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Attention College Students!  The Effects of Television 

Background Noise on Accuracy and Speed on a 

Mathematical Task 
 

Rachael A. Klosowski1, Angela McCollow, Eleanor Gantt2, Erin Grabosky3 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Past research has suggested that listening to television background noise can impede a grade-school student’s 

ability to hold attention on a task. Television background noise has been shown to lower their ability to pay 

attention and accurately understand material. The purpose of this study was to measure the effects of television 

background noise on speed and accuracy on a mathematical task in college students. We hypothesized that 

subjects who have television background noise during the task on-hand would perform more poorly on the 

mathematical task compared to the subjects who did not have television background noise. Students in one group 

were asked to complete mathematical problems in a room with television background noise and another group 

completed the task in silence. There was no significant difference between the two conditions in terms of speed or 

accuracy. These results indicate that television background noise may not influence attention in college students, 

contrary to previous studies done with grade-school children. 
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Children today have grown up in an age where 

technology is everywhere, including the constant background 

noise of television. An estimated 35.8% of homes in the U.S. 

that have children below six years old can be categorized as 

heavy-television households, which is defined as having the 

television on most of the time or always (Vandewater, 

Bickham, Lee, Cummings, & Rideout, 2005). The rate of 

heavy-television households can cause concern, because 

findings have demonstrated that paying attention to multiple 

stimuli at the same time can interfere with one's ability to 

process and recall related information (Junco, 2012). 

Companies like Netflix and Hulu now make it possible to turn 

your laptop into a television. In-class laptop use has been 

associated with lower test scores and students report it lowers 

their ability to concentrate and accurately understand lecture 

material (Fried, 2008), making television programs on laptops 

more of a concern in the classroom.  Since multitasking has 

become common for the average college student, it is important 

to understand its effects on their ability to accurately process 

information and its impact on time management. 

 In order to improve learning methods, it is important 

to understand the way our brain pays attention to certain stimuli 

and disregards other stimuli. Information is processed by our 

reticular nuclei, located in the thalamus. The reticular nuclei 

gate the incoming information and determine what to relay to 

the cerebral cortex, in turn bringing it to our awareness. This 

same structure is responsible for tuning out unimportant 

information while directing us to essential stimuli.  One theory 

that has been posited for decreased performance in the face of 

multiple stimuli is that humans have a limited information-

processing capacity, because of the reticular nuclei (Pool, Van 

Der Voort, Beentjes & Koolstra, 2000). The attention required 

may surpass this processing capacity, resulting in decreased 

performance on the academic task. The brain is excellent at 

attending to one thing but not as good when trying to attend to 
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more than one thing (Alder & Benbunan-Fich, 2012). This can 

be a disadvantage in an age when people are expected to 

multitask with technology. 

 A number of studies have focused on technology and 

multitasking.  Beentjes and Koolstra (1996) examined students 

in grades 8 and 10 in the Netherlands from school districts in 

urban settings and rural settings. Students completed 

questionnaires that measured variables such as amount of time 

spent on homework, their home study location, presence of 

media equipment, and frequency of background media use. 

Researchers reported that 50% of these students sometimes did 

their homework combined with TV use and of that 50%, 59% 

reported sporadically glancing at the TV while doing 

homework to follow the program. Students stated that 

homework performance deteriorated more when watching TV 

compared to listening to audio, demonstrating the interference 

produced by background TV noise (Beentjes & Koolstra, 

1996). 

 Pool et al. (2000) further expanded on whether the 

distraction effects of background television impacted students’ 

performance on cognitive tasks in a typical homework setting. 

Students were selected from grade 8 in the urban district of 

Leiden, Netherlands. Students were randomly placed in one of 

three experimental conditions: (a) Dutch-language soap opera, 

(b) English-language music videos, or (c) no television in the 

background. Students then were given three sets of tests that 

are considered easy for a 14-year-old consisting of mental 

arithmetic, synonyms, and an opposites logic task. They were 

also given two additional tests that are considered difficult for a 

14-year-old consisting of advanced mathematics and reading 

comprehension. There was a significant difference between the 

control group and the two experimental groups on performance 

on difficult homework problems; television background noise 

negatively impacted performance on tasks that involve higher 

levels of concentration and mental processing (Pool et al., 

2000). 

