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Stress and Recall Ability in Undergraduate 
College Students 
 
Elizabeth A. Casey1, Steven Forsythe2, and Simon Ozbek3 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
Previous research suggests that stress may negatively influence a person’s ability to recall neutral information.  
This study examines whether college undergraduates put under stress perform worse on a memory test of neutral 
information.  Participants were instructed to memorize a selection of 56 neutral words and then recall the words 
under a stressful or non-stressful condition. The experimental group and the control group did not significantly 
differ in memory test scores or in anxiety evaluation scores, suggesting that stress did not influence information 
recall. These results do not support the findings of research indicating that participants subjected to stress perform 
worse on memory tests of neutral information.  Due to possible methodological errors within our experiment, 
future research examining the effects of stress on memory should utilize memorization methods specific to long-
term memory, stressors that are proven to be effective, and a diverse group of participants. 
 

Pages: 1-4 
 
 
 

In today’s busy world, stress is common. This is 
perhaps even more true for those attempting to fulfill the many 
duties of a college undergraduate.  Studies show that college 
students experience a range of stressful situations encompassing 
their personal and academic lives (Abouserie, 1994).  Recently, 
however, undergraduate freshmen have experienced an increase 
in stress relative to their peers from the late 1980s (Astin, 
1998).  In spite of this, research discussing the effects of stress 
on an undergraduate’s learning ability is uncommon.  In this 
study, we begin to fill this void in existing research by 
examining whether or not stress has a negative impact on 
students’ abilities to recall neutral information. 

If an individual experiences stress while encoding 
information into long-term memory, the ability to retrieve what 
is learned may be significantly affected by a  number of factors 

  
 
1 Elizabeth A. Casey (casey209@umn.edu) is a recent U of M graduate with a 
B.A. in Sociology of Law, Criminology, and Deviance, and a minor in 
Psychology.  She plans to pursue postgraduate studies in social psychology. 
 
2 Steven Forsythe (forsy074@umn.edu) is a sophomore graduating in May 
2014 with a B.A. in Psychology and a minor in Family Social Sciences. He 
plans to pursue postgraduate studies by getting a masters of divinity in order to 
pursue his career goal of being a Presbyterian pastor. 
 
3 Simon Ozbek (ozbek007@umn.edu) is a junior graduating in May 2014. 
Attending the College of Liberal Arts, he will be receiving a B.S. in 
Psychology and a minor in computer science. He plans on joining the Peace 
Corp after college in the hope to expand his understanding of human suffering. 
 

inherent to the individual.  One factor is the level of cortisol, a 
hormonal marker of stress, in the individual’s body.  Buchanan 
and Tranel (2008), in a study of 40 students between the ages 
of 18 and 25, found that heightened cortisol levels resulted in a 
deficit in long-term memory retrieval for both negative and 
neutral stimuli.  In this study, participants were presented with 
a series of pictures acting as positive, negative, and neutral 
stimuli, and tested on their immediate free recall of these items.   
The following day, the TSST, or Trier Social Stress Test, was 
administered to the experimental group.  According to 
Harmon-Jones and Winkielman (2007), the TSST asks 
participants to give an impromptu five-minute speech about 
themselves, and to mentally conduct a series of complex math 
drills, starting over whenever an error is made.  This is done in 
the presence of a small audience.  Following completion of the 
TSST, Buchanan and Tranel (2008) then asked participants to 
complete a recognition test of the pictures they had seen on the 
previous day.  The researchers noted that, interestingly, when 
cortisol levels had not risen in response to the stressful test, 
enhanced memory of positive and negative stimuli was 
observed. 

Fittingly, this finding brings the discussion to a second 
factor that affects recall ability: the emotional valence, or 
emotional significance, associated with the material to be 
learned.  Smeets, Jelicic, and Merckelbach (2006) 
demonstrated that declarative long-term memory for neutral 
words was negatively affected after participant cortisol levels 
had risen. Declarative memory is a type of conscious (or  
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‘explicit’) memory for knowledge about facts and events 
(Ullman, 2004).  Similar to Buchanan and Tranel (2008), 
Smeets, Jelicic, and Merckelbach (2006) asked 60 
undergraduates to memorize a list of words over a 30-minute 
learning period. On the following day, the experimental group 
completed the TSST while the control group filled out 
questionnaires.  Both groups were then tested on the words 
they had learned the previous day. Salivary cortisol levels 
indicated that although the experimental group had been 
stressed, the experimental and control groups did not differ in 
recall ability of positive and negative words. 

Some studies find a positive relationship or no 
relationship between stress and the recall of neutral stimuli, 
however, indicating that the relationship between these two 
variables is unclear.  A study by Smeets et al. (2009) for 
example, found that long-term memory of emotionally-arousing 
and neutral information is unaffected when stressful conditions 
are introduced subsequent to encoding the information.  This 
study employed a learning period in which 48 undergraduates 
studied a selection of words, followed by an immediate free 
recall test.  As in the previously mentioned studies, the 
following day participants completed the TSST and a test on 
the words that had been learned.  It was found, interestingly, 
that when the TSST preceded both the studying and testing 
phase, subjects recalled words related to their TSST experience 
much better.  Schwabe et al. (2008) echoed support for the 
effectiveness of TSST-induced stress prior to learning in a 
study of 97 college students.  They found that stressed 
participants learned and recalled positive, negative, and neutral 
words better than non-stressed participants. 

The current study broadens the existing knowledge on 
the topic of stress and the recall of neutral stimuli by helping to 
clarify the uncertain relationship between these two variables.  
We also focus on college undergraduates between the ages of 
18 and 24, because research focusing on this subset of the 
population is uncommon. Restricting the range to 
undergraduates in college allows for greater insight into the 
effects that anxiety may have on a group that is primarily 
concerned with studying, learning, and balancing everyday 
stress.  In addition, focusing on the encoding and retrievability 
of neutral information will allow this study to focus on the sort 
of material that a college student is most likely to be studying. 
In the present study, participants were given a list of neutral 
words to memorize to the best of their abilities, and were then 
tested on this material. The control group completed the test in 
a quiet environment free of distraction, while the experimental 
group was continually distracted by the researchers in order to 
create stress. Based on past research concerning the recall of 
neutral information under stressful conditions, it is 
hypothesized that participant anxiety levels will rise in the 
experimental group, causing scores on a memory test to 
decrease and scores on an anxiety questionnaire to increase in 
comparison to those of the control group.  

METHOD 
 
Participants 

Fourteen participants, seven male and seven female, 
were involved in the study. Participants were selected via 
convenience sampling from the lab sections of an 
undergraduate psychology course at the University of 
Minnesota. Participant age ranged from 19 to 29 (M = 21, SD 
= 2.5).  Ten of the participants identified as Caucasian, one as 
Pacific Islander, one as African-American, one as Hispanic, 
and one did not provide ethnic information. No compensation 
was given for participation in the experiment. 

 
Materials 

A brief demographic questionnaire was administered 
to participants prior to the experiment. In the memorization 
phase, participants were each given a list of 56 neutral words 
and instructed to memorize them to the best of their abilities 
(see Appendix A).  The list was created from a selection of 
nouns that we determined to be commonplace and hence 
unexciting to most individuals.  In the subsequent testing phase, 
we collected the word lists and replaced them with blank sheets 
of paper on which participants were instructed to record the 
words that they had memorized.  

Upon completion of the testing phase, all participants 
were asked to complete a brief test evaluation, which was a 
disguised version of an anxiety questionnaire by Nist and Diehl 
(1990; see Appendix B).  The title of the questionnaire was 
changed from “Test Anxiety Questionnaire” to “Memory Test 
Evaluation” and eight filler questions were added to the 
original test items in order to conceal the questionnaire’s 
purpose as a tool for measuring anxiety.  This allowed us to 
control for potential demand characteristics and social 
desirability bias. 

 
Procedure 
 We invited students to participate in a memory 
experiment.  Students were informed that their participation 
was voluntary and could be terminated at any time during the 
experiment.  Those who agreed to participate were divided by 
random assignment into the experimental or control group, 
with seven members comprising each group.   The groups were 
then ushered into  separate rooms by three of the researchers. 

Participants were given a brief demographic 
questionnaire. When this had been completed by all group 
members, each participant was given a list of 56 random words 
and instructed to memorize as many of them as possible within 
a two-minute period (see Appendix A). 

After the memorization period, participants were 
asked to immediately turn over their word lists. These were 
collected and replaced by blank sheets of paper.  Participants 
were instructed to record as many words as they could 
remember on the blank piece of paper.  In the experimental 
group, participants were informed that they had seven minutes 
to list the words provided,  and were shown  a timer which was  
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projected onto a screen in the front of the room.  We informed 
the experimental group of the time every thirty seconds, and 
walked around the room observing the test-takers. In contrast, 
participants in the control group were not told how long they 
had to complete the test or reminded of the time elapsed.  In 
order to eliminate external stressors during the control group’s 
testing phase, we did not display an obvious timer and left the 
room immediately after the sheets of paper had been 
distributed. 

Tests were collected after the 7-minute testing period 
had elapsed.  Participants then completed an anxiety 
questionnaire disguised as a test evaluation (see Appendix B). 
Participants were instructed to complete the evaluation within 
four minutes.  When this phase ended, evaluations were 
collected and replaced by a debriefing statement explaining the 
intent of the experiment. Participants were then informed that 
the experiment had ended.  
 

RESULTS 
 

Two dependent variables were assessed in this study:  
memory performance and anxiety level.  Memory performance 
was measured on a 56-point scale by the number of words 
correctly recorded in the testing phase. Anxiety level was 
measured on a 45-point scale by the score on the questionnaire, 
which was determined by adding the numerical responses for 
questions 2, 4, 7, 8, 10, 12, 13, 16, and 17. A two-tailed 
independent-samples t-test was performed on each dependent 
variable in order to test whether the experimental group had 
scores that significantly differed from the control group. 

