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With a Clean Conscience: The Effect of Clean Scent 

on Judgment 
 

Nikita A. Salovich1, Eric J. Baltutis2, and Oskar Tauring-Traxler3 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Research has suggested that metaphors represented in the environment can greatly impact how people interact, 

interpret, and reason within the social world. Recent studies have found that exposure to the smell of cleaning 

products increases virtuous behavior, thus evincing the metaphorical association between cleanliness and morality 

(e.g., “cleanliness is next to godliness”). This study evaluated whether the presence of clean scent has the same 

effect on judgment. Undergraduate students read a description of an unnamed pharmaceutical (“drug-x”) in either 

a clean-smelling or neutral environment. In an online survey, participants recorded their level of agreement with 

statements used to evaluate their personal judgment. It was found that the group exposed to a clean odor 

significantly judged drug-x more favorably than the group exposed to no odor. This further supports that 

environment can influence decision-making without an individual’s conscious awareness. 

 

Pages: 1-6 

 

 

 
People have less control over their behaviors than they 

may think. Research has shown that the environment can have 

a significant effect on human behavior, even without the 

individual being conscious of the influence (Holland, Hendriks, 

& Aarts 2005; Lilienquist, Zhong, & Galinksy, 2010). 

Moreover, it has been found that metaphors represented in the 

environment can greatly impact how people interact, interpret, 

and make decisions about the social world (Liljenquist, Zhong, 

& Galinksy, 2010; Williams & Bargh, 2008; Zhong & 

Leonardelli, 2008). By acknowledging that surrounding stimuli 

can affect perception formation without explicit awareness, 

individuals can have more control over their decisions and 

behaviors. 

A metaphor is a figure of speech that creates a 

comparison  or association  between  two  objects  or concepts. 
  

 
1 Nikita A. Salovich (salov013@umn.edu) is a junior graduating May, 2017 

with a B.S. in Psychology and a minor in Biology. She plans to pursue 

postgraduate studies in Cognitive Psychology with interests in language, 

learning, attention, and categorization. 

 
2 Eric J. Baltutis (baltu008@umn.edu) is a senior graduating in May of 2016 

with a bachelor of science in psychology. Upon graduating, he plans to pursue 

psychological work in the U.S. Army and attend Emory University for 

psychiatric nursing. 

 
3 Oskar Tauring-Traxler (tauri005@umn.edu) is a junior who plans to 

graduate in May 2017 with a B.A. in Political Science and a double minor in 

Psychology and Cultural Studies and Comparative Literature.  

 

The common use of metaphors in literature and language makes 

them a regular part of peoples’ daily lives. Metaphorical 

descriptions are frequently in the form of idioms, which are 

phrases involving the association between two unrelated 

concepts that have evolved into commonplace jargon (e.g., 

“having the blues” links sadness with the color blue). Research 

has shown that metaphors may play a role beyond being a 

means of creative communication: they can influence the social 

world beyond conscious awareness. A study conducted by 

Williams and Bargh (2008) found that the physical presence of 

warmth or coldness increased feelings of interpersonal warmth 

or coldness without an individual’s awareness. Participants who 

briefly held a cup of hot coffee rated an interviewer as having a 

warmer, kinder personality than those who held an iced coffee. 

Also, participants who held a warm therapeutic pad were more 

likely to select a gift for a friend than themselves (versus 

holding a cold pad). Similarly, Zhong and Leonardelli (2008) 

found truth behind “the cold shoulder.” Participants who were 

asked to think about a time they were socially excluded 

estimated the temperature of the room as significantly cooler 

than participants who were prompted to think about an 

inclusive experience. These findings illustrate the influence of 

metaphors on both judgment and behavior. 

 The aforementioned research has demonstrated that 

stimuli in the environment can affect behavior when presented 

through vision or touch, but other sensory systems have also 

shown similar effects. Herz (2004) discovered that smell can 

have an even stronger effect on recalling memories and social 
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concepts than the same cue presented either visually or 

auditorily. Participants in the study were presented with three 

memory cue items (campfire, fresh-cut grass, and popcorn) that 

were expressed either visually through animated scenes, 

auditorily through sound clips, or olfactorily through oil-based 

beads. They were then asked to come up with a specific 

personal memory associated with that stimulus. It was found 

that individuals who were presented with the memory cue items 

through smell recalled memories that were significantly more 

emotional and vivid than those presented with the same stimuli 

via video or sound. The superior influence that smell has on 

conscious recollection suggests that smell may also have a 

greater effect in eliciting unconscious thoughts and actions of 

individuals. Moreover, Holland, Hendriks, and Aarts (2005) 

found that clean smell can affect behavior without explicit 

awareness. The researchers demonstrated that exposure to 

citrus-smelling cleaning scents amplified the accessibility to 

clean-related constructs, causing participants to maintain a 

cleaner environment while eating. This research demonstrated 

that scent can influence actions on an implicit level of 

awareness, which led to further research on the effects of clean 

smell on behavior. 

 It is often said that “cleanliness is next to godliness,” 

which is an idiom suggesting an association between cleanliness 

and ‘goodness’ or ‘morality’. Based on previous research 

regarding the effect of clean smell on thoughts and behavior, 

Liljenquist, Zhong, and Galinsky (2010) examined whether a 

metaphorical connection existed between clean, “moral” 

thought and clean, “moral” behavior. The researchers tested 

the effect of clean scents on participants’ reciprocity of trust, 

based on whether or not the participant was in a room 

previously sprayed with citrus Windex (experimental room) or 

not (control room). In a send-and-receive trust game involving 

money, participants were given the role of ‘receiver.’ After 

receiving a set amount of money from a confederate ‘sender,’ 

participants decided how much money to return to that sender. 

As predicted, participants exposed to the clean scent returned a 

significantly greater amount of money to the sender than those 

in the control condition. These findings support that the 

exposure to clean smells created by cleaning products increases 

prosocial, or “virtuous” behavior, thus evincing the 

metaphorical association of cleanliness and morality. 

 There is much evidence supporting that metaphorical 

stimuli presented in the physical environment can significantly 

influence individuals’ perceptions and actions (Williams & 

Bargh, 2008; Zhong & Leonardelli, 2008). Additionally, there 

is evidence that the association between clean smells and 

goodness can influence behavior (Holland, Hendriks, & Aarts, 

2005; Liljenquist, Zhong, & Galinsky, 2010). However, 

research has yet to investigate the effects of clean smell on 

judgment. Therefore, this study evaluated whether clean smell 

affects judgment and decision-making, specifically regarding 

the positive evaluation of a product. 

 Participants were randomly assigned to either a clean-

smell or neutral-smell (control) condition and were instructed 

to read a neutral, ambiguous description of “drug-x.” They 

then completed a short survey that evaluated their opinion on 

the drug. We predicted that participants in the clean-smell 

condition would perceive and rate the drug as significantly 

more favorable than participants in the neutral-smell condition 

due to the association between cleanliness and goodness.  

 

METHOD 

 

Participants 

 Eighteen participants, five males and 13 females, were 

recruited through convenience sampling. All were 

undergraduate students enrolled in a Research Methods course 

at the University of Minnesota. The 14 participants that 

reported their age ranged from 19 to 32 years old (M = 21.64, 

SD = 3.30). In terms of race, 15 identified themselves as 

White/Caucasian, one as Asian/Pacific Islander, one as 

Black/African American, and one as Mixed Race/Other. Nine 

participants were randomly assigned to the control group and 

nine to the experimental group. The participants did not receive 

compensation. 

 

Materials 

 Two rooms were used in this experiment: one for the 

experimental condition and one for the control condition. The 

two rooms were nearly identical in size, shape, color, and 

appearance, showing no notable systematic differences. The 

independent variable, presence of clean smell, was manipulated 

using Lysol original (citrus scent) cleaning spray. One 

computer with internet connection was used in each room. A 

printed copy of a description of drug-x was placed in front of 

the computers. The document contained an ambiguous, neutral 

description of drug-x, containing qualities such as its intended 

purpose, side effects, and history of testing (Appendix A). The 

description was of the drug tetrahydrocannabinol (THC), the 

primary active ingredient in marijuana. The description was 

created using information from WebMD and two academic 

journal articles (Johnson et al., 2010; Langford et al., 2012). 

The documents bearing the descriptions in the experimental 

room and control room were identical. 

 Participants’ judgments were measured using an online 

Qualtric questionnaire created by the researchers. Each 

statement on the survey prompted participants to indicate their 

level of agreement (ranging from strongly disagree with 

complete reservation to strongly agree with no reservation) on 

a six-point scale. A complete list of the five statements used in 

our survey can be found in Appendix B. 

 

Procedure 

 In the experimental room, participants were exposed 

to the smell of a cleaning product. The smell was introduced by 

spraying the room ten times with Lysol original (citrus scent) 

cleaning spray prior to the beginning of the experiment. No 

additional scent was introduced into the control room. Between 

trials, the experimental condition was sprayed two times with 

the cleaning spray in order to maintain the presence of the 

scent. 
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FIGURE 1.  Difference in mean moral judgment between participants 

exposed to clean smell and participants in a neutral-smelling condition. 

Error bars represent standard deviations. 

 

 Two participants were able to take part in the 

experiment at a time, one in each room. The participants were 

presented with an informed consent form. Participants were 

then randomly assigned to either the experimental or control 

condition. The experimenters led the two participants to their 

respective rooms. Participants in both rooms were asked to sit 

down at the computer with the drug-x description papers face 

down in front of it. They were read an experimental briefing 

script by the experimenter, which can be found in Appendix C. 

 After answering any questions, the experimenter 

instructed the participant to turn over the drug description and 

begin the study. Once the participant turned over the 

description, the experimenter began a five-minute timer and 

exited the room, closing the door. The participants read the 

drug description and recorded their judgment through the 

online survey. After five minutes elapsed, the experimenters 

opened the door to the experimental and control rooms and 

instructed the participants to submit their answers and leave the 

room. If the participants finished before the five-minute mark, 

they were instructed to step outside the room and retrieve the 

experimenter. This concluded the trial. Participants were 

debriefed as to the purpose of the experiment and the identity 

of the drug that was described. The preparations for the new 

trial were then executed before the new set of participants 

arrived.  

 

RESULTS 

 

Out of the five questions asked on the survey, four of 

them contributed to measuring the dependent variable of 

judgment, deciding whether or not the drug was “good” or 

“bad.” The fifth question asked whether the drug was 

expensive to distract participants from the purpose of the 

survey; therefore, it was excluded from the analyses. The four 

relevant questions measured whether the respondents thought 

that the drug was good for society, effective, necessary, and 

should be approved to be sold over the counter. The 

participants'   judgments   were  measured   through  responses  
 

 
 

FIGURE 2.  Proportion of participants who agreed or disagreed with the 

statement “This Drug Should be Approved for Over-the-Counter 

Sale.” 

 

indicated on a six-point scale. The average of the answers for 

these four questions was calculated for both the experimental 

and control group. A directional independent-groups t-test was 

performed on the dependent variable to test whether the 

participants exposed to clean smell rated drug-x as significantly 

more favorable than participants in the control group. 

