginTop="25dp" > 
 
        <RadioButton 
            android:id="@+id/radio1" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:checked="true" 
            android:text="@string/radio1" /> 
 
        <RadioButton 
            android:id="@+id/radio2" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:text="@string/radio2" /> 
 
        <RadioButton 
            android:id="@+id/radio3" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:text="@string/radio3" /> 
    </RadioGroup> 
 
    <TextView 
        android:id="@+id/rater_title" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/radio_group" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dp" 
        android:text="@string/rater_title" 
        android:textSize="20sp" /> 
     
    <RatingBar 
        android:id="@+id/rater" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_below="@+id/rater_title" 
        android:layout_centerHorizontal="true" 
        android:layout_marginTop="25dp"/> 
 
</RelativeLayout> 
 

B. Java 
package com.rmuaft.rmuaftapp; 
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import android.os.Bundle; 
import android.app.Activity; 
import android.view.Menu; 
 
public class Android_Features extends Activity { 
 
 @Override 
 protected void onCreate(Bundle savedInstanceState) { 
  super.onCreate(savedInstanceState); 
  setContentView(R.layout.activity_android__features); 
 } 
 
 @Override 
 public boolean onCreateOptionsMenu(Menu menu) { 

// Inflate the menu; this adds items to the action bar if it is 
present. 

  getMenuInflater().inflate(R.menu.android__features, menu); 
  return true; 
 } 
} 
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