Analyses indicated that the stressed group (M = 
10.43, SD = 4.756) and the non-stressed group (M = 14.86, 
SD = 5.429) did not significantly differ in their memory test 
scores, t(12) = -1.623, p = 0.131.  Similarly, it was found 
that the stressed group (M = 15.43, SD = 2.760) and the non-
stressed group (M = 16.29, SD = 5.559) did not differ 
significantly in their anxiety scores, t(12) = -0.365, p = 
0.721.  These results are depicted in Figure 1. 

 
DISCUSSION 

 
The results of the experiment did not support our 

hypothesis that students placed in a stressful environment 
perform more poorly on a memory test and indicate higher 
levels of anxiety than students in a neutral environment.  These 
results contradict those of past research, which indicate that 
participants who are subjected to stress perform worse on 
memory tests of neutral information (Buchanan & Tranel, 
2008; Smeets, Jelicic & Merckelbach, 2006). However, 
participants in the experimental group did not appear to 
experience sufficient stress to differentiate them from the 
control group.  This may be the result of poor control of the 
study environment. 

A shortcoming of this research is that the methods 
used to provoke anxiety may not have created stress in the 
participants.   Many of  the studies cited used the  Trier  Social  

 
 

FIGURE 1.  Mean recall test scores of the control and the treatment 
groups.  Error bars represent two standard deviations. 

 
Stress Test, or TSST, to provoke performance anxiety in the 
participants (Buchanan & Tranel, 2008; Schwabe,  Bohringer, 
Chatterjee, & Schachinger, 2008;  Smeets, Jelicic, & 
Merckelbach, 2006; Smeets et al., 2009).  In order to create 
anxiety in participants, the present study utilized a clearly 
visible timer, open observation of participant behavior, and 
verbal reminders of the time elapsed.  It is possible that these 
methods were simply too mundane to create high levels of 
anxiety. 

Furthermore, the environment in which the experiment 
was conducted may have been distracting, which may have 
influenced participants to respond with less anxiety than they 
otherwise would have.  Although the experimental and control 
groups were separated, in both cases the experiment was 
conducted in a classroom wherein students uninvolved in the 
experiment were plainly visible.  This may have counteracted 
participant responses to the specific stressors in our study.  In 
addition, the experiment was conducted during a psychology 
class period in which many other experiments were scheduled 
to occur, creating a busy environment. This setting may have 
created a mental state differing from the neutrality that the 
present experiment assumed of all participants entering the 
study. The fact that participants knew that they were 
participating in a study conducted by their peers may have also 
created a general feeling of indifference. Conversely, the 
potential judgment by peers may have introduced social 
desirability bias into the data. Participants may have minimized 
personal characteristics that could be negatively construed in 
order to maintain a positive appearance for the researchers, 
who were students in their class. 

Another potential problem may be that all participants 
in the current study were enrolled in a psychological research 
methods course, exposing them to the varying forms this 
research may take, often in the form of actual studies that have 
been performed.  In addition, the vast majority of students 
enrolled in the course were in the process of completing an 
undergraduate degree in psychology.  Both factors indicate a 
higher likelihood of familiarity with the topic and methodology 
of the current study.  This may have influenced participant 
answers by potentially allowing the purpose of the experiment 
to be determined.  
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Finally, the possibility exists that the present study 
reflects the reality of the encoding of neutral memories while 
under stress.  In this case, the results may indicate a few 
things.  One possibility is that although stress was induced, 
cortisol production was not, and the requisite negative effects 
on memory were not observed as a result, as in Buchanan and 
Tranel (2008). Future research could focus specifically on 
whether low levels of stress affect the encoding of neutral 
information. Another possible interpretation of the present 
study may be that students develop skills to store neutral 
information in such a way that it may not always be negatively 
affected by cortisol production.  Future research could further 
examine situations specific to college undergraduates in order 
to determine whether this group is in some way resistant to the 
effects of cortisol on recall ability of neutral information.  

 Future research examining the effects of stress on 
memory performance should utilize effective stressors on 
participants, such as the TSST, which has been clearly 
established as sound in previous studies.  Furthermore, a 
neutral test environment that is free of potential distractions 
would be important in order to allow the experience of stress to 
be a real possibility.  Finally, subjects should be drawn from a 
pool of various different university departments to increase the 
generalizability of the results. 
 

APPENDIX A 
 

List of Words: 
Sink 
Obama 
Laptop 
T-shirt  
Watch  
Banana  
Lightbulb 
Sprinkler 
Minnesota  
Pool Table 
Water Bottle 
Community 
Appendix 
Nails  
Remote  
Island 
Cabinet  
Clock  
Person 

Christmas  
Coffee 
Pumpkin  
Teeth  
Fire  
Book  
Smile  
Transit  
Necklace 
Mexico  
Hand  
Backpack 
Door  
Purple  
Rabbit 
Batman  
Paint  
Play  
Movie  

Park 
Giraffe  
Group  
Stick 
Campfire  
Mosquito 
Disease  
Frown  
Mustard  
Highlighter  
Mosque  
Thirteen 
Monkey  
Roast  
Shoelace  
Birthday  
Sauce  
Bread 

 

APPENDIX B 
 

Memory Test Evaluation: 
To complete the evaluation, read through each statement and reflect upon 

the memory test that you just completed. Indicate how each statement describes 
you by choosing a number from one to five as outlined below. 
 

          Never           Rarely         Sometimes         Often            Always 
1                   2                   3                   4                   5 

 

____ I felt that I was successful in remembering words on the test. 
____ I had visible signs of nervousness such as sweaty palms, shaky hands, and 

so on right before the recall test.  
____ I did not notice any visual disruptions during the test. 
____ I had "butterflies" in my stomach before the test. 

____ I generally do well on recall tests. 
____ I felt like I was given enough time to study the list of 60 words in order 

to remember a significant amount of them. 
____ I felt nauseated before the test. 

____ I read through the list and felt that I would not remember any of the 
words. 

____ I do not feel successful on most memory tests. 
____ I panicked before and during the test. 

____ Words are particularly hard for me to remember when they are unrelated 
to one another. 

____ My mind went blank during the memory test. 

____ I remembered the words that I blanked on once I finished the test. 
____ I felt distracted by trying to figure out exactly what was being tested. 
____ I feel uncomfortable when being watched by my peers. 

____ I forgot easy words during the memory test. 
____ I had difficulty choosing words on the test. 
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The Impact of Gender Roles on Benevolent Sexism 
 
Alicia Hlebain1 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota  
 
Previous research has indicated a strong relationship between benevolent sexism (chivalry) and women’s level of 
conformity to traditional gender roles.  Women who conform to gender roles seem to be more likely to elicit 
chivalrous behavior and helping responses from others than women who do not conform.  The purpose of this 
study was to determine if there is a relationship between a woman’s style of dress (either masculine or feminine) 
and helping behavior.  A confederate, dressed either masculinely or femininely, discreetly dropped a water bottle 
at the feet of an unsuspecting lone male and then recorded whether or not he retrieved it for her.  There was no 
significant difference between the number of people who helped in the two conditions.  The results suggest that a 
relationship does not exist between a woman’s style of dress and benevolent sexism.  However, methodological 
limitations may have contributed to the non-significant results and future research on this topic is needed to 
address limitations. 
 

Pages: 5-7 
 
 
 

Previous research has revealed attitudes of benevolent 
sexism toward women who fit into traditional feminine gender 
roles (Hebl et al., 2007; Tendayi & Abrams, 2002).  
Benevolent sexism refers to “attitudes toward women that are 
sexist in terms of viewing women stereotypically and in 
restricted roles” (Glick & Fiske, 1996, p. 491).  While these 
attitudes are sexist, they are “subjectively positive in feeling or 
tone (for the perceiver) and also tend to elicit behaviors 
typically categorized as prosocial (e.g., helping behaviors) or 
intimacy seeking (e.g., self-disclosure)” (Glick & Fiske, 1996, 
p. 491).  Though benevolent sexism may appear relatively 
harmless, it not only reinforces the notion that women must 
depend on men for survival, but it is also positively correlated 
with hostile sexism.  Hostile sexism refers to overtly adverse 
attitudes toward women that view them as inferior and invokes 
negative stereotypes, such as the idea that women try to control 
men through their sexuality (Glick and Fiske, 2001). 

Studies have suggested that benevolent and hostile 
sexist attitudes are attitudes of coexisting beliefs helped to 
justify sexist attitudes by separating women into “good” and 
“bad” categories and rewarding women for conforming to 
gender roles and punishing those who fail to conform (Glick & 
Fisk, 1996).  For example, a woman conforming to traditional 
gender roles may be more likely to be offered a job position 
and  regarded  more  positively than  a  woman  who  does  not  

 

 
1 Alicia Hlebain (hleba002@umn.edu) is a senior graduating in May 2013 with 
a B.A. in Psychology and a minor in Art.  Alicia's published research focuses 
on the relationship between conformity to gender roles and benevolent sexism. 
 

conform to traditional gender roles.  Though the current 
research seems to support this theory, relatively few 
experiments have been conducted to test it.  Furthermore, past 
research regarding benevolent sexism has focused mainly on 
women’s vocational gender roles, such as a woman’s marital 
status, and few studies have been directed at the relationship 
between outward appearance and benevolent sexism.   