 Analysis showed that participants exposed to clean 

smell (M = 3.48 SD = 0.79) judged drug-x significantly more 

favorably than the control group (M = 2.86 SD = 0.70), t(17) 

= 1.79, p = 0.046; d = 0.83. This difference is illustrated in 

Figure 1. Sixteen out of the 18 total participants (89%) 

disagreed that drug-x should be approved for over-the-counter 

sale (Figure 2).  

 

DISCUSSION 

 

The results of the study supported our hypothesis that 

participants exposed to clean smell judged drug-x overall more 

favorably than participants in the neutral-smelling control 

condition. Our results are consistent with the results of 

previous research that found an effect of clean scent on 

behavior (Holland, Hendriks, & Arts, 2005). The results of our 

study also suggest the existence of a causal relationship 

between clean smell and positive behavior or evaluation 

(Liljenquist, Zhong, & Galinsky, 2010).  

 Moreover, this study succeeds in extending the 

findings of previous research by suggesting the existence of an 

effect of clean scent on judgment. This implies that the 

environment can not only affect the decision-making of 

individuals without their knowledge, but also that metaphors 

that exist in lexicon sometimes reflect associations between 

behavior-related concepts in the real world. In this case, the 

common idiom in the English language that “cleanliness is next 

to godliness” may stem from the tendency of individuals to act 

in virtuous ways when in the presence of clean smell. It is 

possible that when one element in the metaphor is presented 

with or without an individual’s knowledge (e.g., clean scent), it 

triggers the thought of the other element (e.g., goodness) 
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similar to how the presence of a smell can elicit the recollection 

of memories and social concepts (Herz, 2004). A possible 

research extension could involve studying the effects of 

metaphorical associations physiologically (e.g., via fMRI). 

This would allow researchers to investigate whether similar 

cortical regions are activated when participants are exposed to 

two metaphorically related items. Moreover, the results of the 

current study suggest that language sometimes reflects the 

association between concepts with implications beyond a means 

of figurative communication.  

 Further research should be conducted in order to 

determine whether the effect of clean scent on judgment is 

exclusively due to metaphorical association. For instance, a 

study conducted by Guéguen (2012) found that the smell of 

food from a nearby food court prompted surrounding 

bystanders to act in more virtuous ways than bystanders who 

were in front of neutral-smelling clothing stores. This lends to 

the possibility that “pleasant” smells, or just the presence of 

scent in general, is what prompts moral behavior, not 

necessarily “clean” smell. This refutes the idea that the 

metaphorical association between cleanliness and morality is 

the cause of the observed effect. Research could also be 

conducted in regions where there is no lexical metaphor that 

connects cleanliness and morality to see if the same effect 

exists. 

 Beyond the intended findings of our research, the 

result that 89% of participants disagreed in some way with 

“drug-x should be sold over-the-counter” was very interesting 

considering the drug’s true identity: tetrahydrocannabinol 

(THC), the primary active ingredient in marijuana. A 2014 

Gallup Poll found that 51% of Americans favor legalizing the 

use of marijuana. In American states where marijuana is legal, 

this permits adults over the age of 21 to purchase the drug over 

the counter. When these statistics are compared to the amount 

of participants who reported favoring the over-the-counter sale 

of THC when its true identity was hidden, there is a very large 

difference (51% in Gallup Poll compared to 11% in our study). 

Therefore, future research could further examine the effect of 

displaying the drug’s identity on the opinion of people 

regarding the legalization of marijuana (or active ingredient 

THC) or any other controversial drug. This could further 

investigate the role normative influence plays in decision-

making. 

 It is important to note some methodological problems 

in our research design that could have affected the resulting 

data. One such problem is the small sample size. Each group 

consisted of only nine individuals; therefore, the sample may 

not have been representative of the variability present in the 

population of interest. In turn, the small sample size could 

lower the probability of successfully replicating the results 

obtained by this study. 

 Furthermore, the survey could have had better 

construct validity. The present study aimed to measure 

judgment from a moral outlook (e.g., whether something is 

good/bad, right/wrong) in order to align with previous research 

and the metaphorical association between cleanliness and 

morality. However, although the statements that drug-x is good 

for society, effective, necessary, and should be approved to be 

sold over-the-counter were averaged and used to depict the 

overall perception of the participant on the drug, all questions 

did not necessarily measure a sense of morality. For instance, 

agreeing that the drug is effective does not necessarily mean 

that the participant perceives the drug as morally good, just that 

it works. It is assumed that if the participant perceives the drug 

as morally good then he or she would be more likely to agree 

with the statement that it is effective, but that may not be the 

case. Therefore, it is unfair to assume that the statement 

measures the participants’ moral judgment regarding drug-x, 

just their judgment regarding a descriptive statement. The 

results do, however, indicate that the presence of clean smell 

did affect the participants’ evaluations in the predicted 

direction. The validity of the survey could have also been 

improved by including both positively and negatively worded 

questions. This would have controlled for the possibility that 

clean scent caused participants in the experimental condition to 

respond more positively to all questions compared to the 

control condition, although the large percentage of participants 

disagreeing with drug-x’s over-the-counter sale in both groups 

suggests otherwise.  

 In addition, it is possible that participants were not 

allowed enough time to form an opinion while reading the 

drug-x description and, therefore, their responses on the survey 

were done hastily and without reflection of their true judgment. 

The same result of hasty submission could have potentially 

occurred because the participants were not extrinsically 

motivated to participate with compensation. Lastly, hasty 

submission could have also occurred if the smell in the 

experimental room was overwhelmingly present to the degree 

that caused participants to want to promptly exit. A pilot study 

would be beneficial to test the validity of a new survey and also 

an awareness check of the independent variable, as used by 

Liljenquist et al. (2010).   

 As mentioned previously, 89% of the total participants 

somewhat, moderately, or strongly disagreed with the 

statement that drug-x should be approved for over-the-counter 

sale, regardless of what condition they were assigned to. This 

could have been due to the statement appearing very extreme to 

participants and also very different than the communicated 

purpose of the experiment, determining whether or not the drug 

should be approved by the FDA. FDA approval does not 

necessarily mean that it would also have to be approved for 

over-the-counter sale; therefore, this question may have been 

misleading. 

 In order to address the limitations discussed above, 

future studies examining the effects of clean scent on behavior 

would need to increase the sample size in order to obtain a 

more representative sample of the population of interest. 

Moreover, the survey must be reconstructed in order to better 

evaluate moral judgment, for example, by including questions 

that directly reflect the variable being measured such as, “this 

drug is morally good.” Further research on the effect of clean 

scent on moral judgment could also be conducted with higher 
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content fidelity, which refers to how closely the experimental 

simulation is related to actual possible scenarios beyond the 

laboratory walls. This would increase the external validity of 

the experimental findings. 

 The results of this study support the effect of clean 

scent on judgment; however, additional research is needed to 

more conclusively ascertain the existence of an effect and, if 

so, to what extent it exists. People are constantly surrounded by 

external stimuli that can have a significant effect on human 

behavior, even without the individual being conscious of the 

influence (Holland, Hendriks, & Aarts 2005; Lilienquist, 

Zhong, & Galinksy, 2010). Many people face instances 

requiring moral judgment on a daily basis, most notably in 

legal, political, and health-related settings such as courtrooms, 

voting booths, and hospitals. Further research is encouraged to 

determine if idioms are the contributing factor in the effects 

observed from past studies. “A penny for your thoughts,” we 

say, but until then, it is “back to the drawing board.” 

 

APPENDIX A 
 

You will now participate in a survey to help determine public opinion 

about “drug-x,” a new drug that has not yet been named, but is awaiting FDA 

approval for public distribution. 
 

 

“Drug-X” 

 

Intended Treatments: 

 Glaucoma. Helps reduce pressure inside the eye amongst people with 

glaucoma. Decreases blood flow to the optic nerve. 

 HIV/AIDS-related weight loss. Stimulates appetite of individuals with 

HIV/AIDS. Can promote weight gain in people with HIV who are also 

taking anti-retrovirus medications. 

 Multiple Sclerosis (MS). Effective for the treatment of muscle tightness 

and shakiness with the exception of oral administration. 

 Nerve Pain. Frequent doses may reduce nerve pain caused by HIV and 

other conditions. 

 Pain. Oral ingestion of drug-x can decrease pain in people experiencing 

long-term pain. 
 

Side Effects: 

Possible side effects of this drug are dry mouth, nausea, vomiting, dry or 

red eyes, heart and blood pressure issues, lung problems, impaired mental 

functioning, headache, dizziness, numbness, anxiety, hallucinations, paranoia, 

flashbacks, depression, and sexual problems. 
 

Administration: 

 Inhalation (nasal & oral) 

 Intravenous 

 Sublingual Delivery 

 Oral Ingestion 

 Topical Application 
 

Interactions: 

 Sedative medications (Barbiturates): May cause sleepiness and 

drowsiness. Taking this drug with sedatives may cause too much 

drowsiness to perform daily tasks. 

 Sedative medications (CNS depressants): May cause sleepiness and 

drowsiness. Taking this drug with sedatives may cause too much 

drowsiness to perform daily tasks.  Some sedative medications include 

clonazepam (Klonopin), lorazepam (Ativan), phenobarbital (Donnatal), 

zolpidem (Ambien), and others. 

 Theophylline interactions: Taking this drug may decrease effects of 

theophylline, which is used to treat asthma and other lung problems. 

However, there is not enough information to understand the magnitude of 

this interaction. 

Experimental Testing: 

Research has found that drug-x is effective against pain in patients with 

advanced cancer pain that has not been fully relieved by medicines including 

morphine. Another study found that drug-x delivered via nasal route 

significantly reduced central neuropathic pain (CNP) of MS patients compared 

to a placebo. 

 

Special Precautions and Warnings 

 May impair motor functions: DO NOT use heavy machinery while taking 

this drug. 

 Pregnancy: This drug is UNSAFE to use during pregnancy. Drug may 

pass through placenta, causing slowed development of the fetus. Use 

during pregnancy is also associated with childhood leukemia and fetal 

abnormalities. 

 Breast-feeding: Use of drug-x is UNSAFE during breast-feeding. The 

drug passes into breast milk and extensive use during breast-feeding may 

result in slowed development of the baby. 

 Heart Disease: May cause rapid heartbeat or short-term high blood 

pressure. May also increase the risk of heart attack. 

 Weakened Immune Systems: Use of drug may decrease the body’s ability 

to fight off infections. Individuals with HIV/AIDS must consult with a 

physician before use. 

 Lung Diseases: Long term inhalation use may worsen already diagnosed 

lung problems. Long term use has been associated with lung cancer and 

several cases of unusual cases of emphysema. 

 Seizure Disorders: Drug may make seizure disorders worse. 

 Surgery: This drug affects the central nervous system (CNS). It may slow 

the CNS down too much in combination with anesthesia and other 

medications during and after surgery. Use of drug should be discontinued 

2 weeks before surgery. 

 

APPENDIX B 
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APPENDIX C 

 
Experimental Briefing: 

You will now participate in an experiment to help determine public opinion on 

“drug-x,” a new drug that has not yet been named, but is awaiting FDA 

approval for public distribution. You will have five minutes to review the drug 

description and answer seven multiple choice questions. These questions can be 

answered on the survey on the computer in front of you. Please do not begin 

the survey until you have read the description. When you are ready to begin the 

survey, click on the Google Chrome button at the bottom left of the computer 

screen. The survey will appear. When you are finished, please make sure to 

press the yellow submit button at the bottom right of the survey. You can come 

out of the room when you are finished and will be debriefed about the study. 