 While these studies demonstrate that television 

background noise can affect the learning capabilities of grade-

school children, little research has been done on the effects of 

television background noise with college students, for whom 

multitasking has become common practice. The Pew Research 

Center documented that 15% of smart phone users and 8% of 

cell users in the U.S., 18 years or older, were using their 

device to stream applications like Netflix and Hulu, from the 

period of March 15 to April 13, 2012 (Pew Internet & 

American Life Project, 2013). This growing demand for 

television on our mobile devices mixed with social media, e-

mail, and in-class laptop use indicates a change in behavior that 

has been recent and the effects are unknown. 

 Our research hopes to expand on studies performed on 

grade-school children by investigating college students, who we 

assume have different motivations and levels of maturity, by 

examining a situation in which subjects solve mathematical 

problems in the presence of television background noise 

simulating an at-home study experience. We hypothesize that 

subjects who have television background noise during the task 

will exhibit decreased performance compared to the subjects 

who did not have television background noise. Presumably, this 

decrease in performance would reflect attentional limitations.  

We expect to see an increase in both number of errors and time 

to complete the task in the experimental group relative to the 

control group.  

 

METHOD 

 

Participants 

 Thirty-five participants were used in the study, 11 

males and 24 females. Participants were undergraduate students 

selected using convenience sampling from an introductory 

research methods class at the University of Minnesota. 

Participants volunteered during class time, where time was set 

aside to participate in the study. The participants’ ages ranged 

from 18 to 32 years of age (M = 22.1, SD = 3.4). No 

compensation for participation was offered. 

 

 Materials 

 In this study, we are measuring the effects of 

background television noise on performance in a mathematical 

task. Presumably, a decrement in performance would reflect 

attentional limitations.  We used two identical classrooms to 

separate participants in the control and the experimental 

conditions. The mathematical problems were taken from Kuta 

Software, which is a website that offers worksheet and test 

generators for math teachers. The complete test is shown in the 

Appendix. To manipulate our independent variable, we played 

a portion of an episode of a popular drama (“Breaking Bad”) to 

the experimental group. The television show was played on a 

laptop computer.  

 

Procedure 

 First, the participants were randomly assigned to the 

two classrooms. After obtaining informed consent, each group 

was given verbal instructions stating that they had 20 minutes 

to complete the test, but they were expected to finish in a 

timely manner. The control group was administered the test in 

silence, and the experimental group took the test in the 

presence of television background noise. When the participants 

finished their test they were free to leave. Upon turning in the 

test, his or her time in seconds was recorded and a written 

debriefing statement was given to every participant.   

 

RESULTS 

 

Two indicators of limited attention were assessed: the 

number of errors on the test and time in seconds to complete 

the test. One-tailed, independent t-tests were performed on each 

indicator to determine if television background noise interfered 

with the ability of college students to perform the mathematical 

task. 

 Analyses showed that the number of errors in the 

background television noise group (M = 6.12, SD = 4.12) and 

in the no television background group (M = 6.33, SD = 2.47) 
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did not differ significantly, t(33) = 0.068, p = 0.425. 

Similarly, the time to complete the task (in seconds) for the 

television background noise condition (M = 500.88, SD = 

82.22) and the no television background noise condition (M = 

488.22, SD = 114.86) did not differ significantly, t(33) =       

-4.32, p = 0.335.    

 

DISCUSSION 

 

The results of this experiment did not support our 

hypothesis that performance is decreased when students 

combine television background noise with homework tasks; no 

significant differences were found for either of the two 

performance measures that were evaluated. These results are 

also inconsistent with the findings of past research, such as the 

study by Pool et al. (2000) that found television background 

noise negatively impacted performance on tasks that involve 

higher levels of concentration and mental processing. Our study 

fails to extend these findings with respect to accuracy and 

speed. 

 Several methodological problems with this study may 

have contributed to the lack of significant results. Beentjes and 

Koolstra (1996) reported that students often follow the TV 

program while doing homework by glancing at the screen from 

time to time.  The television screen used in this experiment 

may have been too small or too far away to permit subjects to 

look at the screen.  Another limitation may be related to the 

environment in which the test was conducted. Pool et al. 

(2000) introduced television background noise in a typical 

homework setting. Our study was done in a classroom and it 

did not reflect a situation where most college students normally 

perform homework assignments. 