The gender roles that have thus far been studied in 
relation to benevolent sexism include purity versus promiscuity 
(Sibley & Wilson, 2004), pregnant women seeking assistance 
versus pregnant women seeking employment (Hebl et al., 
2007), and faithful wives versus unfaithful (Tendayi & 
Abrams, 2002).  Sibley and Wilson (2004) found that men are 
more likely to exhibit benevolently sexist attitudes toward 
women who conform to gender roles by behaving in a 
relatively chaste manner than their promiscuous counterparts.  
Men who scored high on a scale measuring sexual self-schema 
(a spectrum which measures the degree to which one thinks of 
oneself in sexual terms, including previous sexual experiences, 
attitudes toward sexual coercion, and attitudes toward 
passionate love) in particular ascribed positive traits to the 
woman described as more pure.  Similarly, these men were 
more likely to regard the women who were perceived as 
promiscuous with an attitude of hostile sexism and regard her 
negatively (Sibley & Wilson, 2004).  Women that the men 
viewed as having a positive (pure) sexual subtype were 
regarded more positively than those to whom they assigned a 
negative (promiscuous) sexual subtype.  This study supports the 
idea of coexisting sexist ideologies of classifying women into 
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either “good” or “bad” categories, as the men rewarded the 
chaste women with positive attitudes and benevolent sexism and 
punished the promiscuous women with negative attitudes and 
hostile sexism.   

Hebl et al. (2007) similarly found that pregnant 
women asking store clerks for assistance, and thereby 
exemplifying a submissive and socially acceptable gender role 
for a pregnant woman, were greeted significantly more 
positively than pregnant women seeking to apply for a job and 
therefore exhibiting a proactive and less socially acceptable 
gender role.  A trained observer measured clerks’ attitudes and 
found that not only were the gender conforming women 
regarded more positively than the “radical” job-seeking 
pregnant women, but the store clerks also expressed less 
confidence that the pregnant woman would be able to secure 
the job when asked their opinion. 

  Tendayi and Abrams (2002) conducted a study in 
which participants were presented with a story about a woman 
who went to a party, kissed a man, brought him back to her 
apartment and was subsequently raped by him.  In the control 
group, participants were provided with no additional 
information about the woman, while the experimental group 
was told she was a married mother of three.  The married 
mother was attributed much more blame for the rape than the 
control woman (Tendayi & Abrams, 2002).  This study 
provides yet another example of treatment of and attitudes 
toward women being influenced by conformity to gender roles.  
Once again, the woman who showed non-conformity to her 
gender role by being an unfaithful wife was regarded with 
hostility.  Presumably, the participants assumed the woman was 
unmarried in the control group, and her going home with the 
man, though not necessarily chaste, is much more socially 
acceptable than in the case of the married woman and 
participants therefore rewarded her by attributing less blame to 
her, keeping in line with the concurrent ideals of benevolent 
sexism.   

Research thus far supports the theory that women who 
behave in stereotypical gender roles including asking for help, 
remaining chaste, and being faithful are more likely to be the 
recipients of benevolent sexism, while their nonconforming 
counterparts are more likely to be greeted with hostility.  The 
current study will explore whether the sexist attitudes described 
in the previous research extends to coexisting sexist ideologies 
relating to a woman’s style of dress, through measuring men’s 
helping towards women dressed in masculine or feminine ways.  
Since the previous research supports the theory that men are 
more likely to have benevolently sexist attitudes toward women 
who conform to socially accepted gender roles, one would 
expect this attitude would apply to women’s outward 
appearance and style of dress.  The hypothesis will be tested by 
observing whether a woman, dressed in either a masculine or 
feminine manner, elicits a helping response from a male after 
she drops an item. 

The researcher predicts that the more femininely 
dressed woman will receive a helping response a greater 

percentage of the time as an unconscious reward for 
conforming to gender roles.  
 

METHOD 
 
Participants 

Thirty male participants were involved in this study.  
Lone males on a university campus were unknowingly recruited 
for the study.  Selection was based upon convenience and 
demographics of the sample were not recorded in order for the 
confederate to remain discreet.  Participants were not 
compensated for their participation. 

 
Materials 

Due to the fact that the researcher was manipulating a 
real-life situation, as well as the fact that there were no 
anticipated risks or potential harm to participants, no consent 
form was provided to participants, nor were they informed that 
they had partaken in a study.    

Materials used included a form-fitting dress, high 
heels, make-up, hair products, a baggy pair of men’s pants, a 
baseball cap, and a shapeless man’s shirt.  In one scenario, the 
researcher, acting as the confederate, dressed hyper-
femininely, by wearing make-up, curling her hair, and wearing 
a pink dress.  In the other scenario, she dressed as masculinely 
as possible by wearing clothes that made her appear boyish, 
refraining from using make-up, and hiding hair under a hat. 
 
Procedure 

The researcher, dressed femininely on one day, and 
masculinely on the next, waited at a bus stop until a man came 
to the bus stop.  In order to guarantee that only one person was 
targeted, the researcher had to ensure that only she and the man 
were at the bus stop.  Then the researcher dropped a metal 
water bottle onto the cement, which made an obtrusive noise.  
The researcher then waited three seconds, and if after three 
seconds, the man did not pick up the water bottle, the 
researcher picked it up herself.  Finally, the researcher 
recorded whether or not the man had picked up the water bottle 
after he had left to measure helping behavior based upon style 
of dress.  The feminine condition was tested on a weekday 
morning and the masculine condition was tested on the 
following weekday morning in the same location.  
 

RESULTS 
 

In the current study, one dependent variable, helping 
behavior, was assessed based on whether or not the participant 
assisted the researcher in picking up a dropped object.  The 
independent variable was style of dress, either masculine or 
feminine.  In the masculine condition, two out of 15 
participants retrieved the water bottle for the researcher, while 
in the feminine condition, five in 15 participants did so.  A chi-
square test of independence was performed to determine if 
there was  a statistically significant difference  between the two 
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conditions.  The proportion of participants who exhibited 
helping behavior was not significantly different between the 
masculine dress condition (13.33%) and the feminine condition 
(33.33%), χ²(1) = 1, p = 0.39.  

 
DISCUSSION 

 
The results of this experiment do not support the 

hypothesis that women who conform to gender roles by 
dressing femininely elicit a greater helping response than 
women who do not conform to these roles.  The findings also 
seem to contradict the findings of previous researchers (Hebl et 
al., 2007; Tendayi & Abrams, 2002) who were able to 
distinguish a difference in the amount of benevolent sexism 
directed at women who conformed to gender roles compared to 
those who did not.  However, although the results were not 
statistically significant, women in the feminine condition were 
indeed assisted more than those in the masculine condition. 

A number of factors in this study may have 
contributed to the lack of statistically significant results.  A 
larger sample size would have provided more statistical power, 
which may have thereby enabled the researcher to detect 
differential effects of the style of dress. 

Another potential issue could be that the researcher 
herself carried out the study and may therefore have 
inadvertently skewed the experiment with expectancy effects.  
The researcher may have given subtle cues to participants in 
the feminine condition that she did not give to those in the 
masculine condition because she expected the water bottle to be 
picked up.  If this study is replicated in the future, it would 
benefit from training a blind confederate, who does not know 
the specifics of the study to pose as the woman in distress. 

An additional area of concern is that the measure of 
whether or not the participant assisted the woman may not have 
been strong enough to detect if the participant was making an 
effort to provide aid.  Perhaps some of the participants had 
begun to reach for the water bottle after the woman already 
began to reach for it and she was not able to observe this.  
Future research in this area should include a confederate who 
can not only determine whether or not the participant retrieved 
the water bottle, but also if he made any signs as if he were 
about to help.  A follow-up study could utilize a broader 
operational definition of helping behavior, which would be 
more sensitive to detecting these more subtle helping behaviors. 

 
 
 
 
 
 
 
 
 
 
 

Future research in this area of interest would benefit 
from increasing the sample size, eliminating expectancy effects 
by training a woman otherwise uninvolved in the research to 
carry out the experiment, and training a confederate to detect 
more subtle indicators of helping behavior.  Finally, because 
the experiment was carried out on a university campus, even 
statistically significant results could perhaps only be 
generalized to university students.  A future study would 
benefit from conducting the experiment in a variety of 
locations, as well as targeting a more diverse sample of 
subjects. 

Although further research is needed to determine 
whether or not there is a significant difference in women’s style 
of dress and the amount of helping behavior they receive from 
men, it is possible that the non-significant results accurately 
reflect behavior in the population and that men do not reward 
women who conform to gender roles and punish those who do 
not conform.  These results would then reflect positively on the 
male population and on current attitudes in society, as they 
would signify equality between women regardless of gender 
presentation.  However, these findings are inconsistent with 
previous research demonstrating benevolent sexism directed at 
women who conform to gender roles.  Additional research is 
needed in this area in order to address these possible 
limitations. 
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The Relationship between Students’ 
Conscientiousness Level and their Healthy 
Eating Behavior 
 
Youngki Hong1 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
Past research suggested links between people’s healthy eating behavior and personality traits, especially the trait 
of conscientiousness.  However, research has been limited to people living in different environments, which made 
it hard to explain individual differences in eating behaviors of people who reside in the same environment.  By 
using a sample of students who attend the same university, we attempted to address individual differences in 
students’ healthy eating behaviors and attitudes in terms of differences in their conscientiousness levels.  
Participants completed a shortened version of Big Five Inventory (BFI) and a Healthy Eating Behavior and 
Attitude scale.  We found a significant and positive correlation between conscientiousness level scores and scores 
on the Healthy Eating Behavior and Attitude scale.  Our finding suggested that people with high conscientiousness 
level tended to have healthier eating behaviors and attitudes than people with low conscientiousness level, 
regardless of the environment in which they reside. 
 

