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The Effects of Sexualized Facebook Profile Pictures 

on Ratings of Physical Attractiveness and Task 

Competence 
 

Abigail Barthel1 and Courtney Aydt2 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

The transmission of sexualized messages through various forms of social media, such as Facebook, can affect the 

way people perceive themselves and others in both positive and negative ways. The purpose of this study was to 

examine if sexualized Facebook profile pictures, the sex of the profile owner, and the sex of the raters affected 

ratings of attractiveness and competence. We used a sample of 32 undergraduate students, 16 males and 16 

females, divided equally into four groups, who viewed either sexualized or non-sexualized male and female 

photos. Results showed that sexualized photos and female photos were perceived as more attractive and that there 

were significant interactions between the sex of the subject and sex of the photo, as well as the type of photo and 

the sex of the photo on competence scores. Thus, the results of this study could have implications on the way 

photos on social media websites are viewed. 

 

Pages: 1-8 

 

 

 
Social media has a profound influence on adolescents 

and young adults in terms of how they perceive themselves and 

how others perceive them. Posting pictures, sharing 

information about oneself, viewing information about others, 

and communicating online with social media sites such as 

Facebook, Twitter, and Instagram have changed the 

environment in which today’s youth grow up. Moreover, the 

media has the ability to shape how individuals perceive 

themselves through the use of advertisements, television, and 

music. Although some of these influences are positive, many of 

the messages are highly sexualized in nature. These sexualized 

messages and sexual objectification are transmitted primarily to 

females and, less frequently, to males through these various 

media circuits. These messages usually focus on promiscuous 

behavior, sexualized body imagery and fashion standards, and 

body uncertainty or preoccupation (Calgero, 2012).   

The Objectification Theory is often cited in studies 

regarding  gender  and  media  influences.   According  to  this  
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theory, objectification takes place when a person internalizes a 

thought or opinion about his or her body. This internalization 

can evoke negative body consciousness and preoccupation 

(Fredrickson & Roberts, 1997). Through this objectification, 

the person becomes dehumanized and more of an “object” of 

interest or fascination, rather than a person with thoughts and 

feelings. Calgero (2012) explains the Objectification Theory in 

terms of sexualization and self-objectification, stating that if 

women view themselves as objects of evaluation and if the 

public views them this way too, there is a sense of 

changeability and “malleability” that tends to make women feel 

more like objects and less like human beings. In other words, 

women with this view begin to ruminate over how they can 

change themselves for someone else instead of accepting 

themselves. In this way, self-objectification and internalization 

can fundamentally alter the way females and males view 

themselves, their bodies, and, less frequently, their mental 

health. Thus, objectification and sexualization are considerable 

negative effects of sexualized, provocative, or demeaning 

media exposure or participation.  

 Aside from the personal and mental repercussions 

associated with controversial media messages and exposure, 

multiple studies have concluded that sexualized portrayals of 

males and females have significant effects on how others 

perceive the people who participate in this behavior (Glick, 

Larsen, Johnson, & Branstiter, 2005; Nezlak, Krohn, Wilson, 
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& Maruskin, 2015; Daniels & Zurbriggen, 2016). Glick et al. 

(2005) reported that male and female raters reacted more 

negatively towards sexy businesswomen and rated them as less 

competent if they worked in a high-status profession; however, 

these results were not found in the low-status job condition. 

This research supports the idea that sexualized females are 

negatively perceived in society and in the professional world. A 

recent study by Daniels and Zurbriggen (2016) showed a 

relationship between sexualized Facebook profiles of females 

and poor ratings of social, physical, and task attraction and 

competence, thus demonstrating that excessive displays of 

sexuality reflect negatively upon people who portray 

themselves in this manner. Nezlak et al. (2015) used male and 

female athletes in sexualized and non-sexualized advertisements 

to show that only ratings of competence by males were affected 

by the sexualization of male and female athletes, whereas 

ratings by females did not show this trend. Female sexualized 

advertisements produced the most negative competence ratings 

and thus provided information about how the sex of the raters 

and the people in the photos affect ratings in general. However, 

Nezlak et al. (2015) used celebrity athletes in these 

advertisements, so raters may have had some prior awareness 

of the athletes’ characters and personalities. It is unclear if the 

same results would be obtained with photographs of unknown 

individuals. Therefore, recent research on how sexualized 

material can influence societal perceptions and ratings raises 

further questions about sexualization in social media.  

The present study will address one of the major 

shortcomings that Daniels and Zurbriggen (2016) mentioned in 

their discussion, namely the fact that male participants were not 

used for their experiment and that the Facebook photos were 

only of females. Thus, our study will examine how sexualized 

versus non-sexualized Facebook profile pictures affect 

attractiveness and competence ratings, whether the sex of the 

person in the picture affects these ratings, and whether the sex 

of the raters affects the scores. For the purpose of this 

research, “sexualized” pictures were defined as someone 

exposing a lot of skin, someone posing provocatively, or 

someone posing in a sexually suggestive manner. A “non-

sexualized” picture was defined as an image that shows the 

subject fully clothed while posing in a professional or casual 

manner that is not likely to be offensive or sexual.  