 Additionally, a floor effect may have been produced 

by our choice of mathematical problems. Many of our subjects 

had not had a course in mathematics for a long period of time 

prior to completing the assignment.  Thus, they were unable to 

complete some of the problems for reasons unrelated to their 

attention to the task. Furthermore, unlike the situation that 

likely exists when a student does homework at home, this task 

was completed with other students present. This situation may 

have created social facilitation, where people have a tendency 

to perform worse on more difficult tasks in the presence of 

other people (Schmitt, Gilovich, Goore, & Joseph, 1986). 

Also, the amount of people in the classroom may have had a 

distracting effect on the students, contributing to poor 

performance (Baron, 1986). 

In future studies examining this topic, researchers may 

need to more accurately simulate an environment where 

homework tasks are performed.  Students should be able to 

complete the tasks alone with a television that is easily 

viewable. While additional research is needed to determine if 

an effect exists, it is also possible that the non-significant 

results accurately reflect the effects of television background 

noise. If this is the case, these findings may reflect the 

students’ ability to effectively focus their attention to the task at 

hand in the presence of television background noise. 

APPENDIX 

 
Form A: Basic Algebraic and Numeric Expressions 

 

Evaluate each expression. 

 

1)  (7 − 2) ÷ 5                                                                        

2)  (3 + 3)2 

3)  (6 − 3)2 

4)  5 + (16 + 2) ÷ 3 

5)  (−6 × 2) ÷ −3 

6)  2 + 12 ÷ 2 + 1 

7)  −4 − (1 − 5) − (−4)2 

8)  −3 × 2 × 2(−3 − 1) 

9)  (4 − 3)(1 − (3 + 5)) × 5 

10)  ((−16 − (−2 + 1)) × 2) ÷ 5 

11)  2 − 8 ÷ −2 − 3 − −12 ÷ −6 × −2 

12) (−11 − 6 − −5 + 1 + 3 × 2) ÷ −5 

 

Evaluate each using the values given. 

 

13)  y + z + 2; use y = −6, and z = 5 

14)  p(q ÷ 3 − p); use p = −6, and q = −3 

15)  z ÷ 6 + x + x − 5; use x = 1, and z = 6 

16)  x(z + 3) + 1 + 3 − y; use x = 6, y = −5, and z = 2 

17)  6 + q + 5 − (q − p) + 15; use p = 1, and q = 1 

18)  −3 ÷ 3(a + c(b + 5) − (−6 + a)); use a = 1, b = −6, and c = −4 
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Comparisons in a Group Decrease Perceived Physical 

Attractiveness 
 

Heidi K. Schaus1, Stephanie Stall, and Maggie O’Malley2 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Recent research has suggested that when average females are compared to highly attractive females they are 

perceived as less attractive. The purpose of this study was to determine if an individual’s perceived attractiveness 

is affected by comparisons to other people. This study hypothesized that a female who is viewed in isolation will 

be rated as more attractive than if she is viewed in a group condition. Undergraduate students participated in this 

study by completing a survey rating the attractiveness of a single female or by completing a survey rating a group 

of females. We compared the means of the attractiveness scores of a single target female in the isolation condition 

to the group condition. The female was judged to be significantly more attractive in the isolation condition than 

when presented in the group condition. These results suggest that comparisons to other females lower a female’s 

perceived attractiveness. 
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Females’ struggle to appear attractive to the opposite 

sex is evident throughout history and in today’s media. The 

media constantly exposes the public to a stereotype of beauty 

that is contrived from professional models and beautiful 

actresses. Average women work to look like the highly 

attractive females in the media by spending large amounts of 

time and money on diet plans, clothing, and cosmetics. 

However, recent studies suggest that the perceived 

attractiveness of an individual affects more than their appeal to 

the opposite sex. Dion, Berscheid, and Walster (1972) provided 

evidence suggesting that one’s success is influenced by their 

attractiveness. Their study found that levels of social 

desirability, the likelihood to obtain prestigious jobs, the ability 

to be a competent spouse, and overall happiness are all 

positively correlated with physical attractiveness. Therefore, 

physical attractiveness affects one’s appeal to the opposite sex 

as well as one’s success and overall happiness.  

With the media frequently idolizing beauty, it should 

not be surprising that many females’ self-esteem is often based 

on their physical attractiveness. Thornton and Moore (1993) 

compared an individual’s self-perception of attractiveness when 

exposed to highly attractive stimuli to that of a control group. 