Do you have any questions before the study begins? 
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Gender-of-Interviewer Effect on Males' Responses to 

Questions About Safe-Sex Practices 
 

Ben Parchem1, Christine Drews2, Emily Dorman3, and Ryan Fleig4 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Current literature about interviewer-demographic influences suggests that the interviewer’s gender may promote 

social desirability, which in turn may alter an interviewee’s willingness to answer questions truthfully. The 

gender-of-interview effect has been observed predominantly between interviewers and interviewees of the opposite 

gender and on questions concerning sexually-sensitive material. This study attempted to investigate whether males 

self-report more frequent safe-sex practices when interviewed by a woman than when interviewed by a man. Male 

and female interviewers were randomly assigned to call sexually active undergraduate males and administer a 

safe-sex practice survey. Men interviewed by men and men interviewed by women did not differ significantly on 

survey scores. These results may indicate that the gender-of-interviewer effect is not present in males’ reports of 

safe-sex practices. 
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The “observer’s paradox” was first introduced by 

William Labov as the notion that the means used to gather the 

data interfere with the data to be gathered (Labov, 1972). This 

phrase has since evolved into the term “interviewer effect,” 

used to describe the interviewer-respondent relationship, 

encompassing all of the characteristics that may lead to a bias 

during the interview or observation process, such as race, 

gender, and sexuality (Darrow et al., 1986). Thus far, research 

has revealed that the demographics of an interviewer will 

cultivate an environment of social desirability, where the 

respondents  will perform  in ways  that differ  from  their  true 
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attitudes in order to express opinions that conform with the 

perceived interviewer’s expectations (Davis & Silver, 2003). 

Additionally, differences between the race and gender of the 

interviewer and interviewee has been shown to influence the 

degree to which subjects answer opinion-based questions 

truthfully, which is theorized to be affected by the pressures of 

avoiding social offense (Johnson & Moore, 1993). These 

behavioral patterns have been observed within a wide range of 

demographics studied, including race and gender. Specifically, 

the gender of the interviewer has been shown to have a 

complex range of effects on respondents’ behaviors in real-

world applications, such as surveys, job interviews, and 

interrogations (Huddy, Billig, Bracciodieta, Moynihan, & 

Pugliani, 1997). Accordingly, the interaction between an 

interviewer’s gender and respondents’ truthfulness is a 

critically important phenomenon that cannot go 

underrepresented in the literature. 

 One negative consequence of the gender-of-interviewer 

effect is the potential biases that can arise when such factors are 

not properly accounted for. For example, in the 20th century, 

the primary means of conductance for many surveys was door-

to-door with an interpersonal interview (Huddy et al., 1997). 

These interviews were largely conducted by women who were 

perceived to have a less-threatening presence and the ability to 

obtain higher response rates than men. However, the 

consequences of this single-gendered, face-to-face approach 

were not fully realized until recently by Flores-Macias and 

Lawson (2008). This study investigated the effect of the 
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interviewer’s gender in a face-to-face public policy survey, 

hypothesizing that differential responses would be received 

when interviewed by a man or a woman. Overall, the authors 

concluded that there was only a significant interaction between 

the gender of the respondent and the gender of the interviewer 

if the questions asked were on topics like abortion and women’s 

rights. In this case, men were significantly more likely to offer 

feminist attitudes when respondents were interviewed by a 

woman as opposed to a man. As both of these topics were 

gender-sensitive, this may have caused the respondents to feel 

more pressure to give the answer they perceived as more 

socially desirable when speaking with a woman. These findings 

emphasize how the types of questions being asked, as well as 

the format of such questions, can affect how respondents may 

choose to answer. The study also suggested possible confounds 

inherent to the interviewer during experimentation including 

their physical appearance and personal demeanor. 

 To address the confounding variables present in face-

to-face interviews, numerous national surveys are directed 

through recorded voices via programs such as Audio 

Computer-Assisted Self-Interview (ACASI; Oloo et al., 2012). 

This style of interview has been shown to reduce interviewer 

bias and social desirability related to sensitive questions. For 

example, Oloo and colleagues (2012) conducted a survey 

assessing HIV risk for young adults in Kenya using either a 

female or male recorded voice. The data suggested that there 

was not a significant interaction between gender of the voice 

and gender of the respondent. However, the data did reveal that 

unprotected anal sex with a partner with an unknown HIV 

status was more frequently reported to the female ACASI 

voice. The overall lack of significant relationship brings into 

question how influential the gender-of-interviewer effect is 

when the only cue of an individual’s gender is a computer-

automated voice. Yet, the significant correlation found between 

the HIV question regarding anal sex and the interviewer’s 

gender argues that, even with all other confounds controlled 

for, the gender-of-interviewer effect is still present and heavily 

dependent on the circumstances inherent to the interview such 

as the type of questions asked, and the method used to 

interview respondents. 

 This situational pattern of the gender-of-interviewer 

effect is not only found in recorded-voice interviews, but 

telephone interviews as well. A live, gender-specific voice 

creates a focused investigation of the gender-of-interviewer 

effect while still permitting anonymity. A study conducted by 

Lueptow, Moser, and Pendleton (1990) examined the effects of 

gender on telephone interview responses related to questions 

regarding attitudes towards sex roles, which encompasses 

gender related personality traits, interpersonal relations 

between sexes, and women’s roles. The findings suggested that 

female respondents were affected by the interviewer’s gender 

and by the content of the questions more so than male 

respondents—women reported more liberal and non-traditional 

views to women whereas men reported the same views to both 

genders. This result emphasizes the importance of gender-

specific questions and their ability to strengthen or weaken the 

gender-of-interviewer effect. Similarly, Johnson and Moore 

(1993) investigated the gender-of-interviewer effect in a 

telephone survey concerning the gender-sensitive topic of the 

sale and consumption of pornography. At large, there was no 

significant relationship that suggested that the gender of the 

interviewer influenced either men’s or women’s willingness to 

self-report their attitude towards pornography. However, when 

observing trends, female respondents were more likely to self-

report having purchased or read sexually explicit material to 

male interviewers than female interviewers. Interestingly, this 

behavior was observed through numerous questions on the 

survey with both male and female respondents reporting less 

traditional and more progressive opinions regarding 

acceptability and consumption of pornography when 

interviewed by a man. This relationship, although not 

statistically significant, suggests that personal and invasive 

questions may promote more self-disclosure and disinhibition 

when interviewed by a man due to the fact that men express a 

more extroverted and open sexuality. 

  Contradictory to previous studies, Huddy, et al. 

(1997) found a significant effect of interview-gender on 

telephone survey responses. Male and female respondents were 

asked questions regarding women’s rights, women’s roles, and 

gender equality. While a small effect, the results indicate that 

both male and female respondents were more likely to provide 

feminist answers to female interviewers. This finding 

emphasizes the potential for circumstantial results (i.e., 

questions pertaining to a specific gender’s politics) when the 

gender of the interviewer is manipulated. In addition, this 

study’s significant findings provide impetus for further 

investigation into gender bias in interview-based processes.  

The prior research discussed above has investigated 

the gender-of-interviewer effect quite extensively in terms of 

the means of interview conduction, populations studied, and 

types of questions asked. Results appear to be contingent on 

these variables such that each type of study generally agrees 

with the pre-existing literature, but the specifics of the 

relationship between the gender of the interviewer and the 

respondent vary between studies. The gender-of-interviewer 

effect is largely dependent on the topic of the questions and the 

gender of the respondent. This apparent specificity within the 

relationship suggests there are more unique results to be 

discovered.  

A category within the realm of gender-of-interviewer 

bias that has yet to be widely studied is the topic of safe-sex 

practices. Nation-wide surveys of sexual activity in 

heterosexual men report a decline in condom usage from 1995 

to 2010, despite it being the most effective contraceptive 

available to men (Jones, Mosher, & Daniels, 2012). However, 

these types of surveys are typically conducted either via 

mailings or by men’s health organizations, where the majority 

of the interviewers are men affiliated with the organization. 

Based on prior research, men may answer these questions 

differently when placed in a situation promoting social 

desirability, such as being interviewed by a woman. For 

example, numerous studies have focused on sexually sensitive 
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topics pertinent to women, such as abortion and contraceptives, 

and have found that men interviewed by men tended to 

minimize the gender-of-interviewer effect by offering a less 

biased response based on desirability effects perpetuated by the 

interviewer (Flores-Macias & Lawson, 2008). These empirical 

trends may suggest that the national surveys are underreporting 

condom usage due to the same-gendered interview approach, 

thus prompting the question of whether men will respond 

differently to sexually sensitive questions when interviewed by 

a man versus a woman. 

 The present study attempted to answer this question by 

analyzing the interviewer-respondent dynamic with female and 

male interviewers posing questions concerning safe-sex practice 

to male college students. This demographic has in the past 

reported infrequent condom use and frequent sexual activity 

occurring post-consumption of alcoholic beverages, suggesting 

poor safe-sex practices (Jones et al., 2012). The respondents 

were contacted via a telephone survey in order to emphasize 

the gender-of-interviewer effect and eliminate confounds 

characteristic of face-to-face interviews (Huddy et al., 1997). 

The survey focused primarily on the frequency of condom use 

and other safe-sex measures practiced by the subjects such as 

abstaining from alcohol and obtaining consent. The respondents 

were presented with a rating scale ranging from “never” to 

“always” on questions pertaining to the frequency of safe-sex 

measures, where each rating was coded with a numerical value. 

We hypothesized that male respondents would be more likely to 

overestimate the frequency of their safe-sex practices (receive a 

higher score on the scale) when interviewed by a woman as 

opposed to a man. This hypothesis is supported by prior 

research through staged interviews as well as national surveys, 

where same-gendered interviews tended to cultivate a more 

facilitative environment, whereas opposite-gendered interviews 

tended to be more tense and formal (Latu, Schmid Mast, & 

Steward, 2015).  

 

METHOD 

 

Participants 

 We obtained a purposive sample of seven sexually 

active, undergraduate males from the University of Minnesota. 

The participants ranged in age from 19-22 (M =19.86, SD = 

1.069). Six of the participants identified as Caucasian and one 

identified as Asian and Caucasian. The participants did not 

receive compensation. 

 

Materials 

 A self-crafted sign-up sheet, asking for a first name, 

phone number, email, and availability, was used for participant 

recruitment. A single, 3-question survey was administered via 

telephone to the recruited participants. The questions, which 

measured an individual’s safe-sex practices, were adapted from 

Oloo et al.’s (2012) Audio Computer-Assisted Self-Interview 

(ACASI) questionnaire (see Appendix). This survey was 

originally designed to assess HIV risk, which inherently 

measured the use of contraceptives and safe-sex practices. 

Participants’ responses were measured on a Likert scale 

ranging from “never” to “always,” where each rating was 

coded with a numerical value [i.e., never (0), rarely (1), 

sometimes (2), frequently (3), always (4)]. 