Pages: 8-11 
 
 
 

The United States has been widely known as the 
world’s most obese country with obesity being a leading cause 
of morbidity (Manson & Bassuk, 2003). In addition to an 
increased risk of health problems, obesity is linked to 
discrimination at work and school, interpersonal relationship 
problems, and psychological problems (Pingitore, Dugoni, 
Tindale, & Spring, 1994).  The problems associated with 
obesity are especially worrisome because the number of obese 
people in the United States is epidemic (Manson & Bassuk, 
2003). LaCaille, Dauner, Krambeer, and Pederson (2011) 
found that the critical period of increasing weight is when 
people are between the ages of 18 and 29. When they attend 
college, these people are more likely to gain weight and 
become obese than those who are in different age groups and 
who do not attend college.  

Because the United States has higher rates of obesity 
compared to other countries and college students are more 
likely to become obese,  environmental  factors seem to play an 

  
 
1 Youngki Hong (hong0384@umn.edu) is a junior graduating in May 2014. He 
will receive his B.S. in Psychology, with a focus on social psychology. He 
plans to pursue postgraduate studies in social psychology. His primary research 
interests are automaticity in social-cognitive processes and individual 
differences moderating social behaviors. 

  
 

important role in shaping people’s unhealthy eating habits, 
which may lead to weight gain and obesity. However, not 
everyone in the United States has an unhealthy eating style and 
not every college student develops an unhealthy eating style 
over the course of his or her college life; there are still 
substantial individual differences in people’s weight and eating 
behaviors. Thus, explanations for such great variations in 
individuals who share the same environment are necessary. 

Numerous studies (e.g., Booth-Kewley & Vickers, 
1994) examined possible explanations for individual differences 
in people’s weights and their eating behaviors, such as the Big 
Five personality traits (Openness, Conscientiousness, 
Extraversion, Agreeableness, and Neuroticism). These studies 
found that among these five traits, conscientiousness had the 
strongest relationship with people’s healthy eating behavior. In 
accordance with this relationship, Costa and McCrae (1998) 
defined an individual who has a high level of conscientiousness 
as someone who is dependable, motivated to achieve, prudent, 
and self-disciplined; all of which are either indirectly or 
directly associated with engaging in healthy eating behaviors. 
Examples of healthy eating behaviors include consuming 
vegetables and fruits, eating three meals a day, and consuming 
less sugar and sodium (Adams & Mowen, 2008). 

Provencher, Bégin, Gagnon-Girouard, Tremlay, 
Boivin, and Lemieux (2008) assessed people’s Big Five traits 
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with the NEO Five-Factor Inventory and their eating behaviors 
by using the Three-Factor Eating Questionnaire (TFEQ). They 
found a significant correlation between individuals’ level of 
conscientiousness and their eating behaviors: conscientiousness 
level was negatively associated with disinhibition of food and 
susceptibility to hunger, both of which were defined as 
unhealthy eating behaviors. Vollrath Hampson, and Júlíusson 
(2012) showed additional support for the relationship between 
individuals’ conscientiousness levels and eating behaviors. In 
this study, mothers rated their children’s Big Five traits with 
the observer-based Big Five Inventory and they also reported 
how often their children consumed different foods. The 
children’s conscientiousness level was positively correlated 
with consumption of fruits and vegetables, and was negatively 
correlated with consumption of sweet drinks, both of which are 
included as examples of Adams and Mowen’s (2008) healthy 
eating behaviors. 

Aside from a simple relationship between 
conscientiousness level and people’s eating behavior, Booth-
Kewley and Vickers (1994) looked at predictability of 
personality traits for people’s wellness behaviors by controlling 
for other personality traits. First they assessed people’s Big 
Five traits with the NEO Personality Inventory and their health 
behaviors with the Health Behavior Check List. Then, they 
computed the partial correlation for each personality trait to 
control for the remaining four traits. Their data showed that 
when the other four traits were controlled, the 
conscientiousness level remained significant in predicting 
people’s healthy eating behaviors, whereas the other four traits 
were less potent predictors of health behaviors. 

As previous studies (e.g., Provencher et al., 2008) 
have found, conscientiousness was the strongest predictor of 
people’s healthy eating behavior. However, research remains to 
be done with participants who share the same environment —
students who attend the same university. As LaCaille et al. 
(2011) found, people who attend colleges are more likely to 
gain weight, mainly due to the development of an unhealthy 
eating style. Moreover, it is necessary to explain the large 
individual differences in eating behavior of those who attend 
the same university. This explanation may allow us to pinpoint 
several factors associated with obesity and to develop potential 
preventions and solutions for problems associated with obesity.  

For this reason, we administered a personality test that 
focuses on conscientiousness and a healthy eating behavior and 
attitude scale. Through the tests, we were able to examine the 
relationship between students’ conscientiousness levels and 
their current eating behaviors and attitudes in the context of 
attending the same university. In addition, we attempted to 
address factors that might be associated with student’s eating 
behaviors other than their personality traits and the shared 
environment, such as their gender, ethnicity, residency and 
cultural backgrounds. All things considered, we hypothesized 
that the students who have high levels of conscientiousness 
tended to have healthier eating behaviors and attitudes than the 
students who have low levels of conscientiousness.  

METHOD 
 

Participants 
 This study was conducted with a sample of 60 
undergraduate students at a large Midwestern university. A 
convenience sample of participants was taken from different 
classrooms. The ages of the participants ranged from 18 to 27 
years (M = 20.88, SD = 2.07). 38.3% of the participants were 
males and the remaining 61.7% of them were females. The 
ethnicities of the participants were distributed with 53.3% 
Whites, 5% Hispanics, 6.7% African Americans, and 35% 
Asians. At the time of the survey, 25% the participants were 
living in student dormitories and 75% students were living in 
either student apartments or off-campus housing. Participation 
in the study was voluntary and participants did not receive any 
compensation. 
 

Materials 
 In our study, two questionnaires were used. The first 
was a measure of conscientiousness level, which consisted of 
20 items out of 44 items taken from John, Donahue, and 
Kentle’s (1991) Big Five Inventory (BFI). Because we were 
only interested in the students’ levels of conscientiousness, we 
shortened the original version of the BFI by eliminating most of 
the conscientiousness-unrelated items. We included 11 of the 
conscientiousness-unrelated items as filler items to control for 
demand characteristics, and we used the nine conscientiousness 
items on our shortened version of the BFI (see Appendix A). 
Participants were asked to respond to the personality questions 
using a rating scale that ranged from 1 to 5, with ‘1’ 
representing strongly disagree and ‘5’ representing strongly 
agree. For example, one conscientiousness item stated, “I am 
someone who does a thorough job.” Participants responded by 
indicating the number that most accurately applied to them. 
This questionnaire also included a section at the bottom to 
obtain demographic information. 
 The second questionnaire assessed the students’ 
healthy eating attitudes and behaviors. It consisted of six items 
from Adam and Mowen’s (2008) healthy eating behavior 
measure and three items from Joireman, Shaffer, Balliet, and 
Strathman’s (2012) healthy eating attitude measure (see 
Appendix B). Participants responded to the healthy eating 
behavior questions using a rating scale that ranged from 1 to 5; 
‘1’ represented never (applicable to their eating behaviors) and 
‘5’ represented almost always (applicable to their eating 
behaviors). For example, one statement was “I have 5 or more 
servings of fruits and vegetables a day.” Healthy eating attitude 
questions used a similar rating scale except ‘1’ represented not 
at all (representative of their eating attitudes) and ‘5’ 
represented very much (representative of their eating attitudes). 
For example, one statement was “I feel great personal 
satisfaction when I eat healthy.” 
 

Procedure 
 We haphazardly recruited participants by asking 
classmates if they would be willing to participate in our study 
on the relationship between personality traits and healthy eating 
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behaviors. Once students agreed to participate in our study, we 
read the informed consent information to them and verbally 
obtained their consent to participate. Then we handed out two-
sided questionnaires (a shortened version of the BFI with 
demographic information questions on one side and the 
informed consent and the healthy eating behavior and attitude 
scale on the other side) and asked participants to fill out the 
eating behavior and attitude scale first. After participants 
completed both sides of the questionnaires, we debriefed them 
by explaining that we were specifically studying the 
relationship between their conscientiousness level and healthy 
eating behaviors and attitudes, and that some items on the BFI 
were filler items. Finally, we answered any questions that 
participants asked after the debriefing session.  

 
RESULTS 

 
To calculate each student’s conscientiousness score, 

we added the numerical values of the responses given for each 
question; the total score could range from 9 to 45. Among 20 
items on our shortened version of the BFI, we only scored nine 
conscientiousness-related items, which are marked with 
asterisks in Appendix A. For the questions that are followed by 
‘R’, we reversed the score before adding the number to the 
conscientiousness level scores. For example, if a participant 
indicated a ‘1’ for question number 17, we added a ‘5’ to the 
conscientiousness score. To score the student’s eating behavior 
and attitude, we simply added up the numerical values of the 
responses given for each question, and the total score could 
range from 8 to 40. 

We then calculated a Pearson correlation to determine 
the relationship between students’ conscientiousness levels and 
their eating behaviors and attitudes. Results indicated that the 
students’ levels of conscientiousness were significantly 
correlated with their scores on the Healthy Eating Attitude and 
Behavior Scale, r(59) = 0.741, p < 0.001. The scatterplot in 
Figure 1 illustrates the positive relationship. Thus, as students’ 
levels of conscientiousness increased, their scores on Healthy 
Eating Attitude and Behavior Scale increased.  