The highly attractive stimuli in this study consisted of models 

and actresses in the media while the stimuli presented to the 

control group were women from the general population. 

Thornton and Moore found that self-perceptions of 

attractiveness are lower when an individual is exposed to the 

highly attractive stimuli. Cash, Cash, and Butters (1983) found 

similar results.  Because the media constantly portrays highly 

attractive individuals, the constant exposure to attractive stimuli 

through the media may influence self-perceptions.  

  Media displaying attractive stimuli may affect the 

perceived attractiveness of others as well as self-perceived 

attractiveness. Past research by Kenrick and Guttieres (1980) 

investigated the contrast effect and its influence on perceived 

attractiveness. Their study suggests that after males are exposed 

to media that contains highly attractive females, they will rate 

an average female as less attractive. In general, these studies of 

the contrast effect suggest that ratings tend to be less favorable 

when the individual stimuli are compared to other stimuli than 

when rated alone.  

As the research reviewed above suggests, images of 

attractive females have an effect on the ratings of females of 

average attractiveness. However, these studies do not answer 

whether the ratings of attractiveness are influenced by the 
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attractive stimuli or by the act of explicitly making comparisons 

to those stimuli. The current study is based on a past study 

conducted by Brenner, Rottenstreich, and Sood (1999), which 

explored the effect that comparisons have on the desirability of 

certain options. In the study, three groups of participants filled 

out questionnaires that asked them to indicate how much they 

would pay for certain options, such as vacation destinations. 

The first group was given one option to rate, the second group 

was asked to rate multiple options, and the third group ranked 

all of the options in the order of their preference. The option 

that was rated in the first group also appeared amongst the 

other choices in the second and third groups. The participants 

who rated multiple options in the second group rated the 

common option lower than the first group. The third group, 

which ranked the options in order of preference, rated the 

common option lower than both the first and the second group. 

These results indicate that comparing items to alternative 

options will decrease the attractiveness of an original option. 

Our study will apply this model to the ratings of a female’s 

attractiveness rather than the appeal of a tangible item.  

We hypothesized that a female of average 

attractiveness who is viewed in isolation will be rated as more 

attractive than if she is viewed in a group condition. To test our 

hypothesis, two independent groups rated the attractiveness of a 

female in two distinct conditions. The first condition had 

participants rate the attractiveness of one photograph of a 

female. This rating was then compared to ratings in the second 

condition in which the participants rated the same photograph 

as well as other photographs in a group. We expected that the 

ratings of the individual female photograph would be higher in 

the first condition than in the second condition based on the 

results of previous research. Our results could offer an 

explanation of how an individual’s perceived attractiveness is 

affected based on comparisons with other people.  

 

METHOD 

 

Participants 

 We obtained a convenience sample of 40 University of 

Minnesota undergraduate students by recruiting undergraduate 

students from a psychology research methods class to fill out 

one of two questionnaires. The ages of the participants ranged 

from 18 to 33 years old (M = 20.88, SD = 2.46.) The 

participants were 42.5% male, 52.5% female, and 5% 

preferred not to respond. In our sample, 90% identified as 

Caucasian, 5% as Asian/Pacific Islander, 2.5% as 

Hispanic/Latino, and 2.5% reported Other. The participants 

did not receive compensation.  

 

Materials 

 In order to manipulate the independent variable, we 

presented participants with either a single photograph of a 

“target” female or multiple photographs of females, one of 

which was the target female. The females were volunteers 

recruited from a sorority to be photographed for the 

questionnaires and were informed about the purpose of the 

experiment prior to having their pictures taken. We judged that 

the females in our survey were of average attractiveness 

because they were randomly chosen from a group at the 

university and the pictures did not enhance their attractiveness 

through editing, as is often the case with models. The females 

in the photographs smiled and wore the clothing, makeup, and 

a hairstyle that they would for an ordinary day. 

We constructed two questionnaires containing 

photographs of either one or 10 females. The first questionnaire 

contained a paragraph to obtain the participant’s informed 

consent and contained a photograph of one female, chosen at 

random from the 10 photographs. The same photo was given to 

each participant in the isolation condition. The participant 

filling out the questionnaire was asked to rate the female’s 

attractiveness on a scale of 1 to 10, 1 being unattractive and 10 

being very attractive.  Participants were instructed to “rate each 

photo according to your own definition of attractiveness.”  