 

Procedure 

 The communal sign-up sheet was distributed in a 

psychology research methods course, neurobiology course, and 

to acquaintances. The information given was broad and spoke 

generally of the sexually-sensitive nature of the questions that 

would be asked. Interviewers were then randomly assigned to 

each participant via a random-number generator to create a 

relatively equal sample number in the female-interviewer 

(n=4) and male-interviewer (n=3) experimental groups. 

Participants were called between 5:00 PM and 9:00 PM CT 

within a week of their sign-up date. This time frame was 

chosen based on the assumption that evening hours would have 

the least amount of conflict for undergraduate students. In 

order to control for inherent differences within conversational 

speaking, the interviewers followed a self-crafted script when 

conducting the adapted survey, which included verbal informed 

consent at the beginning of the telephone call (see Appendix). 

During the telephone interview, the interviewer recorded the 

participant’s responses to the survey on a Google spreadsheet. 

To score the safe-sex survey, numerical values were associated 

with specific survey ratings on the Likert scale, as identified in 

the survey script (see Appendix). All three questions on the 

survey were scaled so that high scores on the survey indicated 

high frequency of safe-sex practices. At the end of the 

telephone call, the participant was informed that they would be 

debriefed within the next hour with an email entailing the true 

purpose of the study. The participant was asked if they had any 

further questions before the interview was concluded.  

 

RESULTS 

 

The scores on each of the three questions were totaled 

to a sum score, which was a representation of the frequency of 

each individual participant’s safe-sex practices. The sum score 

was used to conduct a one-tailed independent-groups t-test. 

Analyses showed that those interviewed by men (M = 11.33, 

SD = 1.16) did not report significantly greater frequencies of 

safe-sex practices than those interviewed by women (M = 

9.25, SD = 2.36; t(5) = 1.38, p = 0.113). 

Additionally, an independent-groups t-test was 

conducted for each question of the survey. Analysis for 

question 1 (condom use) showed that participants interviewed 

by men (M = 4.00, SD = 0.00) did not score significantly 

lower in their frequency of condom use than those interviewed 

by women (M = 3.25, SD = 0.50; t(5) = 2.535, p = 0.974). 

In fact, the difference for question 1 was in the opposite 

direction to what we predicted. Investigation of question 2 

(alcohol consumption) showed that those interviewed by men 

(M = 3.67, SD = 0.58) did not report significantly greater 

frequency of engaging in sexual activity post-consumption of 

alcohol than those interviewed by women (M = 3.50, SD = 
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1.00; t(5) = 0.255, p = 0.405). Lastly, analysis for question 3 

(verbal consent) showed that those interviewed by men (M = 

3.67, SD = 0.58) did not report significantly greater frequency 

of obtaining verbal consent prior to engaging in sexual activity 

than those interviewed by women (M = 2.50, SD = 1.92; t(5) 

= 1.000, p = 0.182).  

 

DISCUSSION 

 

The results did not support our hypothesis that male 

respondents would be more likely to overestimate the frequency 

of their safe-sex practices (receive a higher score on the scale) 

when interviewed by a woman as opposed to a man; no 

significant difference was found for the total score on the 

survey, and only one question of the survey yielded a 

significant difference, but in the opposite direction of our 

hypothesis. This significant finding on question 1 was deemed 

to have occurred by chance as a result of our small sample size. 

These results, at large, are inconsistent with the findings of past 

research, such as the study conducted by Flores-Macias and 

Lawson (2008), which found the gender-of-interviewer effect to 

be less susceptible to bias and desirability effects when the 

interviewer was of the same gender as the interviewee. The 

disagreement with past literature may be attributed to a small 

sample size, a lack of additional experimental groups, and an 

underdeveloped survey. However, although not addressed in 

our hypothesis, the results also demonstrate small consistencies 

with some prior research, such as the study conducted by 

Johnson and Moore (1993) that found both male and female 

respondents to be more open and expressive concerning 

sexually sensitive topics when interviewed by a man. This past 

finding may help explain our finding of a higher mean score for 

the male-interviewer group. This study, in general, fails to 

corroborate the findings of previous literature to questions 

regarding safe-sex practices. 

 Methodological errors were present throughout the 

duration of the study that may have explained the lack of 

significant results. At the forefront was the sample size; seven 

individuals are a non-generalizable sample and cannot be a 

representation of all sexually active, undergraduate men, 

meaning that our study has insufficient power. Of the nine 

participants recruited, seven were interviewed, so the restricted 

sample size was not attributed to response rate as much as it 

was attributed to lack of interest or hesitancy to participate, 

presumed to be due to the sensitivity of the questions on the 

survey and the lack of an incentive to participate. The majority 

of prior research on the gender-of-interviewer effect had 

sample sizes well over 100 respondents. For example, Flores-

Macias and Lawson (2008) had a sample size of 1,600 

respondents, which allowed for a greater degree of external 

validity. Furthermore, the mechanisms for participant 

recruitment did not allow for large anonymity by utilizing a 

communal sign-up sheet, which may explain the low 

participation. Past studies have used more anonymous 

recruitment methods such as mailings, flyers, and online ads 

with more successful response rates and larger participant 

recruitments (Latu et al., 2015). 

 Another flaw in the study design was the lack of 

additional experimental groups. Previous studies, such as those 

by Lueptow et al. (1990) and Huddy et al. (1997), examined 

the gender-of-interviewer effect among both male and female 

respondents, creating a quasi-control group to observe 

differences across respondents. Our study attempted to focus 

the gender-of-interviewer effect on men due to a lack of 

previous literature on male-sensitive items. The implementation 

of this simplified model creates hurdles in the ability to 

generalize the results to the population without having a 

comparison group, such as female respondents. 

 Additionally, the safe-sex practice survey may have 

been too limited with respect to the questions asked and the 

scale utilized to elucidate the gender-of-interviewer effect. A 3-

question survey is not comprehensive in terms of safe-sex 

practices and may not have addressed all areas that provoke 

social desirability. For example, the ACASI questionnaire 

developed by Oloo and colleagues (2012) included 12 sexually 

sensitive questions to statistically analyze differences between 

genders. In addition, the Likert rating scale was finite and non-

exhaustive, which may have limited the respondents’ ability to 

choose an answer that was most true for them. For example, 

there was no response option if the male respondent wanted to 

report they used a condom more often than frequently, but less 

than always. 

 Future studies would benefit from sampling a larger 

population of sexually active, undergraduate men, and may 

achieve this goal via a more anonymous recruitment tool such 

as an email or flyer. One could also increase the sample size by 

incorporating an additional experimental group of female 

respondents to analyze trends between genders, observing all 

possible outcomes of interviewer and respondent dynamics with 

questions pertaining to safe-sex practices. Additionally, a more 

sensitive survey scale could allow for more subtle effects of the 

gender-of-interviewer to be perceived in the data. Finally, 

expanding the survey as a whole to encompass all behaviors 

that qualify as safe-sex practices, such as birth control and 

nonverbal consent, would be more conducive to teasing out the 

relationship between the gender of the interviewer and 

responses to sexually sensitive questions. 

Although methodologically flawed, this study 

concluded that there was no difference between men’s 

responses on their frequency of safe-sex practices when 

interviewed by a man and when interviewed by a woman. This 

may indicate that men are comfortable and open about their 

sexual behaviors so that whom they report these behaviors to 

does not create a socially desirable environment. If, after 

further empirical research, this remains the case, it could 

reflect positively on men and their willingness to be truthful 

about safe-sex practices, which creates implications for 

themselves and their sexual partners. In a world where sexual 

abuse, rape, and teen pregnancy are contemporary issues, the 

ability to have  honest discussions between sexual  partners and 
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health care providers is integral to maintaining good health, 

practicing safe-sex measures, respecting sexual partners, and 

avoiding legal issues. 

 

APPENDIX 

 
Safe-Sex Practice Survey Script 

 

Between the time of 5 PM to 9 PM: 

Send text 5 minutes before: “Hello, you signed up to participate in a short safe-

sex survey for a research methods course at the University of Minnesota. I will 

be calling you in about 5 minutes to conduct the survey. Thank you” 

 

* Dial participant’s number. * 

 

“Hello, my name is ____________ and I am calling on behalf of the safe-sex 

practice survey you volunteered to participate in through the University of 

Minnesota.” 

 

“Do you have five minutes to answer our three question survey concerning 

your safe-sex practices?” 

If yes: read Informed Consent 

If no: “Is there another time that I can call back where you would be able 

to answer the survey?” 

 Jot down the better time to call and thank them for their time 

 If no longer care to participate, thank them for their time 

 

Informed Consent: “You are being asked to participate in a study as part of a 

class project in a research methods course in the Department of Psychology at 

the University of Minnesota. If you choose to participate, no identifying 

information will be gathered from you, so it will be impossible to identify you 

as a participant. If you choose to participate, you may stop participating at any 

time. You may withdraw your data at any time, including after you have 

completed the study. You may ask me questions before or after you complete 

the experiment. I also can tell you how to contact the course instructor if you 

have questions for him.” 

[If participants ask, tell them they can contact, Dr. Mark Stellmack, at 

stell006@umn.edu.] 

 

“Do you have any questions?” 

 

“The questions you will be asked will concern your safe sex measure you have 

or currently put to practice. The question contains two parts. The first part will 

require a yes or no response. If you respond with a ‘yes’, I will follow up 

asking you how frequently you practice this safe sex measure on a scale from 

Never to Always. This means you can respond with, never, rarely, sometimes, 

frequently, and always.” 

 

“Do you have any questions?” 

 

“Question 1. Do you use a condom when you engage in sexual activity?” 

If yes: “How frequently do you use a condom?” 

Record score on spreadsheet: 

Never (0) Rarely (1) Sometimes (2) Frequently (3) Always (4) 

If no: record score of 0 

 

“Question 2. When you engage in sexual activity, is it ever after the 

consumption of alcohol?” 

If yes: “How frequently do you engage in sexually activity after alcohol 

consumption?” 

Record score on spreadsheet: 

Never (4) Rarely (3) Sometimes (2) Frequently (1) Always (0) 

If no: record score of 4 

 

 

 

 

 

“Question 3. When you engage in sexual activity, do you verbally ask for 

consent beforehand?” 

If yes: “How frequently do you ask for consent before engaging in sexual 

activity?” 

Record score on spreadsheet: 

Never (0) Rarely (1) Sometimes (2) Frequently (3) Always (4) 

If no: record score of 0 

 

“The following two questions are for demographic purposes:” 

“What is your age?” 

“What is your ethnicity?” 

 

“That concludes our survey on safe-sex practice. Thank you for taking the time 

to participate in our study. We will be sending you an email debriefing you and 

explaining your importance in participating within 24 hours. After which, we 

will be removing all personally identifying information including your phone 

number and email to ensure your privacy.” 

 

“Do you have any further questions?” 