 
DISCUSSION 

 
The results support our hypothesis that the students 

who have high levels of conscientiousness tended to have 
healthier eating behaviors and attitudes compared to the 
students who have low levels of conscientiousness. Our results 
are consistent with the previous research findings. Provencher 
et al. (2008) found a significant positive relationship between 
people’s levels of conscientiousness and healthy eating 
behaviors, and Vollrath et al. (2012)’s results showed a 
significant positive relationship between children’s 
conscientiousness level and their vegetables and fruits 
consumptions. Although previous studies (e.g., Booth-Kewley 
&  Vickers,  1994;  Provencher  et al.,  2008;  Vollarath et al.,  

 
 

FIGURE 1.  Scatterplot for the students’ conscientiousness level scores 
and their scores on healthy eating behavior and attitude scale. 

 
2012) used different measures, all have found positive and 
significant correlations between personality traits, especially 
conscientiousness level, and healthy eating behaviors and 
attitudes.  

Findings from the present study showed the 
generalizability of these observations by demonstrating that the 
association between conscientiousness level and healthy eating 
behavior and attitude existed in a sample of college students. 
While LaCaille et al. (2011) stated that people gain weight 
when they attend college due to the development of an 
unhealthy eating style, our findings suggested that people high 
in conscientiousness have relatively healthy eating behaviors 
and attitudes, even though they attend the same college. 
Moreover, because our study utilized different scales to assess 
students’ eating behaviors and attitudes than other studies and 
found consistent results, our study contributed to the evidence 
of past research findings. Finally, although correlation does not 
imply causation, consideration of the findings from previous 
studies combined with the present study’s result of high 
correlation (r = 0.741) suggested a possibility that increasing 
people’s conscientiousness may help to establish healthier 
eating behaviors and attitudes.  

Our study demonstrated the strong, positive 
relationship between students’ levels of conscientiousness and 
their healthy eating behaviors and attitudes, regardless of the 
environment. Our results supported the existing body of 
research evidence (e.g., Booth-Kewley & Vickers, 1994; 
Provencher et al., 2008; Vollarath et al., 2012) that 
conscientiousness level is related to people’s eating behaviors 
and attitudes. This suggested that individual differences in 
eating behavior and attitude among college students are likely 
due to the differences in personality traits rather than the 
influences of the environment.  

One caution regarding the conclusion is that the 
participants recruited in our study were not evenly distributed 
in regards to gender, race, and residency. Females, Whites and 
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Asians, and people living in apartments or off-campus housing 
made up the majority of our sample. For example, it is possible 
that only the females’, not males’, levels of conscientiousness 
were related to healthy eating behaviors and attitudes, 
producing a significant correlation for our sample. Thus, it is 
necessary for future research to be done with samples that are 
evenly distributed and are well representative of the population. 
In addition, because our study was correlational, direction of 
causality cannot be inferred and it is possible that students’ 
eating behaviors could have affected their conscientiousness 
level, or that other variables could have affected both. To 
resolve this issue, future longitudinal studies are necessary, 
where we would be more confident in inferring a causal 
relationship. If we can be more confident about a causal 
relationship between people’s levels of conscientiousness and 
their eating behaviors and attitudes, finding ways to train and 
increase people’s conscientiousness may help improve their 
eating behaviors and attitudes.  

 
APPENDIX A 

 

Who I am 
 

Here are a number of characteristics that may or may not apply to you. Please write a number next 
to each statement to indicate the extent to which you agree or disagree with that statement. 

 
1 

Disagree 
Strongly 

2 
Disagree 

a little 

3 
Neither agree 
nor disagree 

4 
Agree 
a little 

5 
Agree 

strongly 
 

I am someone who…                         
 

1. _____  Does a thorough job* 
 

2. _____  Tends to find fault with others 
 
3. _____  Can be somewhat careless* R 

 
4. _____  Is ingenious, a deep thinker 
 
5. _____  Is a reliable worker* 

 
6. _____  Gets nervous easily 
 
7. _____  Tends to be disorganized* R 

 
8. _____  Likes to cooperate with others 
 
9. _____  Tends to be lazy* R 

 
10. _____  Values artistic, aesthetic experiences 
 
 
 
 
Demographic Information  
(Please note, all the information will be used 
anonymously for our research use only) 
 
1. What is your gender? 
   a. Female   b. Male   c. Other 
 
 
 
2. What is your country of birth? 
 
 
 
3. Do you currently live in a dorm or apartment? 
 
 
 
4. What is your age? 
 

 
 
 
 
11. _____  Perseveres until the task is finished* 

 
12. _____  Is emotionally stable, not easily upset 

 
13. _____  Makes plans and follows through with 

them * 
 
14. _____  Is full of energy 
 
15. _____  Does things efficiently* 
 
16. _____  Prefers work that is routine 

 
17. _____  Is easily distracted* R 

 
18. _____  Is outgoing, sociable 
 
19. _____  Likes to reflect, play with ideas 

 
20. _____  Is generally trusting 

 
 
 
 
 
 
 
 
5. What is your ethnicity? (Select all that apply) 

a. White, non-Hispanic 

b. African American or Black 

c. Hispanic 

d. Asian  

e. American Indian or Alaska Native 

f. Native Hawaiian or Other Pacific Islander 

  g. Other___________________ 

 
 

An (*) means items measuring conscientiousness, others are filler items. 
An (R) means to score it inversely, for example, if answer is 1, scores it as 5. 
(*) and (R) signs were not included in the original questionnaire. 

APPENDIX B 
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Effectiveness of Meditation on Perceived Stress and 
Mindfulness 
 
Alexandra Montes1, Adam Clay2, Ashli Carlson3, and Hunter C. Moore4 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
Recent research suggests that meditation can reduce perceived stress and increase mindfulness. However, most 
research has studied the effects of meditation over a period of at least six weeks. The purpose of this study was to 
examine the immediate effects of meditation on mindfulness and stress in a single session. Participants listened to 
a guided mindfulness-based meditation session for approximately 10 minutes. After the session, participants were 
given two inventories: The Freiburg Mindfulness Inventory and the Sheldon Cohen Perceived Stress Scale. The 
results did not support our hypothesis that meditation increases mindfulness and decreases perceived stress. 
However, several methodological problems may have contributed to the lack of significant results and further 
research into this topic is encouraged. 
 

Pages: 12-16 
 
 
 

Severe stress is a condition in which obstacles are 
perceived to take an emotional or physical toll that consumes 
all coping strategies (Butcher, Mineka, & Hooley, 2010). 
Research shows that a certain amount of stress can enhance 
performance, however, exposure to extreme stress may lead to 
mental and physical disorders (Oman, Shapiro, Thoresen, 
Plante, & Flinders, 2008). According to Rausch, Gramling, 
and Auerbach (2006), 65% of Americans feel the pressure of 
stress at least once a week, and that stress is negatively 
affecting their health. Factors that reduce perceived stress 
during distressing life events and increase a healthy recovery 
are called protective factors. These include optimism, social 
support, and higher self-esteem (Butcher et al., 2010). 

  

 
1 Alexandra Montes (monte136@umn.edu) is a junior in the College of Liberal 
Arts. In May 2014 she will receive her B.A. in Psychology and a minor in 
Neuroscience. She plans to pursue postgraduate studies in clinical social work 
with a focus on addiction. 
 
2 Adam Clay (clayx081@umn.edu) is a junior in the College of Continuing 
Education's Inter-College Program. In May 2014 he will graduate with a B.S. 
in Addiction Studies, and Psychology, with a minor in Chemistry. He plans to 
pursue Medical School after undergrad. 
 
3 Ashli Carlson (carl4300@umn.edu) is a junior in the College of Liberal Arts. 
She will receive her B.S. in Psychology and her minor in Public Health in 
December of 2014. She plans to pursue postgraduate studies in occupational 
health psychology. 
 
4 Hunter C. Moore (moor0893@umn.edu) is a junior planning to graduate in 
May 2014 with a B.A. in Psychology. He plans to pursue an MBA after 
graduation and work in the fields of Marketing and Management. 
 

 Because many individuals experience some level of 
stress within their daily life, it is important to learn healthy 
strategies to cope with those stressors. The body does this 
naturally through the hypothalamic-pituitary adrenocortical 
system process, which inevitably leads to the release of cortisol 
(Butcher et al., 2010). This hormone has value in that it 
inhibits the immune response and prepares an individual for the 
fight or flight response. Unfortunately, high amounts of cortisol 
can damage brain cells and may stunt growth. Additionally, an 
excess of stress compromises the immune system, increasing 
vulnerability to disease, as the immune system and nervous 
system are related (meaning state of mind is connected to 
immune function). Thus, psychological states and behavior 
affect the functioning of the immune system. For instance, the 
status of the immune system affects psychological states, and 
psychological states affect levels of various neurochemicals, 
such as glucocorticoids, which are implemented in 
immunosupression. Moreover, stress is linked to many 
disorders, such as rheumatoid arthritis, migraines, and anxiety 
disorders (Butcher et al., 2010). Because there are many 
physical and mental ailments related to stress, it might be 
desirable to use meditation as an intervention in clinical settings 
to reduce stress. 
 Two types of meditation are primarily studied in the 
existing literature: mindful meditation and transcendental 
meditation. Mindful meditation draws attention to the present 
moment, thereby increasing awareness, and views thoughts 
simply as thoughts, whereas in transcendental meditation, the 
subjects focus on a mantra in order to increase awareness and 
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arrive at a deep physiological rest (Kabat-Zinn et al., 1992 and 
Coppola, 2007). Kabat-Zinn et al. (1992) found evidence that 
the use of weekly mindful meditation reduces physical and 
psychological symptoms of individuals in many different 
conditions. Moreover, the use of weekly meditation for eight 
weeks produced improvement in patients with stress-related 
disorders were maintained in a two-year follow-up period 
(Oman et al., 2008; Pritchard, Elison-Bowers, & Birdsall, 
2010; Rausch et al., 2006). Additionally, these studies indicate 
meditation leads to neurological changes through changes in 
immune functioning, which increases health benefits (Oman et 
al., 2008; Pritchard, Elison-Bowers, & Birdsall, 2010; Rausch 
et al., 2006).  
 Meditative states also decrease metabolism, heart rate, 
respiration, and brain activity due to a general hypoarousal 
effect (Rausch et al., 2006). There is also evidence that 
individuals who meditate on a weekly basis are able to recover 
faster after being exposed to a stress-inducing stimulus in 
laboratory settings (Rausch et al., 2006). Additionally, 
meditation has been linked to improved academic performance, 
memory, empathy, and increased self esteem (Oman et al., 
2008). It has also been found that meditation decreases cortisol 
levels, reduces pain, and increases perceived quality of life 
(Rausch et al., 2006). Furthermore, when meditation is used as 
a coping technique, individuals become more resilient to stress 
(Oman et al., 2008).  
 Meditation is affordable and can be utilized by many 
different social classes. The techniques learned through 
mindfulness and transcendental meditation can be practiced and 
used over one’s lifetime. Importantly, meditation can be useful 
for populations who may have physical disabilities because it 
does not require physical exertion. Lastly, because meditation 
requires only 15-20 minutes a day, it can be utilized by those 
who have limited time during their day.  