Overall, the present study will use male or female 

Facebook subjects in either sexualized or non-sexualized profile 

pictures to draw conclusions about how sex and sexualization 

on Facebook affect ratings of competence and attractiveness. 

Specifically, the current study will test five hypotheses, which 

are described individually below. 

 

Hypothesis 1 

Sexualized female photos will be rated as less 

attractive and less competent than non-sexualized female photos 

regardless of the sex of the rater. Therefore, non-sexualized 

female photos will be rated as more attractive and more 

competent regardless of the sex of the rater.  

 

Hypothesis 2 

Sexualized male photos will be rated as less attractive 

when compared to non-sexualized male photos.  

 

Hypothesis 3 

Female competence scores will be lower than male 

competence scores (Swim, J. K., Borgida, E., Maruyama, G., 

& Myers, D. G., 1989).  

 

Hypothesis 4 

We expect male competence scores to stay constant 

despite variations in sexualization.  

 

Hypothesis 5 

We predict that female subjects will be affected more 

by sexualized images than male subjects, considering they are 

more often associated with and exposed to body objectification 

(Calgero, 2012). That is, we hypothesize that female raters will 

be more generous in ratings by giving high attractiveness and 

competence scores to sexualized photos to combat the stigma of 

objectification.  
 

METHOD 

 

Participants 

Sixteen male and 16 female participants (estimated 18-

22 years old) were conveniently sampled from a Psychology 

Research Methods class at the University of Minnesota during 

the Spring 2016 semester, with the restriction that equal 

numbers of males and females were selected. Participants were 

not compensated for their time, nor were there any explicit 

benefits.  

 

Materials 

 To manipulate the independent variables, four 

different stock photos (two male and two female) were used to 

create four fake Facebook profile pages. One webpage was 

used per condition so that there was one sexualized female 

profile (SF), one non-sexualized female (NF) profile, one 

sexualized male profile (SM), and one non-sexualized male 

profile (NM). Thus, each of the conditions manipulated the 

nature of the profile photo and the sex of the profile’s 

“owner.” The two female profiles were given the name “Jen 

Smith” and the two male profiles were given the name “Sam 

Johnson” (Appendix A). To measure the dependent variable we 

used the Interpersonal Attraction Scale (see Appendix B) 

developed by McCrosky and McCain (1974), which measures 

participant ratings of attractiveness, social attraction (excluded 

for the purposes of this study), and task competence. The scale 

uses a 7-point Likert scale ranging from 1 (strongly disagree) 

to 7 (strongly agree). Raters were asked to make ratings on this 

scale for 10 items, five of which measured attractiveness and 

five which measured task competence of the person in the 

photo. A total score was calculated for each subsection by 

summing   the  responses  across  items,   with   the  negatively  
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TABLE 1. ANOVA Dependent Variable: Attractiveness  
 

Source F(df,df)=X.XX p-values (* indicates 

significance at the 

0.05 level) 
   

Sex of the subject F(1,6)=0.387 p=0.540 

Type of photo (sexual v. 

nonsexual) 

F(1,24)=14.20 p=0.001* 

Sex of the person in the photo F(1,24)=12.08 p=0.002* 

Sex of the subject X 

type of photo 

F(1,24)=2.48 p=0.129 

Sex of the subject X 

sex of the person in the photo 

F(1,24)=0.301 p=0.588 

Sex of the photo X 

type of photo 

F(1,24)=0.590 p=0.450 

Sex of the subject X 

type of photo X 

sex of the person in the photo 

F(1,24)=0.066 p=0.800 

 

 

worded sentences being reverse scored. Four laptop computers 

were used to show the fake Facebook profiles to the subjects. 

 

Procedure 

 Our design designated each researcher to be in charge 

of running a single condition for the entirety of the experiment. 

For example, the same researcher always presented the 

sexualized female profile. Participants also completed the study 

on the same day and in the same location. After the consent 

form was read to the subjects and they agreed to participate, 

researchers read them the instructions for the experiment 

(Appendix C). Subjects were asked to view one Facebook 

profile with either a sexualized or non-sexualized photo that 

showed either a male or a female. After viewing the profile, 

researchers gave the participant the rating scale and he or she 

proceeded to rate the attractiveness of the person and his or her 

overall competence using the Interpersonal Attraction Scale 

(Appendix B). Total attractiveness and competence scores were 

computed for each subject within each condition. After the 

participant finished making his or her ratings, the researcher 

debriefed participants, detailing the purpose of the study and 

explaining which condition the participant was in.  

 

RESULTS 

 

Total attractiveness and competence scores were 

computed from the Interpersonal Attraction Scale filled out by 

each participant in each experimental condition. These scores 

were not combined because they reflected different constructs, 

as discussed by McCrosky and McCain (1974). To obtain the 

attractiveness and competence scores, certain items of the scale 

needed to be reverse-coded so that scoring a 1 would be 

changed to a 7 and vice versa. The items that were reverse-

scored were the sentences that were negatively worded, which 

were sentences 1, 2, 4, 6, and 10 (Appendix B; McCrosky & 

McCain, 1974). In this way there would be five normally 

scored items and five reverse-scored items for every 

questionnaire that was filled out by participants. After reverse 

scoring, scores were computed by totaling sentences 2, 3, 5, 6, 

and 7 for attractiveness and sentences 1, 4, 8, 9, and 10 for 

competence.  