 

“Thank you again, have a nice evening.” 
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Body image is an essential part of a person’s overall well-being that can be influenced by many external factors. A 

growing body of knowledge has found complex relationships between media pressure and body image, and 

sociocultural pressure and body image. This study sought to investigate the relationship between these variables 

via social media platforms. Undergraduate participants viewed images from social media either with likes or 

without likes and responded to a body image questionnaire. No significant relationship was found between the 

type of image viewed and participants’ body image score; however, a significant negative correlation was found 

between the amount of time participants spent on social media and body image score. While the significant 

relationship between the amount of time spent on social media and body image was encouraging, future studies 

need to focus on further characterizing this relationship, such as determining which specific aspects of social 

media are most strongly related to body image. 
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Simple observation indicates that social media use has 

become an integral aspect of today’s society. Whether it is 

Facebook, Instagram, Twitter, or LinkedIn, social media 

websites are used daily for a variety of purposes, including 

maintaining social networks, group organization, and business 

advertising. Lenhart, Purcell, Smith, and Zickuhr (2010) found 

that 73% of adolescents and 72% of young adults ages 18-29 

use social media in some way. The social media use of older 

adults, though less than that of young adults and adolescents, 

has  also  seen an  increase from  37% to  47% since  2008.  In 
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addition, the proportion of adult internet users reporting 

ownership of multiple social media profiles has increased from 

42% to 52% in that same time period. An increase in social 

media use provides users with more opportunities to glean 

information about other users, as well as the potential to 

compare themselves to these other users. These factors make 

social media platforms an ideal context in which to study body 

image. Body image is the perceptual, emotional, and 

conceptual way in which one perceives one’s own body, and is 

an essential aspect of a person’s well-being (de Vignemont, 

2010). Having a low or distorted body image has been shown 

to be a risk factor for serious mental health issues such as 

anorexia and bulimia nervosa (Sala, Mirabel-Sarron, Pham-

Scottez, Blanchet, Rouillon, & Gorwood, 2013). There are a 

number of factors that can influence body image, one of which 

is media consumption. 

 Many studies have investigated the relationship 

between media use and body image. For example, in a study by 

Heinberg and Thompson (1995), women from an 

undergraduate program were shown a 10-minute video 

containing appearance-related television commercials 

emphasizing the models’ socially defined attractiveness, and 

non-appearance-related commercials where the models’ 

appearance was not the focus of the advertisement. Women 

who were found to have high levels of cognitive distortion with 

respect to their appearance showed increases in body 
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dissatisfaction after they viewed the appearance-related 

commercials, and decreases in body dissatisfaction after 

viewing non-appearance related commercials. This result 

provides evidence that women who compare themselves to 

other women may experience changes in their perception of 

body image based on the socially defined attractiveness of the 

other woman.  

It has also been shown that the social feedback from 

others regarding the perceived level of attractiveness of an 

individual has a detrimental effect on the body image of that 

individual, regardless of whether the comments were positive 

or negative (Rodgers, Paxton, & Chabrol, 2009). In this study, 

both male and female undergraduates were asked to answer 

questions regarding how often their parents made comments 

about their appearance and weight and that of their friends. For 

female subjects, negative comments made by parents influenced 

the degree to which the subject internalized societal beauty 

standards and compared their bodies to others. Furthermore, 

positive comments were not related to body dissatisfaction in 

this group, but still correlated with a desire for thinness. For 

male subjects, negative comments from a parent were directly 

linked to body dissatisfaction, and positive comments were still 

linked to a desire for thinness. Blowers, Loxton, Grady-

Flesser, Occhipinti, and Dawe (2003) conducted a study with 

elementary school-aged girls on the relationship between body 

dissatisfaction and the sociocultural elements of social 

comparison, perceived sociocultural pressure, and media 

exposure and found that perceived media pressure was a 

predictor of participants’ body dissatisfaction. The authors 

proposed a model in which sociocultural pressure from the 

media influenced body dissatisfaction. Blowers et al. also found 

that pressure from the media to be thin was stronger than 

family or peer influence for young girls, indicating that 

pressure from the media is not just problematic for 

undergraduate students, but for young children as well. Taken 

together, there is growing evidence that social feedback from 

parents, friends, and the media on the attractiveness of the self 

and others can have negative consequences on body image, 

regardless of whether the feedback was positive or negative. 

Face-to-face sociocultural influences are not the only 

cause of negative body perception. Stronge, Greaves, Milojev, 

West-Newman, Barlow, and Sibley (2015) studied the 

relationship between Facebook use and body satisfaction in 

both men and women. The authors found that regular Facebook 

use correlated with low body satisfaction in both men and 

women, and that men and women who were not regular users 

of Facebook had higher body satisfaction than those who were. 

Another study found a positive relationship between social 

grooming on Facebook and both a drive for thinness and 

appearance comparison (Kim & Chock, 2015). In this context, 

“social grooming” referred to behaviors such as browsing, 

visiting, checking, or commenting on others’ profiles, clicking 

likes, and messaging other users. 

 Despite all of the available research on social media 

and on sociocultural influences on body image, there seems to 

be a gap in the literature over the point at which these concepts 

intersect. The present study compares images posted to social 

media with likes (positive ratings by others) to images without 

likes in order to investigate whether this signal of social 

approval influences the body image of viewers. Each social 

media platform has unique features, but most have a ‘like’ 

feature, which allows users to indicate approval or signal some 

other social recognition for a comment or image on the 

website. In most cases, other users can see the number of likes 

a particular post receives. Since these likes serve a social 

function, people may interpret their attachment to images as a 

social barometer whereby a larger number of likes validates the 

worth of the image. Just as the frequency of comments from 

parents about the appearance of others is negatively related to 

their child’s body image (Rodgers et al., 2009), so too may 

social recognition of images on social media influence one’s 

self-concept. For these reasons, the number of likes on an 

image seems a likely candidate for conveying mass social 

approval and influencing people’s perceptions of their bodies. 

While previous literature evaluates the effects of social media 

use as a whole, there are no studies to our knowledge that 

attempt to experimentally manipulate social validation on these 

websites. The present study investigates differences in body 

image that may arise from viewing images that have been 

socially validated (i.e., have a large number of likes) as 

opposed to the same images without this social barometer 

attached.  

Male and female undergraduate participants were 

shown images of models of the same gender from the social 

media website Instagram. In one set of images, the models 

appeared as screenshots from the website and included the 

number of likes the image received, and in the other set, the 

likes were removed. After viewing the images, participants 

were given a measure of body image. We hypothesized that 

lower body image scores would be reported after participants 

viewed images of models with the added sociocultural influence 

of likes, and that more social media use would be associated 

with lower body image scores.  

 

METHOD 

 

Participants 

Participants were psychology undergraduate students 

that were convenience-sampled from two Introduction to 

Research Methods classes at the University of Minnesota. Data 

were collected from 17 participants (62.5% females) with an 

average age of 21.75 (SD = 5.74, range of 19 to 43). The 

participants identified as Caucasian (81.25%), Asian (12.5%), 

or both Caucasian and African-American (6.25%). All 

participants reported daily social media use. Participants were 

not compensated for this study. 

 

Materials 

 Social Approval. The independent variable in this 

study was manipulated by assigning participants to watch a 

Microsoft PowerPoint presentation of social media images with 

either likes displayed prominently or the same images with 
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likes redacted. Images from travel blogs were retrieved from 

the social networking site Instagram. The criteria for photos 

used in the study were that the images had to contain only 

subjects of the same gender as the participant and most of the 

subject’s face and body had to be visible. The photos were split 

into four groups: photos of women with likes present, photos of 

women with likes removed, photos of men with likes present, 

and photos of men with likes removed. The same images were 

used in both the likes and likes-redacted groups for each 

gender; the only difference between these groups was the 

presence or absence of likes. The same photos were used in the 

same order between the same gender likes and likes-redacted 

groups in order to prevent variation between groups. Each 

category of images contained 10 pictures. The photos were 

organized onto a timed presentation using Microsoft 

PowerPoint software, with each image being shown for 10 

seconds. The online editing software PicMonkey was used to 

edit the likes from the photos in the categories of picture 

without likes, as well as to increase the number of likes of 

certain images to be in the range of 1,000 to 7,000.  

 Social Media Use. The amount of time participants 

spent per day on social media was collected as part of the 

demographic survey (Appendix A). Participants responded to a 

single multiple-choice question: “How much time do you spend 

on social media per day?” by using a seven-point Likert-type 

scale increasing by 15-minute increments from “less than 15 

minutes” to “more than 90 minutes.”  

 While participants were viewing the slideshow of 

images, they were asked to respond to two distractor questions 

per slide in order to keep their focus on each of the images and 

to prevent them from anticipating the true purpose of the study. 

Both distractor questions were presented on a single handout, 

with designated spaces for participant responses for each slide. 

The first distractor question asked the participants to rate the 

strength of their desire to travel to the place depicted in the 

image on a scale of one to seven, with one being “very weak” 

and seven being “very strong.” The second distractor question 

asked each participant to rate how pleasant each image was to 

look at on a scale of 1 to 7, with 1 being “very unpleasant” and 

7 being “very pleasant.”  

 BI-AAQ. The primary dependent variable of interest 

was measured using Sandoz, Wilson, Merwin, and Kellum’s 

(2013) Body Image - Acceptance and Action Questionnaire (BI-

AAQ; Appendix B). The BI-AAQ contained 29 items on a 

seven-point Likert-type scale ranging from “never true” and 

“always true.” A sample item from the BI-AAQ is: “I get on 

with my life even when I feel bad about my body.” The 

participants wrote down their number selections (from 1 to 7) 

adjacent to the questions. A high composite BI-AAQ score is 

indicative of a more positive body image. 

 

Procedure 

 Participants were split into groups based on gender. 

Participants were assigned to the likes and likes-redacted 

groups based on an alternating schedule; if one group of 

females  was  assigned  to  the  likes group,  the next  group  of  
 

 
 

FIGURE 1.  Correlation between BI-AAQ Score and Time Spent on 

Social Media. This figure shows the scatterplot with best-fit line for the 

relationship between BI-AAQ score and social media use. 

 
females was assigned to the likes-redacted group. The same 

procedure was followed for males. Approximately four 

participants were run through an experimental session at one 

time due to time and space constraints. A consent form was 

administered to all participants. After participants signed the 

consent form to acknowledge that they had read and 

comprehended it, they were asked to fill out a short 

demographic survey (Appendix A).   

After the demographic information was collected, the 

participants were given the distractor question handout and told 

that they would be viewing a brief, timed PowerPoint 

presentation on a computer screen as a group, and individually 

answering two survey questions per slide. The genders of the 

participants were matched to the gender of the subjects of the 

photos. For example, female undergraduates could only be 

placed in the female photos with likes group or in the female 

photos with likes redacted group. When the PowerPoint 

presentation ended, participants were asked to respond to the 

29-item BI-AAQ. After the participants completed this final 

measure, a debriefing statement was read to inform them of the 

true purpose of the study.  

 

RESULTS 

 

The BI-AAQ scores were calculated by reverse-

scoring all items except 1, 5, 6, 9, 12, 13, 16, 20, and 

summing the numeric responses from each question. For the 

reverse-scored items, a response of seven was changed to one, 

a six was changed to two, and a five was changed to three. 

These reversed scores were used to compute the total BI-AAQ 

score for each participant. 

 Data collected from one of the participants was 

excluded from further analysis due to an incorrectly completed 

BI-AAQ questionnaire. Instead of using the provided seven-

point numeric scale to respond to the questions, words were 

written in as responses. Because of this, only 16 participants 
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were included in the data analysis. Another participant in the 

group that viewed images with likes failed to respond to an 

item on the BI-AAQ. A neutral score (four) was added to this 

participant’s BI-AAQ score so that the total score reflected data 

from all items without skewing the score in any one direction. 