Transcendental meditation, which uses a mantra to 
arrive at a meditative state, has been effective in lowering Trait 
Anxiety scores after just two weeks (Coppola, 2007). Coppola 
(2007) studied Natural Stress Relief meditation (NSR), a 
meditation technique that is similar to transcendental meditation 
but aims to be simpler and more cost efficient. NSR, which is 
practiced twice a day for 15 minutes, consists of sitting with 
eyes closed and focusing on a specific syllable. After four 
weeks, subjects reported lower levels of perceived stress and 
anxiety (Coppola, 2007). In addition, Rausch et al. (2006) 
studied the effects of a single session of mantra meditation and 
stress in a large group of college students. Participants in this 
study were not extensively trained in meditation, indicating 
anyone could receive the benefits of meditation. The data 
indicated a greater decrease in state anxiety in the meditation 
group relative to the control group. The effects of meditation 
could be seen in as little as one 20-minute session (Rausch et 
al., 2006).  
 Moreover, there is growing evidence that the use of 
meditation reduces stress. In a study done by Kabat-Zinn et al. 
(1992),   after   four   weeks  of    practicing    meditation,   all 

participants reported the intervention to have significantly 
reduced their stress and anxiety. Additionally, six subjects who 
had been practicing NSR meditation for at least one month 
were measured for skin electrical resistance, which triggers 
state anxiety. All subjects indicated an increase in resilience to 
electrical resistance while in the meditative state. This indicates 
that by using meditation, individuals are better able to deal with 
stress-inducing situations. Kabat-Zinn et al. (1992) found that 
those diagnosed with anxiety disorders could use intensive 
mindfulness meditation to decrease anxiety, depression, and 
fear and those decreases were maintained for up to three years 
after the treatment.  
 According to Oman et al. (2008), stress was named 
the most common impediment to educational performance 
across the United States. College students in particular are 
exposed to consistent stress due to the pressure of educational 
requirements. In a study done by Janowiak and Hackman 
(1994) using college students, participants were placed into two 
groups: a relaxation group, which focused on the relaxation of 
specific muscles, and a transcendental meditation group, which 
included group sessions and meditation at home. The 
meditation group was instructed to meditate for 20-30 minutes 
at home, twice a day for eight weeks. The data indicated a 
modest improvement in perceived stress for the meditation 
group compared to those in the relaxation group (Janowiak & 
Hackman, 1994).  
 Oman et al. (2008) also looked at meditation in 
college students by using an adaptation of the Kabat-Zinn 
Mindful-Based Stress Reduction meditation (MBSR) along with 
an adaptation of the Easwaran's Eight Point Program (EPP). 
Both of these programs teach sitting meditation as a 
fundamental skill. Subjects were then randomly assigned to 
either program or a wait-list control group. Each group met 
weekly for eight weeks of 90-minute sessions. A perceived 
stress inventory was distributed at three different points. There 
was no significant difference between EPP and MBSR groups, 
however, these groups demonstrated a significantly larger 
decrease in perceived stress, compared to the control group. 
Even more so, participants maintained a decreased level of 
perceived stress at a two-month follow up assessment. These 
findings suggest that meditation can be a successful stress 
management intervention, especially with college students. For 
instance, according to Oman et al., (2008), many individuals in 
these interventions continue practicing for up to four years and 
receive many health benefits. Furthermore, meditation 
management-of-stress-styled interventions offer advantages in 
regard to the long-term benefits of stress management (Oman et 
al., 2008). 
 The previous research primarily examines the effects 
of long-term meditation use, often six to eight weeks of 
practice, with subjects trained in meditative practices (Coppola, 
2007; Oman et al., 2008; Janowiak & Hackman, 1994; Rausch 
et al., 2006). However, the current study investigated the 
immediate effects of meditation with individuals who may not 
specifically be  trained  in meditative techniques.   This data  is 
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valuable in understanding how much meditative experience an 
individual may need in order for meditation to show any 
positive outcomes, if it is to be an effective intervention.  

Our research hopes to expand this knowledge by 
investigating the effects of a single session of mindfulness 
meditation. Our hypothesis is that by participating in a 
mindfulness-based guided meditation session, subjects will have 
lower perceived stress and increased mindfulness compared to 
subjects who did not participate in the meditation session. 
Mindfulness is characterized by living and thinking in the 
present, and awareness of thoughts, actions, and emotions. 
Additionally, the meditation session was done as a group and 
was approximately 10 minutes in duration. Subjects who did 
not participate in the meditation session were instructed to color 
for 10 minutes. Surveys were used after the meditation session 
for both conditions to assess mindfulness level and stress.  
 

METHOD 
 
Participants 

Thirty subjects, 11 males and 19 females, took part in 
this study. All subjects were students enrolled in a Psychology 
Research Methods course at the University of Minnesota, Twin 
Cities and were between the ages of 19 and 24 with a mean age 
of 20.53 years. Each group included 15 individuals. The 
experimental group contained 6 males and 9 females. The 
control group contained 5 males and 10 females. Twenty-two 
(66.7%) of the subjects identified themselves as Caucasian, 3 
(9.1%) as Asian/Pacific Islander, 2 (6.1%) as Chicano/Latino, 
0 (0%) as American Indian, 1 (3.0%) as African American, 
and 2 (6.1%) as Other. There was no compensation provided. 
 
Materials 

A guided meditation CD was used to administer the 
meditation condition (Siegel, 2004). The purpose of the CD 
was to guide the meditation group into a meditative state. 
Crayons and paper were provided to the control group and 
participants were told to color or talk for the duration of the 
session. At the end of the experiment two surveys were given 
to both groups. The first was the Sheldon Cohen Perceived 
Stress Scale (Cohen, Kamarck, & Mermelstein, 1983; See 
Appendix A) and the second was the Freiburg Mindfulness 
Inventory (Walach, Buchheld, Buttenmuller, Kleinknecht, & 
Schmidt, 2006; See Appendix B). 
 
Procedure 
 Subjects were approached to participate in this study 
during their scheduled Psychology Research Methods lab time. 
Students were given a written informed consent form before the 
study was conducted. At the bottom of the informed consent 
form subjects were to provide their age, ethnicity, and gender.  
(Although there was a “name” space, participants were told to 
leave that blank so that no identifying information was 
gathered.) 
 After consenting to participate, subjects were 
randomly assigned to either the experimental group or the 

control group. Two experimenters assisted each group. 
Participants in the control group were asked to move to a 
neighboring room within the building for the duration of the 
experiment. This group colored or talked to the others within 
their group for the duration of the experiment. The 
experimental group remained inside the classroom and listened 
to the guided meditation CD for approximately 10 minutes. 
They were instructed to sit however they felt was comfortable 
to them. The CD was then turned on and the experimenters 
then left the room. After 10 minutes the experimenters returned 
to stop the CD and hand out the inventories to both the control 
group and the experimental group. These inventories were 
anonymous. After the surveys were collected one researcher 
verbally debriefed the participants on the details of the study.  
 

RESULTS 
 

The Freiburg Mindfulness Inventory was scored by 
adding up all the items to get one total. Only item 13 on the 
inventory was scored by reverse scoring (e.g., 0=4, 1=3, 
2=2, 3=1, and 4=0). Higher scores indicated higher 
mindfulness. The Perceived Stress Scale was scored by reverse 
scoring responses for items 4, 5, 7, and 8 (e.g., 0=4, 1=3, 
2=2, 3=1, and 4=0). Higher scores indicated higher 
perceived stress. Two one-tailed independent samples t-tests 
were performed on the data from both the FMI and the PSS to 
examine whether meditation increased mindfulness and 
decreased perceived stress. Analyses showed that those who 
were instructed to meditate for 10 minutes (M = 37.40, SD = 
5.67) and those who were not instructed to meditate (M = 
39.21, SD = 7.051) did not differ significantly on their 
Freiburg Mindfulness Inventory scores, t(27) = 0.451, p= 
0.23. Analyses also showed that those who were instructed to 
meditate for 10 minutes (M = 5.67, SD = 2.554) and those 
who were not instructed to meditate (M = 5.20, SD = 2.396) 
did not differ significantly on their Sheldon Cohen Perceived 
Stress Scale scores, t(28) = 0.610, p = 0.228.  