The second questionnaire also contained a paragraph 

to obtain the participant’s informed consent and contained all 

10 photographs of females, with the female from the first 

questionnaire placed in the middle of the other photographs. 

The participant filling out the questionnaire was asked to rate 

each female on their attractiveness on a scale of 1 to 10, 1 

being unattractive and 10 being very attractive.  

The final set of questions in both questionnaires asked 

for demographic information (gender, age, and ethnicity) and 

asked if the participant knew any of the photographed females. 

 

Procedure 

 First, we recruited participants from two sections of an 

undergraduate psychology lab. Volunteers were randomly 

assigned to one of two rooms. In one room, we presented the 

questionnaire containing one female photo while in the other 

room we presented the questionnaire with multiple female 

photos.  

Prior to filling out the survey, we welcomed and 

thanked the participants, explained that the experiment should 

take about 5 minutes, and informed them that they could ask 

questions or leave the experiment at any time. Directions at the 

top of the questionnaire explained that the participant was to 

rate each photograph on its level of attractiveness on a 10-point 

scale based on their own definition of attractiveness.  

After the participants submitted their questionnaire 

responses, the researcher debriefed them by reading aloud a 

paragraph describing the purpose of the study. The researcher 

answered any questions the participant asked.  

 

RESULTS 

 

 To compare the mean ratings of attractiveness for the 

photograph of the target female in the isolation and group 

conditions, we performed a one-tailed independent samples t-

test. We discarded one participant’s responses from the group 

condition before running the t-test because every photograph 

was rated the highest option (10). Additionally, 12.5% of our 

participants recognized one or more of the females in the 
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photographs. We did not discard the responses from these 

participants because the attractiveness ratings did not appear 

extreme or to show a preference for a single female.   

Analyses show that participants in the isolation 

condition (M = 6.21, SD = 7.40) rated the target photograph 

as significantly more attractive than those in the group 

condition (M = 1.58, SD = 1.58), t(37) = 2.70, p = 0.010.  

 

DISCUSSION 

 

The results of this experiment supported our 

hypothesis that a female who is viewed in isolation will be 

rated as more attractive than if she is viewed in a group. Our 

results are consistent with the findings Brenner et al. (1999) 

who found that options in a group condition are rated as less 

attractive than when an option is presented individually. 

Furthermore, the results of Kenrick and Guttieres (1980) and 

Cash et al. (1983) are also consistent with our findings. These 

studies investigated the contrast effect and found that ratings of 

physical attractiveness are lower when compared to other 

stimuli than if rated independently. While the research on 

contrast effects compared highly attractive stimuli to 

moderately attractive stimuli, our results suggest that it is the 

act of comparing that determines the effect rather than the 

attractiveness of the alternative stimuli.  

Our results contradict a recent study conducted by 

Walker and Vul (2013) that investigated the cheerleader effect: 

people are perceived as more attractive in a group than when 

considered individually. This study also compared the ratings 

of an identical photograph in a group and individual condition. 

However, the researchers manipulated the time that the 

photographs appeared on the screen and showed photographs in 

a square grid format. Their results were consistent with the 

cheerleader effect, such that the faces were rated as less 

attractive when shown individually. The square grid format in 

which these photographs were presented may have contributed 

to this result because it allowed the viewer to evaluate the 

group as a whole. On the other hand, our study presented each 

photograph individually. Our study also failed to manipulate 

the time allotted to view a photograph. Therefore, our 

participants may have had more time to judge each photograph 

before giving a rating, which may have allowed them to rate 

the photographs more critically than the photos presented by 

Walker and Vul (2013). 

Given our results and some of the contradictory results 

of past research, future research is needed to determine how 

comparisons affect perceived attractiveness. For example, 

future research could compare the simultaneous square grid 

format directly to the serial group and individual conditions that 

were used in our study. This grid format may better simulate a 

real-life scenario of a group of females presented together. 

Rather than rating both males and females on 

attractiveness, our study only rated females. Future studies 

could investigate whether our results generalize to the ratings 

of men’s photographs. 

Future research could also explore how comparing 

ourselves to others changes self-perceived attractiveness. 