 A Pearson correlation was computed between the 

amount of time participants spent on social media per day and 

BI-AAQ scores in order to determine whether a relationship 

existed between these variables. The results of this test 

indicated that BI-AAQ scores were significantly correlated with 

the amount of time spent on social media, r(14) = -0.541, p = 

0.03 (Figure 1), such that a more negative body image was 

associated with more social media use.  

 A directional, independent-groups t-test was also 

performed to test the hypothesis that viewing images with 

social media likes would have a negative impact on reported 

body image. Analysis showed that the BI-AAQ scores of 

participants who viewed images with likes (M = 136.11, SD = 

52.24) were not significantly lower than those of the 

participants who viewed images without likes (M = 160.29, SD 

= 29.03) in scores on the BI-AAQ measure of body image 

[t(14) = -1.095, p = 0.146]; however, the means are trended 

in the hypothesized direction.  

 

DISCUSSION 

 

The hypothesis that the participants viewing the 

images containing social media likes would report lower body 

image as measured by the BI-AAQ was not supported. This 

result contradicts the findings of past research investigating the 

relationship between both social media and body image, and 

sociocultural influences and body image. Blowers et al. (2003) 

found that the relationship between media pressure and 

internalization of the thin ideal influenced body dissatisfaction. 

This same study found that social comparison also contributed 

to body dissatisfaction. Rodgers et al. (2009) found that 

sociocultural influences, specifically in the form of comments 

made by parents, can impact body comparison and 

dissatisfaction. It is possible that our results differed from those 

of Blowers et al. (2003) because a different population of 

participants was used. The subjects used in Blowers et al. were 

elementary school-aged girls, whereas this study consisted of 

undergraduate students. If this population difference was the 

cause of the disparity between the present study’s results and 

those in the literature, this suggests a potential avenue of future 

research—investigating how sociocultural influences affect 

body image over the course of development. This study also 

used different methodology than Rodgers at al. (2009) to 

investigate the influence of sociocultural pressure on body 

image. Rodgers et al. asked undergraduates to self-report on 

the kinds of verbal comments made by their parents, while this 

study investigated the more subtle sociocultural influence of 

social media likes. It is possible that the independent variable 

was not manipulated strongly enough in the current study to 

produce a significant effect.  

 Despite the non-significant relationship between 

participants’ BI-AAQ scores and images with or without social 

media likes, there was evidence that body image and social 

media use are related. The significant negative correlation 

between BI-AAQ score and time spent on social media 

demonstrated that the BI-AAQ score could serve as a predictor 

of the amount of time spent on social media, and vice versa. 

However, it cannot be determined which variable causes the 

other. It could be that spending time on social media lowers 

one’s body image; alternatively, participants with lower body 

image may spend more time on social media. It is also possible 

that this correlation is spurious and an unknown third variable 

influences both body image and social media use 

independently. However, this finding is corroborated by the 

findings of past research (Stronge et al., 2015; Blowers et al., 

2003; Heinberg & Thompson, 1995). Because causation cannot 

be determined, untangling this relationship would be another 

potential avenue of future research. It would be beneficial to 

conduct more experimental research as opposed to correlational 

studies in order to fill the existing gap in the literature. While 

correlational designs can expose relationships between these 

variables, experimental designs would be invaluable in 

determining whether a causal relationship exists between body 

image and time spent on social media. 

 From this study and past studies, it is reasonable to 

conclude that there is a relationship between media pressure 

and body dissatisfaction, between body image and social media 

usage, as well as between sociocultural influences and body 

dissatisfaction. Because of the non-significant relationship 

between BI-AAQ score and the type of image viewed, what 

remains uncertain is whether media pressure and sociocultural 

influences interact strongly enough on social media sites to 

induce effects on body image. There are several reasons why 

we may not have been able to detect a relationship between 

sociocultural pressure via social media and body image. First, 

the sample size for this particular experiment was very small, 

meaning that the statistical measures did not have enough 

power. In addition, the convenience sample that was chosen 

was not representative of the population; only undergraduate 

psychology majors from two different classrooms meeting at 

the same time were able to participate. It is also possible that 

the independent variable manipulation was too weak to elicit a 

change in participants’ body image. These issues could be 

addressed in future studies by administering the experiment to a 

large number of participants of different age and ethnic 

demographics and by randomly assigning participants to 

treatment groups. This would make the sample more closely 

reflect the population that uses social media, making it possible 

to examine the possibility of social media affecting body image 

differently based on age or demographics. To strengthen the 

manipulation of the independent variable, future studies could 

make the images that retain social media likes look more 

similar to the actual social media site from which they came. In 

this study, all other social media cues on the images were 

erased.    Letting   these   cues   remain   may   strengthen   the  
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independent variable manipulation, as the experimental images 

would more closely resemble images on a real social media 

site.  

 Overall, while a significant relationship between BI-

AAQ score and time spent on social media was found, the 

relationship between the participant’s BI-AAQ scores and 

whether or not the images that they viewed contained likes was 

not significant. Research should be continued on this important 

topic to investigate causal relationships because of the vast 

numbers of people who use social media as a part of their daily 

lives. It is important to remember that social media is not the 

only factor that influences body image; other types of media, 

sociocultural pressure, and social comparison have also been 

shown to affect the way people perceive their bodies (Blowers 

et al., 2003; Heinberg, & Thompson, 1995; Lee, 2014). 

Finding a discrete aspect of social media that leads to a lower 

body image could facilitate the restructuring of these websites’ 

functions to minimize their negative effects while still retaining 

the connections to which we have become so accustomed. 

Further, education programs could be implemented as early as 

elementary and middle school to both educate children about 

the relationship between social media and body image, and to 

promote healthy body images to mitigate any potentially 

harmful effects. 

 

APPENDIX A 

 
Demographic Questionnaire 

 

Age:_____________________ 
 

Gender Identity: _____________________ 
 

Race: ______________________ 

 

How much time do you spend on social media per day? Circle one. 

a) less than 15 minutes 

b) 15-30 minutes 

c) 30-45 minutes 

d) 45-60 minutes 

e) 60-75 minutes 

f) 75-90 minutes 

g) More than 90 minutes  

 

Which social media platforms do you use? Circle all that apply. 

a) Facebook 

b) Twitter 

c) Instagram 

d) LinkedIn 

e) Snapchat 

f) Tumblr 

g) Pinterest 

h) Other 

 

APPENDIX B 

 
Body Image-Acceptance and Action Questionnaire (BI-AAQ) 

 

Directions: Below you will find a list of statements. Please rate the truth of 

each statement as it applies to you. Use the following rating scale to make your 

choices. For instance, if you believe a statement is ‘Always True,’ you would 

write a 7 next to that statement.  

 

Never True (1), Very Seldom True (2), Seldom True (3), Sometimes True (4), 

Frequently True (5), Almost Always True (6), Always True (7) 

 

1. I get on with my life even when I feel bad about my body. _____ 

2. Worrying about my weight makes it difficult for me to live a life that I 

value. _____ 

3. I would gladly sacrifice important things in my life to be able to stop 

worrying about my weight. _____ 

4. I care too much about my weight and body shape. _____ 

5. How I feel about my body has very little to do with the daily choices I make. 

_____ 

6. Many things are more important to me than feeling better about my weight. 

_____ 

7. There are many things I do to try and stop feeling bad about my body weight 

and shape. _____ 

8. I worry about not being able to control bad feelings about my body. _____ 

9. I do not need to feel better about my body before doing things that are 

important to me. _____ 

10. I don’t do things that might make me feel fat. _____ 

11. I shut down when I feel bad about my body shape or weight. _____ 

12. My worries about my weight do not get in the way of my success. _____ 

13. I can move toward important goals, even when feeling bad about my body. 

_____ 

14. There are things I do to distract myself from thinking about my body shape 

or size. 

15. My thoughts and feelings about my body weight and shape must change 

before I can take important steps in my life. _____ 

16. My thoughts about my body shape and weight do not interfere with the way 

I want to live. _____ 

17. I cannot stand feeling fat. _____ 

18. Worrying about my body takes up too much of my time. _____ 

19. If I start to feel fat, I try to think about something else. _____ 

20. Worrying about my weight does not get in my way. _____ 

21. Before I can make any serious plans, I have to feel better about my body. 

_____ 

22. I will have better control over my life if I can control my negative thoughts 

about my body. _____ 

23. I avoid putting myself in situations where I might feel bad about my body. 

_____ 

24. To control my life, I need to control my weight. _____ 

25. My worries and fears about my weight are true. _____ 

26. Feeling fat causes problems in my life. _____ 

27. I do things to control my weight so I can stop worrying about the way my 

body looks. _____ 

28. When I start thinking about the size and shape of my body, it’s hard to do 

anything else. _____ 

29. My relationships would be better if my body weight and/or shape did not 

bother me. _____ 
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The Effect of Jazz Music on Undergraduate  

Students' Creativity 
 

Katerina Kolar1 and Bennett Snyder2 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Previous studies suggest that music can increase individuals’ creativity. The purpose of this study was to extend 

previous research and evaluate whether jazz music has a positive effect on undergraduate students’ creativity. 

Undergraduate students from the University of Minnesota completed the Guilford Alternative Uses Task in two 

separate groups. In the experimental group students listened to jazz music prior to completing the task. In the 

control group the students sat in silence before completing the task. The results of this experiment did not support 

our hypothesis that listening to jazz music would increase undergraduate students’ creativity. No significant 

difference was found between the experimental and the control group. However, additional research is needed to 

more conclusively determine if jazz music has an effect on undergraduate students’ creativity. 
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Creativity, the ability to produce work that is both 

novel and useful (Sternberg & Lubart, 1999), is a quintessential 

characteristic of human behavior (Limb & Braun, 2008).  

Collins and Amabile (1999) measured student creativity in the 

classroom and found creative students have a high level of 

interest and curiosity. In addition, the researchers found 

creative students have an increased ability to focus, take risks 

and engage in challenging tasks. Given those benefits, along 

with the ability to solve complex individual, social, and global 

problems (Beghetto, 2005), it is important that efforts are made 

to promote student creativity. The problem, however, is that 

although IQ scores have increased in the U.S. educational 

system since 1990, there has been a significant decrease in 

critical thinking scores, which may have resulted from the 

emphasis that has been placed on test scores over developing 

creativity (Kim, 2011). Due to the high-stakes testing 

environment, students have become less imaginative, less 

unconventional,  and less  capable  of capturing  the  essence of  
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problems (Kim, 2011). The use of music is one possible way to 

address this decrease in creativity among students.  

 Past studies have demonstrated that listening to music 

can decrease anxiety and stress, factors that can adversely 

affect creativity (Smith & Carlsson, 1985). Lesiuk (2000) 

conducted an experiment that measured the effect of listening to 

music on anxiety levels while students performed a computer 

programming task. Lesiuk’s study involved students who were 

assigned to a group with either no music, music prior to, or 

music prior to and during a task that required them to locate 

syntax and logic errors. Results indicated that students 

experienced a significant decrease in anxiety levels when 

listening to music during a computer programming task. 

Lesiuk’s study suggests that listening to music can be used to 

reduce anxiety.  