 
DISCUSSION 

 
The results did not support our hypothesis that subjects 

who participated in a meditation session would score lower on 
a perceived stress scale and higher on a mindfulness scale 
compared to subjects who did not participate in the session. 
There were no significant differences found between the scores 
of the two groups. 
 These results are not consistent with the findings of 
other studies that meditation has an influence on stress. 
According to Rausch et al. (2006), meditation in a single 
session does have an effect in lowering perceived stress. 
Janowiak and Hackman (1994) found that practicing meditation 
weekly can be a useful tool for stress-management. Both 
studies used the same population as our own: college students. 
However, past research differs from ours in the measurement 
of stress and other dependent variables. Other studies observed 
the effect of meditation on stress over a long period of time, 
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which differs from our own in that we observed the immediate 
effects of meditation on perceived stress and mindfulness. 
 Our study fails to support research findings that 
meditation reduces perceived stress and increases mindfulness. 
Our failure to obtain significant results could be due to factors 
other than lack of a relationship between the two variables. 
Limitations in the design of the experiment and sources of error 
could have interfered with the results. For instance, a sample 
size of 30 is fairly small which means if there was a small 
effect size, it would not be detected with this small sample.  
Additionally, a convenience sample was used which could have 
also biased the results. The subjects were mostly psychology 
majors in their 20s who are participating enrolled in a research 
methods course. Since participants have experience with 
psychology, they may have suspected the true purpose of our 
experiment and caused them to answer differently on the 
surveys than what would be seen in a truly randomized study.  

Another methodological error may have been the short 
duration of the guided meditation itself. In the study done by 
Rausch et al. (2006), the meditation session was 20 minutes, 
whereas ours was 10 minutes. Due to lack of time, we were not 
able to conduct a longer guided meditation session. More so, 
many studies used an intensive approach (Oman et al., 2008; 
Kabat-Zinn et al., 1992; Janowiak & Hackman, 1994) which 
included meditation training and weekly meditation for eight 
weeks. We did not have the time and resources to conduct a 
study over a long period of time. The lack of time available 
also made it difficult to train our subjects to meditate properly. 
Additionally, the control group had the opportunity to color for 
the duration of the experiment which could possibly provide 
therapeutic advantages. Lastly, the environment in which the 
study was conducted was not ideal for the meditative process. 
Subjects were confined to sitting in chairs within a classroom 
during scheduled class time. Since most participants were also 
conducting studies the same day, their thoughts may have been 
preoccupied with other duties. If they were not able to focus on 
the meditation properly this could have also biased the data. 

While continued research on this topic should be 
pursued, it is possible that the effect of meditation on perceived 
stress and mindfulness is not significant in the short term and is 
only seen in long-term, intensive situations. However, 
according to Rausch et al. (2006), meditation can have an 
immediate effect on stress and could possibly be used as an 
intervention for stress-management. Moreover, meditation 
would be beneficial for those who would like to attempt an 
alternative to medication to manage their stress, as it is cost 
efficient and proper meditative techniques can be utilized 
during a lifetime. Due to these contrasting data, immediate 
effects of meditation should be further investigated, as 
meditation could significantly reduce stress. 
 

APPENDIX A 
 
Perceived Stress Scale: 

The questions in this scale ask you about your feelings and thoughts 
during the last month.  In each case, you will be asked to indicate by circling 
how often you felt or thought a certain way. 

Name __________       Date __________       Age __________ 
Gender (Circle):     M     F     Other __________ 
 

0 = Never         1 = Almost Never         2 = Sometimes 
3 = Fairly Often         4 = Very Often 

 
1. In the last month, how often have you been upset because of something that 
happened unexpectedly?   .............................................   0   1   2   3   4 
 
2. In the last month, how often have you felt that you were unable to control 
the important things in your life?   ..................................   0   1   2   3   4 
 
3. In the last month, how often have you felt nervous and “stressed”?   
.............................................................................   0   1   2   3   4 
 
4. In the last month, how often have you felt confident about your ability to 
handle your personal problems?   ...................................   0   1   2   3   4 
 
5. In the last month, how often have you felt that things were going your way?   
.............................................................................   0   1   2   3   4 
 
6. In the last month, how often have you found that you could not cope with all 
the things that you had to do?   ......................................   0   1   2   3   4 
 
7. In the last month, how often have you been able to control irritations in your 
life?   .....................................................................   0   1   2   3   4 
 
8. In the last month, how often have you felt that you were on top of things?   
.............................................................................   0   1   2   3   4 
 
9. In the last month, how often have you been angered because of things that 
were outside of your control?   ......................................   0   1   2   3   4 
 
10. In the last month, how often have you felt difficulties were piling up so 
high that you could not overcome them?   .........................   0   1   2   3   4 
 

APPENDIX B 
 

Freiburg Mindfulness Inventory: 
The FMI is a useful, valid and reliable questionnaire for measuring 

mindfulness. It is most suitable in generalized contexts, where knowledge of 
the Buddhist background of mindfulness cannot be expected. The 14 items 
cover all aspects of mindfulness.  

The purpose of this inventory is to characterize your experience of 
mindfulness. Please use the last ___ days as the time-frame to consider each 
item. Provide an answer the for every statement as best you can. Please answer 
as honestly and spontaneously as possible. There are neither ‘right’ nor 
‘wrong’ answers, nor ‘good’ or ‘bad’ responses.  

What is important to us is your own personal experience.  
 

1                          2                          3                          4 
         Rarely              Occasionally           Fairly Often        Almost Always 
 
I am open to the experience of the present moment.   

1                2                3                     4 
I sense my body, whether eating, cooking, cleaning or talking.  

1                2                3                     4 
When I notice an absence of mind, I gently return to the experience of the here 
and now.  

1                2                3                     4 
I am able to appreciate myself.           

1                2                3                     4  
I pay attention to what’s behind my actions.       

1                2                3                     4 
I see my mistakes and difficulties without judging them.    

1                2                3                     4 
I feel connected to my experience in the here-and-now.    

1                2                3                     4 
I accept unpleasant experiences.           

1                2                3                     4 
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I am friendly to myself when things go wrong.      
1                2                3                     4 

I watch my feelings without getting lost in them.      
1                2                3                     4 

In difficult situations, I can pause without immediately reacting.  
1                2                3                     4 

I experience moments of inner peace and ease, even when things get hectic and 
stressful.  

1                2                3                     4 
I am impatient with myself and with others.       

1                2                3                     4 
I am able to smile when I notice how I sometimes make life difficult. 

1                2                3                     4 
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Influence of Opposite Sex on Social Facilitation and 
Display of Physical Strength 
 
Nicole Sheppard1 and Haylee Daggett2 
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Social facilitation is the tendency for people to perform better on simple and familiar tasks in the presence of other 
people.  Past research suggests that social facilitation can enhance one’s performance.  Moreover, male behavior and 
performance may be influenced by both social facilitation and an evolutionary inclination to perform well in the 
presence of females in order to increase their chances of mating.  This study attempted to determine whether male 
college students would display greater strength in the presence of females than in the presence of males or when 
alone.  The participants were asked to test their strength using a force grip meter and to record measurements in 
three different trials: alone, with a male confederate, and with a female confederate.  The measurements did not 
differ significantly across the three conditions, suggesting that social facilitation does not affect the overall 
performances of college students in this type of task.   
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Humans are social beings in a world where they are 
constantly interacting with each other.  Therefore, as a result it 
is not surprising that the majority of people encounter some 
type of social influence in which their emotions, opinions, or 
behaviors are affected by others through peer pressure, 
conformity, persuasion, or various leadership styles among 
other factors (Guadagno, Muscanell, Rice, & Roberts, 2013).   

Interestingly, just the mere presence of others can 
have an effect on humans.  When such influence positively 
affects one’s ability to perform, we refer to this as social 
facilitation.  Blascovich, Mendes, Hunter, and Salomon (1999) 
found that social facilitation can help people improve their 
performance when working on familiar tasks.  Furthermore, 
one’s individual performance can be greatly enhanced when 
performing    alongside    a    superior   performer   (Flynn   & 
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Amanatullah, 2012).  Thus, social facilitation may occur due to 
the possibility that improved performance in front of an 
audience could stand to increase social approval, praise or a 
boost in status for the individual. 

Allen, Chango, Szwedo, Schad, and Marston (2012) 
note that peer influence can have an especially strong effect on 
some teenagers.  This may be due to the fact that adolescents 
generally have less developed social identities than fully 
matured adults.  As part of their identity development many 
adolescents desire to gain social approval from their peers; and 
therefore it is not uncommon for such adolescents to have 
social facilitation expectancies.  Smith, Goldman, Greenbaum, 
and Christiansen (1995) describe such expectation as being 
admired when excelling at a task in front of their peers.  
Becoming the star athlete or the life of the party are examples 
of the types of social images many adolescents desire to obtain 
through social facilitation expectancy.  Adolescents with high 
social facilitation expectancies that were exposed to high levels 
of peer influence were more likely to begin drinking at an early 
age.  Moreover, these adolescents were also more likely to 
drink more heavily and frequently than their peers who did not 
have high social facilitation expectancies with respect to alcohol 
consumption (Smith et al., 1995).  Therefore, as for 
adolescents, social facilitation expectancies may provide a basis 
to encourage positive or negative behaviors in college students 
who are entering young adulthood but not fully matured.       

The extent of social influence and facilitation on an 
individual may be swayed by biological and evolutionary 
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causes, though mediated by differences in age and sex.  In a 
study examining student dominance behavior in female and 
male professors’ classrooms, Brooks (1982) found that male 
students displayed more aggressive behavior in classes taught 
by female professors than male professors.  In contrast, female 
students displayed less overall aggressive behavior than the 
males and were relatively constant in their levels of such 
behavior in both classroom settings.  Interestingly, in student-
to-student interactions between males and females, both showed 
similar levels of aggressive behavior towards the other sex.  
These finding suggest that the level of males’ aggressive 
behavior towards their female professors may be the result of 
age differences between the sexes, i.e., a dissonance in gender 
dominance dynamics that is not present when in the presence of 
female peers (Brooks 1982).  