Thornton and Moore (1993) found that exposing an individual 

to images of highly attractive people will lower a person’s self-

perceived attractiveness. To test if individuals comparing 

themselves to others causes lower self-perceived attractiveness, 

future research could investigate if rating one’s own 

attractiveness in a group or independent condition determines 

one’s perceived attractiveness rating.  It is possible that 

comparing oneself to attractive people in the media leads 

women to spend more money on makeup, hair products, and 

clothing and contributes to extreme dieting and eating 

disorders. Future research on this subject could investigate if 

the mere act of comparisons also contributes to these problems. 

If self-perceived attractiveness is decreased by comparisons in 

ordinary society, then it is necessary to foster interventions to 

help women to gain self-confidence in their own beauty and to 

develop new coping skills for those suffering from eating 

disorders.  

Our study showed that comparing an individual to 

others lowers the perceived attractiveness of the individual. By 

understanding that the act of comparing lowers perceived 

attractiveness, it may be possible to inform individuals of the 

effects of these comparisons.  By informing people of the 

potential consequences of these naturally-occurring 

comparisons, it may be possible to reduce some of the negative 

effects. 
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Pages: 7-10 

 

 

 
 

 
1 Quinn R. Handahl (handa013@umn.edu) is a junior graduating in May 2015 

with a Bachelor of Arts in Psychology and minors in Neuroscience, Sociology: 

Criminal Deviance and Law, and Philosophy. After graduation, she plans to 

pursue a law degree with a focus in criminal law and the insanity defense.  
 

 

  Historically, people have read from hard copy sources. 

They got their morning news from the printed newspaper, spent 

their evenings making dinner from their grandmother’s 

cookbooks, and did their math homework from their 500-page 

textbooks. People read from printed sources that influenced 

their reading behavior and how they learned to read.  With 

today’s society driven in large part by technology, the way 

people read is shifting from printed versions to digital versions 

presented on a screen (Ziming, 2005). With the click of a 

button, thousands of bits of information are available at our 

fingertips to read.  Whether we are reading a research paper, 

current events, or the daily weather report, access to 

information is no longer an issue for most (Gibb & 

Noorhidawati, 2008).   

 Specifically, students are demonstrating this shift to the 

digital sphere through their reading and learning habits.  

Textbooks are now available in electronic formats, which 

include additional activities to help with comprehension, and 

these often come at half the price of the printed versions. 

Students are also given the option of taking online classes, 

submitting their homework assignments over the internet, and 

even getting their class notes from a website. Teachers are 

incorporating a variety of resources and online articles into 

their classes due to the ease of finding information online.  In 

addition, teaching has shifted from writing on a traditional 

chalkboard, to using digital technology—whether this is a 

Smart Board, a PowerPoint, or an interactive activity or video. 

The way we read and learn is vastly different now than it was 

10 years ago, and this will continue to evolve—especially in the 

academic realm (Spencer, 2006). With all the new electronic 

options that are intended to enhance learning, do we really 

comprehend more when we read digitally versus that of a 

printed source?  

 Electronic reading is generally referred to as reading 

from an e-book. The term e-book is used loosely in the 

literature world. The term encompasses all aspects of the 

electronic reading experience: the hardware, the software, and 

the actual books’ content are included. The range of devices 

available for e-book reading include iPads, tablets, Kindles, 

smart phones, and many others. Developers continue to 

develop electronic devices for readers to improve the overall 

experience and convenience of reading (Dillon, McKnight, & 

Richardson, 1988).   

 Over the last decade, the introduction of new reading 

technologies has caused a significant shift in reading styles.  

With this new style, new reading modes and habits have 

developed. These modes and habits include browsing - 
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surveying material in a casual and shallow way, skimming - 

move over material quickly, and keyword spotting – finding a 

specific word within the text (Mangen, 2008). Some have 

argued that electronic reading creates shallower, fragmented, 

and less concentrated reader behavior. Understanding this 

electronic reading style and behaviors can help developers to 

design more effective digital libraries to encourage a fully 

comprehensive reading style, more similar to that achieved by 

reading from a printed source (Ziming, 2005).   