 Additional studies have also examined the relationship 

between listening to music and decreased anxiety levels. Rafer, 

Austin, Frev, Mulvey, Vaidia, and Prozesky (2015) studied the 

effects of jazz music on postoperative anxiety in patients who 

had undergone a hysterectomy. The researchers measured the 

patients’ blood pressure, heart rate, and anxiety while the 

patients were in the post-anesthesia care unit listening to jazz 

music. The heart rates of the patients who listened to jazz 

music were significantly lower than that of the controls, who 

listened to no music. The results indicate that the patients 

positively responded to jazz music because it promoted 

relaxation (Rafer, Austin, Frev, Mulvey, Vaidia, and Prozesky 

2015). Building upon Smith and Carlsson’s research, this study  
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suggests that listening to jazz music specifically decreases 

anxiety, which could, in turn, increase creativity.  

 The direct relationship between jazz music and 

creativity is supported by Geethanjali, Adalarasu, and 

Rajsekaran (2012), who found that listening to jazz music 

enhances creative thoughts. In this investigation, researchers 

measured the alpha, beta and theta brain rhythms using 

Electroencephalography while participants listened to Carnatic 

music from the southern part of India, hard rock music and 

jazz music while completing a mental task. Enhanced alpha 

waves, in particular, have been shown to be associated with the 

presence of creative thinking (Lustenberger, Boyle, Foulser, 

Mellin, and Fröhlich, 2015). In addition, alpha waves are 

associated with deep relaxation and are considered by some to 

be the gateway to creativity (Yehuda, 2011).Geethanjali et al. 

found that alpha and theta waves significantly increased when 

the participant listened to jazz music and Carnatic music. Hard 

rock had no significant effect on the participants.   

 Other studies observed an increase in alpha wave 

amplitude when participants listened to their preferred genre of 

music. Hurless, Mekic, Pena, Humphries, Gentry and Nichols 

(2013) examined the effects of rock and jazz and three tempos 

(slow, medium/normal and quickened) on brain activation 

patterns in non-musicians using EEG recordings. Results of the 

study showed an increase in alpha wave amplitude when 

participants listened to their preferred genre. However, alpha 

waves were not significantly affected by tempo. This 

investigation indicates that preference for genre, rather than 

tempo or a specific genre produces greater alpha wave 

amplitude. Further research may determine if listening to 

preferred music has the potential to increase students’ 

creativity.  

 Our study explored if there was an increase in 

students’ creativity after listening to jazz music. We decided to 

use jazz music in the present study because the effect of jazz 

music has been studied before in a college population. In 

addition, it is a popular music genre among our study’s target 

population of students. The University of Massachusetts 

Dartmouth implemented a Jazz for Success program after 

research by Stratton and Zalanowski (2003) studied the daily 

listening habits of students at Penn State University. They 

found that although college students most likely listen to rock, 

they prefer to listen to jazz music while studying, relaxing and 

doing chores (Barber & Barber, 2005). There has never been a 

study that has attempted to directly assess creativity using jazz 

music. In the present study we will measure students’ creativity 

by administering the Guilford Alternative Uses Task. Based on 

previous research, we hypothesize that undergraduate students 

who listen to jazz music will be more creative when performing 

the Guilford Alternative Uses Task compared to students who 

sit in silence.  

 

 

 

METHOD 

 

Participants  

 A convenience sample of 21 undergraduate students 

enrolled in the University of Minnesota Introduction to 

Research Methods course was obtained. The ages of the 

participants ranged from 19 to 25 years (M = 20.81, SD = 

1.47). Of the 21 participants, nine identified as male and 12 as 

female. Nineteen of the participants identified as White, one as 

Asian, and one as African American. No compensation for 

participation was offered to the participants.  

 

Materials  

 Participants in the experimental group listened to jazz 

music while participants assigned to the control group sat in 

silence. The experimental group listened to one minute of a 

jazz song titled Little Sunflower by Carlos Garnett starting from 

the beginning of the track. Participants were given a survey in 

which they could report their demographic information. 

Participants in the control group were given the same survey. 

The Guilford’s Alternative Uses Task was used to measure 

creativity in both groups. This test measured divergent thinking 

across the four sub-categories of fluency, originality, 

flexibility, and elaboration by having participants list as many 

possible uses for a common household item as they could think 

of, in this case, a paperclip (Akbari, Hickendordd, & Hommel, 

2013). Fluency was measured by adding up the participants’ 

total responses. Originality was measured by comparing each 

response to the total responses to measure how uncommon they 

were. Flexibility measured the different categories used. 

Elaboration was measured by the amount of detail in the 

participants’ answer (Akbari et al., 2013). Creative thought 

was measured by combining the scores for fluency, originality, 

flexibility, and elaboration. The higher the student scored 

across each of these four sub-categories, the more creative they 

were.  

 

Procedure 

 Upon arrival to the Introduction to Research Methods 

lab, students were randomly assigned to either the control 

group or the experimental group. The participants in the 

experimental group were read a consent form by the 

researcher. Following the reading of the consent form, the 

participants were given a survey and verbal instructions before 

the researchers conducted the Guilford Alternative Uses Task. 

After the instructions were read, the students in the 

experimental group were asked to listen to the music sample 

before the students were given two minutes to complete the 

Guilford Alternative Uses Task. The researcher then collected 

the students’ papers. Participants in the control group were 

read an identical consent form and were given an identical 

survey, however, they were given slightly different 

instructions.  After the control group read the consent form and  
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instructions, they sat in silence for one minute before being 

given the Guilford Alternative Uses Task. After two minutes, 

the researchers collected the students’ papers. The researchers 

then debriefed the participants in both groups by reading them 

a written statement describing the purpose of the study. In 

addition, the researchers answered any questions that the 

participants asked. The researchers then told the participants 

they were free to leave.  

 

RESULTS 

 

The dependent variable, the total number of points 

scored on the Guilford Alternative Uses Task, was measured in 

two different conditions: exposure to jazz music and silence. 

The Guilford Alternative Uses Task was scored by combining 

the total number of points each participant received for the 

fluency, originality, flexibility, and elaboration subsections. A 

one-tailed independent samples t-test was performed to 

determine whether the score for the experimental group was 

significantly greater than that for the control group.  Analyses 

showed that those instructed to listen to jazz music (M = 

13.40, SD = 7.62) did not score significantly higher than those 

instructed to sit in silence (M = 16.09, SD = 6.77) on the 

Guilford Alternative Uses Task, t(19) = 0.86, p = 0.90.  

 

DISCUSSION 

 

The results of this experiment did not support our 

hypothesis that listening to jazz music would increase 

undergraduate students’ creativity. No significant difference 

was found between the experimental and the control group, 

suggesting that listening to jazz music did not facilitate 

creativity. These results are inconsistent with the findings of 

past research, such as the study by Geethanjali et al. (2012), 

which found that listening to jazz music enhances alpha waves 

and creative thought. The current study failed to extend those 

findings to our experimental question.  

 The inconsistency in results between the current study 

and previous studies may be due to methodological problems 

within the study. In the study by Geethanjali, Adalarasu, and 

Rajsekaran (2012), participants listened to jazz music for a total 

of two minutes while completing a mental task. The 

participants’ alpha waves, which are directly related to 

creativity, increased significantly when the participants listened 

to jazz music. In the present study, participants listened to jazz 

music for one minute before completing a creativity task. The 

students in our study may have listened to jazz music for too 

short a time to have a significant effect on their alpha waves, 

which may explain their non-significant scores on the Guilford 

Alternative Uses Task. Furthermore, the current study and the 

study conducted by Geethanjali et al. measured different 

dependent variables, which may also explain the inconsistent 

results. Geethanjali et al. measured brain waves that are 

believed to be associated with creativity. Our experiment 

measured creative behavior.  

 In addition, in the experiments conducted by 

Geethanjali et al. (2012), Lesiuk (2000), and Rafer et al. 

(2015) participants listened to music during the task that was 

being conducted. In contrast, in the present study, the 

participants listened to music prior to performing the Guilford 

Alternative Uses Task. There was also a 30-second gap 

between the end of the song and the students beginning the 

Guilford Alternative Uses Task due to instructions being read. 

Thus, the present study may have had different results from 

previous research because the music was played prior to, rather 

than during, the task. 

 Further, one individual in the experimental group did 

not know the meaning of the word “alternative” in the 

instructions given to the participants which stated, “Please wait 

until the verbal instructions are given to complete this task. The 

task is to list as many alternative uses for a paperclip as you 

can think of in two minutes. You may begin now.” This 

individual waited until the one-minute mark to ask the 

researchers to define alternative. When the individual asked 

this question the other participants in the room may have been 

distracted. Additionally, the other participants may have been 

distracted listening to the researchers’ response to the question. 

This event was a methodological concern because this 

particular group had five individuals in it, which made up close 

to half of the experimental group’s size. This may have 

affected the results of the study. In future research, it may be 

beneficial to place participants into separate rooms to limit 

distractions.  

 Additionally, the present study had a small sample size 

(N = 21), which was due to limited access to participants due 

to convenience sampling as well as a short amount of time to 

gather data. A larger sample would provide this study with 

more statistical power to detect small effects and would be 

beneficial for future research.  

 Future studies examining this topic would need to 

increase the amount of time that students are exposed to jazz 

music. Past research (Geethanjali et al.,  2012) had participants 

listen to jazz music for two minutes which would be 

recommended in the future due to the fact that one minute did 

not provide significant results. In addition, it would be 

beneficial for future studies to have participants listen to jazz 

music while conducting the Guilford Alternative Uses Task 

rather than listening before the task. It also would be beneficial 

for future researchers to measure at what point alpha waves 

decline to a normal level in the brain after listening to jazz 

music.  This can be done using electroencephalography and 

could test if listening to jazz music prior to conducting a task 

would be expected to yield results, if any exist.    

 This study demonstrates a non-significant relationship 

between listening to jazz music and creativity. Although 

additional research is needed to more conclusively determine if 

jazz music has an effect on undergraduate students’ creativity, 

it is possible that the non-significant results of this study 

accurately reflect that jazz music does not increase 

undergraduate  students’ creativity.   If  this  is  so, researchers  



 

 

EFFECT OF JAZZ MUSIC ON CREATIVITY                                                                                                                                     Kolar and Snyder                                                                                                                                                     

 

 

 

 

VOLUME 13 – SPRING 2016 - www.psych.umn.edu/sentience 

© 2016 Regents of the University of Minnesota                                                                                                                                                             21 

must investigate other means of increasing students’ creativity. 