In our study, we aim to better understand the effects of 
social facilitation between males and females.  Pinxten, de 
Ridder, and Eens (2003) examined the interactions of European 
starlings and found that male birds specifically underwent a 
physiological increase in testosterone levels and displayed an 
increase in externalized mating behavior, e.g., increased 
singing and nesting activities, when in the presence of a 
female.  This suggests that when males and females of similar 
age come into contact with each other, social facilitation plays 
more of a biological, evolutionary role of mate selection and of 
increasing reproduction possibilities in addition, to a general 
improvement in performance.          

Moreover, according to Kirkpatrick and Barton 
(1997), it appears that selection of a male mate by a female 
may be influenced by an evolutionary genetic predisposition to 
select a physically fit mate.  This suggests that a male would be 
at an advantage to exhibit physical prowess and strength when 
in the presence of a female for the purpose of successful mate 
selection and procreative engagement.     

Despite previous animal research, there is a lack of 
prior research addressing human male performance when 
influenced by a female peer presence.  Therefore, we are 
interested in studying the effects of social facilitation in the 
form of displayed physical strength by males in the presence of 
a female confederate.  We believed that men would tend to 
demonstrate greater physical strength when a woman is present 
due to the effects of social facilitation and an evolutionary 
motivation to impress her for possible mating purposes. 

We sampled a group of college-aged men for our 
study.  Each participant underwent several trials to measure 
their strength using a force grip.  In the first trial the 
participant recorded his first measurement by himself.  In the 
second and third trials, a female and male confederate 
(counterbalancing was used) entered into and remained in the 
room when the participant recorded his subsequent 
measurements.  We employed deception in our experiment so 
that the participant would not guess our true hypothesis.  Our 
confederates told the participant that they had to recalibrate the 
force grip between trials so as to conceal the true reason for 
their presence in the room.  All participants were debriefed 
after their participation concluded.   

 
 

FIGURE 1.  Force grip meter. 

 
We hypothesized that the participants would perform 

significantly better on the force grip in the presence of the 
female due to both social facilitation and evolutionary 
motivations compared to when they were alone.  Furthermore, 
we also hypothesized that in general, when a peer—regardless 
of gender—was present, the participant would perform better 
than in the alone condition, due to social facilitation.  
 

METHOD 
 
Participants  

Participants (N = 18) were recruited through a 
convenience sample—through email invites sent to three 
University of Minnesota fraternity houses (Sigma Pi, Delta Tau 
Delta, and Delta Chi), passersby in Blegen Hall near the testing 
room, and male students from a research methods course.  All 
participants were male university students between the ages of 
18 and 29 (M = 22.44, SD = 3.22).  Of the participants, 15 
identified themselves as Caucasian (83.3%) and 3 were Asian 
(16.7%).  All participants volunteered their participation and 
no remuneration was provided.              
 
Materials 

One male (Condition 2) and one female (Condition 3) 
confederate remained in the room with the participant while he 
recorded grip strength measurements for the respective 
conditions.  A force grip meter (Figure 1) on loan from the 
anthropology department was used to measure the participants’ 
grip strength in kilograms (dependent variable).  Participants 
were also given the use of pen and paper to record their race, 
age and grip strength measurements.            
 
Procedure 

Male students who were interested in participation 
were asked to participate immediately following a lecture (in 
the case of the research methods students), to respond to the 
researchers’ “request for participation” email with their 
availability to schedule a test session (fraternity members), or 
were recruited by the researchers in the hallway near the 
testing room (passersby).  Each participant was read an 
informed consent script individually prior to the 
commencement of the experiment.  Then the participants were 
asked if they had any questions and were told that they could 
withdraw their participation or contact a professor in charge 
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with any questions.  Deception was employed so that the 
participants would not guess the hypothesis of the study.  
Researchers informed the participants that they were 
participating in an experiment to find a relationship between 
forearm length and grip strength.    

To begin, a researcher informed the participant that 
the research group would be measuring his grip strength three 
times with the use of a force grip that would be recalibrated 
between each trial.  The participant was briefly shown how to 
use the force grip, explained how to determine measurements, 
and asked to record each of the three measurements himself on 
the paper provided.  After the first trial, the participant was 
instructed to shout “done.”  Then, a researcher would return to 
the participant informing him that s/he would recalibrate the 
force grip for the next trial.  However, no such “recalibration” 
was ever done.     

In the first trial, as a baseline measurement, the 
participant recorded his force grip measurement alone 
(Condition 1).  In the second and third trials, the male 
(Condition 2) and female (Condition 3) confederates entered the 
room, took the force grip, and left the room.  Counterbalancing 
of Conditions 2 and 3 was used.  A few seconds later, the 
confederate reappeared with the “recalibrated” force grip.  The 
confederate then stayed in the room, standing in front of the 
participant at a close proximity (~2 feet) while he proceeded 
to record the second measurement.  The procedure was 
repeated for the third measurement, with the exception that the 
opposite sex confederate was present.    

Following the three grip strength testing trials, the 
participant was thanked and told to go to another room down 
the hall in which another researcher would take a measurement 
of his forearm and then do a final verbal debriefing.  At this 
point the participant was informed of the true nature of the 
study and asked if he had any questions or if he would like the 
contact information of the professor in charge.  He was then 
thanked for volunteering his time to contribute to psychological 
research.  
 

RESULTS 
 

One independent variable measured in three conditions 
was separately assessed in this study, participant’s grip strength 
measurement: when alone (Condition 1), in the presence of a 
male confederate (Condition 2), and in the presence of a female 
confederate (Condition 3).  The measurements were recorded 
(in kilograms) by the participant himself in each of the three 
trials.  A repeated-measures ANOVA was performed on the 
independent variable to test whether the presence of 
confederates had an effect on the participants’ display of 
strength. 

Analyses showed that there was not a significant effect 
from the presence of a member of the opposite sex nor a 
general social facilitation effect of the presence of a same-sex 
peer on the participants’ displayed grip strength, F(2,51) = 
0.31, p = 0.74.  Thus, participants’ grip strength 
measurements were not significantly different when in the alone  
 

 
 

FIGURE 2.  Mean force grip measurements for the participants in the 
three conditions: solo, with male confederate, with female confederate.  
Error bars represent standard deviations. 

 
condition (M = 33.67, SD = 8.05), in the presence of a male 
(M = 34.28, SD = 8.16) nor in the presence of a female (M = 
35.78, SD = 8.75). The graph in Figure 2 illustrates the 
similarity in scores across conditions.   

 
DISCUSSION 

 
The results of this experiment did not support our 

hypothesis that participants would perform significantly better 
on the force grip in the presence of a female compared to when 
they were alone due to social facilitation and evolutionary 
motivations.  Further, the experiment did not support our 
general hypothesis that when a peer, regardless of gender, is 
present the participant would perform better than in the alone 
condition due to social facilitation.   

Several methodological problems exist in this study 
that may have contributed to the lack of significant results.  In 
the study by Blascovich et al. (1999), the participants that 
performed better due to social facilitation had first mastered the 
task that they later performed better in front of peers.  In our 
study, the use of the force grip was new and unfamiliar to the 
participants.  Even though they took their first measurements 
alone, they were not given time to practice using the force grip.  
Therefore, as the first trial was very brief it was likely 
insufficient to give them any level of familiarity with it so that 
they would be able to perform significantly and confidently 
better in the second and third trials in the presence of 
confederates.   

Additionally, when recruiting participants we had a 
mix of men that we had invited from fraternities, fellow 
research method students, and passersby near the testing room.  
In the latter case, we employed tactics in which our male 
researcher said statements such as, "Hey you look pretty 
strong," in order to appeal to the masculine inclinations of the 
passersby.  It is possible that such statements had unintended 
effects on the performance of these participants, e.g., they may 
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have felt more compelled to prove their strength in front of the 
familiar male confederate than the unfamiliar female 
confederate.  

Further, our sample size was small (N = 18).  To 
improve this experiment in the future, we would obtain a 
larger, more representative sample of the male college 
population. It is possible that there was an effect of social 
facilitation, but that our sample was too small to detect it. 

Future studies examining this topic would need to 
consider using alternative means of measuring displayed 
strength.  Perhaps the force grip was awkward for some 
participants or a fatigue effect was a confounding variable for 
those participants who fared worse in the conditions with 
confederates.  Moreover, due to ethical considerations, we did 
not ask the participants about their sexual orientation.  
However, depending on the participants' sexual orientation, 
they may have desired to perform better in front of the male 
confederate.  Therefore, the results would not have yielded 
supporting evidence of our hypothesis that a female presence 
would most significantly affect the males’ display of strength.      

Though additional research is necessary to determine 
more conclusively if social facilitation and opposite sex 
influence effects exist on males’ display of strength, it is 
possible that the non-significant results of this study accurately 
reflect the general state of male university students’ behavior.  
It is possible that fluctuations in performance in all three 
conditions were due to a vast array of influences that we were 
not fully aware of nor able to control, e.g., a recent injury, 
inability to focus on the task because of test anxiety, lack of 
interest in the study topic, or a host of other reasons.  
Therefore,  any  replication of this study should  be  done  in  a  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

more controlled environment so as to eliminate as many 
confounding variables as possible.  Lastly, a larger, more 
representative sample size should be used so that the study’s 
findings could be better generalized to the male population. 
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