The developments and advancements in technology 

have made for an easy way to transfer printed materials to a 

computer screen to be electronically distributed (Spencer, 

2006). People of all ages use e-books, because the devices are 

compatible with different needs.  Children, while they may not 

be able to read, are able to utilize the games and activities that 

accompany a story.  Those with poor vision are able to increase 

the print size to their choice or have the book read aloud to 

them (Bus & Jong, 2002).  Traditional note taking and reading 

from textbooks in school has gradually been replaced by e-

books (Mangen, 2008). Each day more reading is done from 

screens rather than print.  Clearly, the print book has a major 

competitor in the form of e-books and screen reading (Spencer, 

2006).   

 Oborne and Holton (1988) detailed one of the first 

studies completed on e-books, performed by Muter, 

Latreouille, Teurniet, and Beam (1982), where they compared 

reading speed and comprehension abilities of their participants. 

Latreouille, et al. found that participants who read from a 

screen read significantly slower than those who read from a 

printed text. Oborne and Holton (1988) repeated the study five 

years later and found contradictory results.  They found there 

were no differences between e-books and paper books in terms 

of reading speed and comprehension.  Dillon, McKnight, and 

Richardson (1988) confirmed the results of Oborne and Holton. 

The researchers conducted a survey that evaluated the basics of 

reading from a screen compared to reading from a hard text. 

The researchers evaluated five aspects of reading: speed, 

accuracy, fatigue, comprehension, and preference.  Dillon et 

al. found no significant differences in those five aspects 

between reading from an e-book and a paper book. Muter and 

Maurutto (1991) examined comprehension of those who skim 

from a computer screen compared to those who skim from a 

printed text. Their results demonstrated those who read from a 

screen had a higher comprehension rate than those who read 

from a hard text.  

E-books have been a topic of discussion since they 

were first introduced over thirty years ago. E-books and paper 

books have been compared in research studies examining a 

variety of criteria, ranging from user preferences to reading 

speed, as well as learning and their ability to be used in 

academics. For example, Gibb and Noorhidawati (2008) 

surveyed college students about their use of e-books and found 

that e-books used in an academic setting were used for 

referencing material and not deep reading. They also found that 

students use e-books for three general purposes in academic 

contexts:  fact-finding, finding content, and long-term reading.   

Those who are just beginning to learn how to read 

now have the ability to use e-books. Bus and Jong (2002) 

studied how e-books affected the abilities of kindergarteners in 

the Netherlands to learn to read.  Although they concluded that 

reading an e-book is a different experience compared to reading 

from a regular book, they found that neither format 

outperforms the other when it comes to learning to read. The 

additional features of e-books are a supplement to regular 

books when learning to read, but are not a replacement.  

Dyson and Haselgrove (2000) examined how reading 

speed differed when text was read off of a screen. The 

researchers examined peoples skimming abilities and reading 

speed and afterwards tested the participants’ comprehension of 

the material. The researchers found that questions that directly 

addressed and encouraged recall of the text were more difficult 

for participants to successfully answer than those that were 

open-ended. As expected, they found that those who read the 

material at a slower rate rather than skimming and frequently 

scrolling through the text comprehended more and performed 

better on a quiz.  

The most comprehensive study that has been 

completed to date that involved e-books and reading behavior 

was performed by Ziming (2005). The study began in 1994 and 

ended in 2004. Ziming found that younger readers are likely to 

develop strong screen reading behavior and utilize e-books 

compared to older generations who grew up on paper books. 

Ziming also found that even with the introduction of e-books, 

people still have a strong preference for reading from paper 

sources.  Ziming suggested that the paper reading style is very 

unlikely to disappear in the digital age even with the increase in 

use of e-books.  

With the increased use of e-books, there is a need for 

more research on readers’ retention of information relative to 

paper books.  I predict a person’s retention will be greater 

when reading from a paper book compared to reading from an 

e-book. To test this hypothesis, I conducted an experiment in 

which participants were randomly assigned to either the e-book 

or the paper book groups. Both groups read the same story and 

then took the same quiz on its content. Their results were 

compared to determine if there was a difference in retention 

when reading from an e-book compared to a paper book.  

 

METHOD 

 

Participants 

 Ten males and 10 females participated in the study. 

All participants were currently enrolled in a psychology 

research methods class at the University of Minnesota. All 20 

participants were undergraduate students, all of whom were 

majoring in psychology. Participants were recruited through 

convenience sampling. Researchers who administered the 

reading tests informed the participants the study would involve 

reading a short excerpt and completing a short quiz. The 

researchers did not collect any data from participants about 

age, ethnicity, or gender due to time constraints.  
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Materials 

 Participants were given a short excerpt from The 

Social Function of Science written by John D. Bernal taken 

from a SAT practice website of Majortests.com.  The excerpt 

examined the connection between science and society. 