Creativity in students has decreased since 1990, resulting in 

students who are less imaginative, less unconventional, and less 

capable of capturing the essence of problems (Kim, 2011). It is 

vital that we find ways to increase students’ creativity. 
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The Effect of Working in the Presence of Others on 

Performance in a Puzzle-Solving Task 
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Past research suggests that increasing group size can have a positive relationship on task performance. The 

purpose of this study was to compare task performance between subjects working alone on a puzzle task to those 

working in the presence of another subject. Participants were randomly assigned to two experimental groups 

(working in solitude versus working in the same room as another participant) and were asked to solve a 35-piece 

online puzzle.  We found that there was no significant difference between participants who worked alone and 

participants who worked near another person. These results may have a number of real-life applications, such as 

understanding ways to optimize exam performance by administering more classes and exams on-site as compared 

to online if students are seen to perform better in the presence of others. 
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The effect of group size on task performance is a 

widely studied area of psychology, with the majority of 

research suggesting an increase in task performance and 

efficiency for subjects in the presence of other people (Hiltz, 

Coppola, Rotter, Turoff, & Benbunan-Fich, 2000; Hollister & 

Berenson, 2009).  Understanding the relationship between task 

performance and working alone as opposed to working in the 

presence of others can be valuable in understanding the 

effectiveness of the modern day online exams administered off-

site through the web. Analysis of this association could help 

researchers understand if students perform better on exams 

administered in class with other students or administered online 

by themselves.    
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One of the earlier attempts to understand how working 

on a common goal individually or alongside others affects task 

performance was done through disjunctive tasks that do not 

involve group collaboration and conjunctive tasks that require 

group collaboration. A song sung together by members of a 

musical band is an example of a conjunctive task, as weak 

performance by one member would bring the whole group 

down. On the other hand, a group quiz for a class is an 

example of a disjunctive task as greater knowledge or subject 

expertise would bring the whole group up. Disjunctive task 

performance depends on the strongest group member, while 

conjunctive task performance depends on the weakest member. 

One such study was a longitudinal study done by Smith (1989) 

over the course of 10 years, which suggested that groups 

performed better than individuals on conjunctive tasks. On the 

other hand, there was no difference between group and 

individual performance on disjunctive tasks. Even though this 

study did not ideally compare the conditions of working alone 

versus alongside others, it did act as a starting point for 

valuable research in the area. 

In addition to these findings, efforts have been made 

by researchers to analyze performance on tasks in the presence 

or absence of an additional person. Davis, Carey, Foxman and 

Tarr (1968) examined the effect of experimenter presence on 

the performance of the subjects on three circle tasks, where the 

subjects had to move a stack of differently sized discs from one 

area to another target area in such a way that the number of 

moves are minimized and a larger disc is never on top of a 

smaller disc. The researchers found that the number of moves 
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taken by the subjects to move the discs from the starting area to 

the target area in the correct manner was reduced in the 

experimenter’s presence, indicating that performance on the 

task improved in the presence of an experimenter. 

Studies have been conducted to compare learning 

behavior or course performance when students are working 

individually on a task to course performance in the presence of 

their peers. One such study was conducted by Hiltz et al. 

(2000) in which student performance on a course exam for a 

computer course was compared between students who took the 

course and the exam in class individually but in the presence of 

their peers and those who took both the course and exam online 

alone. They found that students who took the exam in class 

among other students performed considerably better than 

students who took the online test. Thus, gaining insight into 

how working alone versus in the presence of other people 

impacts test performance can help determine how useful online 

classes or exams would be. If working in the presence of peers 

in an on-site course stimulates better performance, it might not 

be best to administer online classes where the student is alone 

when the learning happens. 

Kuhn and Solomon (2014) aimed to find if 

performance of athletes on a computerized neurocognitive 

baseline test was dependent on the presence of a familiar sports 

medical professional. The researchers found that athletes 

showed better visual motor processing speed and faster reaction 

time composite scores on the computerized neurocognitive test 

in the presence of the fellow sports professional than when they 

completed the test at home. This also points to the idea that 

working or testing alongside peers improves task performance 

as opposed to when the task is done alone. 

To further compare the exam performance of students 

on online exams administered in class versus offsite, Hollister 

and Berenson (2009) conducted a research study wherein 

students were randomly assigned to either take the online exam 

in class with the other students or take it offsite on a computer. 

The GPA of the students was controlled for in the experiment 

so that there were no differences in central tendency of 

performance measures. The results did not indicate significant 

differences on exam performances between the two groups. 

However, the group taking the exam offsite showed greater 

variation in examination results. Thus, even though significant 

difference was not found between the groups, this research 

points to an opportunity to investigate whether individuals 

working independently differ on task performance when 

compared to individuals working in the presence of others. 

This could help us understand if administering exams on-site is 

better for students’ performance on exams than giving them the 

exam individually off-site. 

Based on the findings that task performance differs 

depending on the presence or absence of another individual 

(Hiltz et al., 2000; Hollister & Berenson, 2009), we 

hypothesized that the time taken to complete the puzzle will be 

significantly different for subjects working on the puzzle in 

solitude compared to those solving the puzzles alongside 

another participant.  

METHOD 
 

Participants 

Twenty University of Minnesota undergraduate 

students, ranging in age from 18 to 23 years (M = 21, SD = 

1.72) participated in the study. The participants were selected 

using convenience sampling of college students enrolled in the 

Psychological Research Methods course. Half of the 

participants identified themselves as female and the other half 

as male. In terms of race, 65% of the participants described 

themselves as White and 35% as Asian/Pacific Islander. The 

participants did not receive any compensation. 
 

Materials  

The relationship between task performance and the 

presence or absence of another individual while completing the 

task were measured by having participants solve a 35-piece 

online puzzle titled “Countryside Stone cottage, Spain” from 

the website jigsawplanet.com. The type and difficulty of the 

specific puzzle was chosen with the intention of avoiding 

ceiling or floor effects. The participants were assigned to work 

alone or alongside another participant and they were not made 

aware of a time constraint. In the condition where subjects 

worked near each other, participants sat facing away from each 

other in order to prevent cheating. Participants were told to 

give their best performance with the intent to elicit a 

competitive drive as both performed the task. 

After the completion of the puzzle, the participants 

were debriefed and asked if they had any questions or concerns 

about the experiment. Participant performance was determined 

by using the completion time that was calculated on the puzzle 

website. The less time it took for a subject to finish the puzzle, 

the better their performance was. 
 

Procedure 

Before starting the experiment, participants were given 

the informed consent and demographic forms to fill out. In the 

first condition, a participant worked on the puzzle alone on the 

computer. The second condition involved two participants 

working on the same puzzle in the same testing room but on 

two different computers, individually. They were asked to start 

solving the puzzle with no additional information provided to 

avoid revealing the purpose of the experiment.  Both the 

participants started the puzzle at the same time, and were 

allowed to leave the room when finished, regardless of the 

other participant’s progress. After completing the puzzle, the 

participants were given a debriefing statement describing the 

nature of the experiment and given the chance to ask the 

experimenters any questions that they had. The time the 

participants took to complete the puzzle was recorded by the 

puzzle website and entered into a spreadsheet after the 

participants left the testing room.  

 

RESULTS 
 

The dependent variable (time taken to complete the 

puzzle) was analyzed for subjects working alone in a room on 

the  puzzle  and subjects  working  in  the presence  of  another  
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participant. A two-tailed independent samples t-test was 

performed on the dependent variable for both conditions to test 

whether the time taken to complete the puzzle by subjects 

working alone in the room was significantly different than the 

time taken by subjects working in the presence of another 

participant. 

 Analyses showed that participants who worked alone 

(M = 251.30, SD = 89.12) and participants who completed 

the puzzle in the presence of another participant (M = 301.50, 

SD = 99.05) did not differ significantly on time taken to 

complete the puzzle, t(18) = -1.19, p = 0.249.  

 

DISCUSSION 

 

The results of this experiment did not support our 

hypothesis that participants would differ in the time taken to 

complete the puzzle when they worked in solitude versus when 

they worked alongside another participant. These results are 

inconsistent with past studies (Hiltz et al., 2000; Kuhn & 

Solomon 2014) which indicated better task performance for 

individuals who were working on the task or exam alone in the 

presence of their peers.  

Even though we did not observe a significant 

difference in task performance, there have been other studies 

such as the one conducted by Davis et al. (1969), where a 

statistically significant increase in performance was observed in 

the presence of an authority figure such as the experimenter. 

Moreover, in the studies conducted by Hiltz et al. (2000) and 

Hollister et al. (2009), the in-class condition where the test 

takers gave their examinations in the presence of fellow 

classmates always involved a proctor. Thus, presence or 

absence of a proctor could serve as an alternate explanation for 

the results. Based on the studies by Davis et al. (1969), Hiltz et 

al. (2000) and Hollister et al., (2009), working alongside 

others does seem to have an impact on task performance. 

However, who that other person present is may affect the 

extent to which task performance is altered.  

The inconsistency between the current findings and 

past findings may be a consequence of several operational 

problems associated with our study. The difference in 

performance of participants could be a result of the lesser 

authority of the subjects participating in our study as compared 

to the authority of an instructor in previous studies, suggesting 

that subjects might have felt a pressure to perform well in the 

presence of a higher authority in past experiments. Also, the 

lack of significant results might stem from the fact that subjects 

might have been exposed to puzzles as children and thus be 

very familiar with them, leading to everyone performing well 

due to a ceiling effect. On the other hand, the study by Davis et 

al. (1969) used a three circle task in which the subjects had to 

move a stack of discs from one area to another target area in 

such a way that the number of moves was minimized and a 

larger disc was never above a smaller disc. The researchers 

found that the number of  moves taken by  the subjects to move  

 

 

the discs from the starting area to the target area in the correct 

manner was reduced in the experimenter’s presence, indicating 

that performance on the tasks improved in the presence of an 

experimenter. This task avoided ceiling and floor effects, as the 

problem was easy to comprehend but at the same time 

demanded critical thinking and sufficient use of cognitive 

resources on the part of the participant. This task would have 

been a better choice since it is more novel and simplistic than a 

puzzle task yet challenging enough to prevent ceiling effects.  

Moreover, the subjects participating in the study might 

not be representative of the general population as they were 

students enrolled in the same research methods class and thus, 

they were fairly comfortable with working with each other. 

Because of this, the study may not have been successful in 

simulating real-life situations where task performance could be 

influenced by our ability to work well among people we might 

not know, such as work performance on a new job. The 

participants were asked to leave as soon as they were done even 

in the two-person condition, which would have reduced the 

two-person condition to a one-person condition and skewed the 

results. Also, the clock on the website could have produced 

reactivity in the subjects since the subjects may have guessed 

that their performance was judged on the basis of the time they 

took to complete the puzzle. As a result of this, we would have 

seen their maximal performance instead of their typical 

performance.  

It would be possible to make modifications to the 

current experimental design in order to address these 

limitations. For example, more cognitively demanding tasks 

such as abstract problems or word problems could be used 

instead of puzzles to control for ceiling effects. Also, ensuring 

that the participants do not know each other before the 

experiment would make sure that task performance reflects that 

of a real-life situation. Moreover, introducing a task such as a 

personality test or a critical thinking task before the actual 

puzzle might help to divert the attention of the subjects from 

assessing the true purpose of the study. For future studies, 

participants should be informed that their task will be timed, as 

well as directed to stay as long as the other subject is working 

on the task in the two-person condition. Future studies 

examining the relationship between the presence of another 

subject and performance on tasks can focus on trying to 

determine if there is a relationship between these variables 

while taking all these considerations into consideration.  

 Research in this area has important practical 

implications in the real world. Failure to observe significant 

differences between individuals working alone versus in the 

presence of others could indicate that in-class exams taken in 

the presence of peers and alone online yield similar exam 

performances. Conclusive evidence in this domain would help 

with understanding ways to optimize exam performance by 

administering more classes and exams on-site as compared to 

online if students are seen to perform better in the presence of 

others. 
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