Participants were either presented with a paper copy of the 

excerpt or a copy on an Apple iPad 2.  

To measure the student’s comprehension, a short quiz 

was given after they read the excerpt. The quiz consisted of 

seven multiple-choice questions, each of which had five options 

labeled A through E. These questions targeted various aspects 

of the reading, from plot line, word use, in-excerpt examples 

and author intentions. Both the excerpt and questions were 

from the SAT preparation website, Majortests.com under the 

critical reading section of the SAT practice exam.  

 

Procedure  

 When participants expressed interest in participating in 

this study, they were first asked to complete a consent form. 

After completing the consent form, the participant was seated 

in the exam room. A researcher entered the room holding 

either a paper copy of the text or an iPad with the text 

displayed on the screen. The researcher explained to the 

participant that he or she had an unlimited amount of time to 

read the excerpt and could read it as many times as were 

wanted. However, the participant could not take notes or ask 

the researcher any questions about the passage.  

After the participant read the passage, the story was 

removed by the researcher and replaced with a short 

comprehension quiz. The participant had an unlimited amount 

of time to take the quiz. However, they could not view the text 

or use outside sources to help them answer any questions. After 

completing the quiz, they were debriefed by the researcher and 

thanked for their time. The quiz was then scored against the 

key and the participant’s score along with their method (iPad or 

Paper) was recorded.  

 

RESULTS 

 

  The comprehension quizzes were scored according to 

the key that was provided by the SAT preparatory website. I 

computed a two sample independent t-test to determine if 

comprehension was better with students who read from a paper 

book than an e-book.  The analysis showed that students who 

read from a paper book (M = 3.1, SD = 1.2) did not score 

significantly better on the quiz than students who read from an 

e-book [M = 2.6, SD = 0.96; t(18) = 1.028, p = 0.159]. 

 

DISCUSSION 

 

The results of this experiment did not support our 

hypothesis that students who read from a paper book will have 

better retention and score higher on a comprehension quiz than 

those who read from an e-book.  These results were in 

congruence with the study completed by Oborne and Holton 

(1988). Their study found there were no differences between e-

books and paper books when it came to reading speed and 

comprehension.  The results of Dillon et al. (1988) are 

consistent with the results of Oborne and Holton and our study, 

finding no difference between reading and comprehending 

between the two sources.  

The results indicate that there is little relationship 

between source format and reading comprehension. This 

suggests that reading and studying from an e-book should not 

prevent a student from performing the same as a student who 

studied from a paper book.  This demonstrates to the academic 

world that using e-books can be just as effective as using a 

regular book and does not inhibit a student’s success in the 

classroom.   

A possible limitation of these results is the small 

sample size.  With a sample of 20 students total, there may 

have been insufficient statistical power to detect an effect.   

Repeating the experiment with a larger sample size would 

provide more statistical power, which could make it possible to 

detect an effect that would support my hypothesis.  

There also are limitations to this study in terms of the 

ability to generalize the results.  The results can only be 

applied to undergraduate psychology majors at the University 

of Minnesota. It is a question as to whether the results apply to 

other students and universities. To remedy this in future 

studies, it would be desirable to have a sample inclusive of 

students from a variety of majors, both graduates and 

undergraduates, and staff and faculty to allow for further 

generalization.  

Ultimately this study implies that comprehension of 

students who read from e-books is not different from that of 

students who read from paper books. Using either resource can 

be beneficial or detrimental, depending on the reader. Bus and 

Jong (2002) suggest that using both formats together potentially 

could be more beneficial when it comes to comprehension and 

retention than only using one format. 

This study has implications for everyone who can read 

or is learning to read, in particular, students who are using e-

books and paper books as a way to learn about the world that 

surrounds them. By continuing this research, there will be a 

stronger understanding of reading behavior and the implications 

of reading from a digital source such as an e-book or from a 

paper book. Future research may reveal the costs and benefits 

of eliminating paper books and relying completely on e-books. 

The need for further research on this topic is evident as the 

prevalence of electronic reading increases. 
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