TABLE 2. ANOVA Dependent Variable: Competence 
 

Source F(df,df)=X.XX p-values (* indicates 

significance at the 

0.05 level) 
   

Sex of the subject F(1,6)=0.073 p=0.790 

Type of photo (sexual v. 

nonsexual) 

F(1,24)=2.92 p=0.100 

Sex of the person in the photo F(1,24)=2.92 p=0.100 

Sex of the subject X 

type of photo 

F(1,24)=0.032 p=0.859 

Sex of the subject X 

sex of the person in the photo 

F(1,24)=3.92 p=0.059 

Sex of the photo X 

type of photo 

F(1,24)=9.36 p=0.005* 

Sex of the subject X 

type of photo X 

sex of the person in the photo 

F(1,24)=0.008 p=0.929 

 

 

In our study, we tested whether the type of Facebook 

profile photo, the sex of the person in the profile photo, and the 

sex of the rater had an effect on attractiveness and competence 

ratings in each condition. Results will be broken down by each 

of the five hypotheses and for convenience, “N” refers to non-

sexualized photos, “S” refers to sexualized photos; “F” refers 

to female Facebook photos, and “M” refers to male Facebook 

photos; “f” refers to female subjects, and “m” refers to male 

subjects. 

 

Hypothesis 1 

 To test if SF photos were significantly less competent 

and attractive than NF photos, we performed a one-tailed 

independent-groups t-test to compare the means for both 

attractiveness and competence. Although we cannot conclude 

that SF photos (M=30.5) were significantly less attractive than 

NF photos (M=25.375), the difference between the means was 

statistically significant by way of a two-tailed test, t(14)=3.07, 

p=0.004; but, again, the means differed in the opposite 

direction from what we predicted. On the other hand, SF 

photos (M=18.5) were rated as being significantly less 

competent than NF photos (M=25.125), t(14)=-3.14, 

p=0.004, which was consistent with our prediction. 

 

Hypothesis 2 

 We performed another one-tailed independent-groups 

t-test to determine whether SM photos were significantly less 

attractive than NM photos. Results were inconsistent with the 

prediction, given that SM photos had a mean score of 25.875 

while NM photos had a mean of 18.125. Thus, SM photos 

were not significantly less attractive than NM photos, although 

a two-tailed test detected a significant difference between the 

means, t(14)=2.64, p=0.011. 

 

Hypothesis 3 

 To test our prediction that female competence scores 

would be lower than male competence scores, we analyzed the 

effects of sex of the photo on ratings of competence. Results 

from our three-way ANOVA for attractiveness revealed that 

females (M=21.8125) did not receive lower ratings of 

competence   than   males   (M=19.4375)   and  there  was  no  
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TABLE 3. Attractiveness Sample Means (ANOVA) (bold means 

significant at 0.05 level; upper-case M/F indicates sex of the model 

in the photo, lower-case m/f indicates sex of the subject): 
 

Source Sample Means 
  

Type of photo (sexual v. nonsexual) Nonsexual:  M=21.75 

Sexual:  M=28.1875 

Sex of the subject Male raters:  M=24.4375 

Female raters:  M=25.5 

Sex of the person in the photo Female:  M=27.9375 

Male:  M=22 

Sex of the subject X 

type of photo 

(Nm=“nonsexual photo rated by a male 

subject”) 

Nm:  M=19.875 

Nf:  M=29 

Sm:  M=23.625 

Sf:  M=27.375 

Sex of the subject X 

sex of the person in the photo 

(Ff= “females rating female photos”) 

Fm:  M=23 

Ff:  M=28 

Mf:  M=27.875 

Mm:  M=21 

Sex of the photo X type of photo NM:  M=18.125 

NF:  M=25.375 

SM:  M=25.875 

SF:  M=30.5 

Sex of the subject X type of photo X 

sex of the person in the photo 

(NMf=“Non-sexualized Male photo, female 

subject”) 

NMm:  M=16 

NMf:  M=23.75 

SMm:  M=26 

SMf:  M=32 

NFm:  M=20.25 

NFf:  M=27 

SFm:  M=25.75 

SFf:  M=29 
 

 

significant main effect of the sex of the person in the photo on 

competence scores, F(1,24)=2.92 (Tables 2 and 4). 

 

Hypothesis 4 

 To determine if SM and NM photos were significantly 

different from each other in the competence condition, we 

performed a one-tailed independent groups t-test, which yielded 

non-significant results. SM photos (M=20.375) and NM 

photos (M=18.5) were not found to be significantly different 

from each other, t(14)=1.03, p=0.16. 

 

Hypothesis 5       

To examine whether female ratings of attractiveness 

and competence were more affected (higher scores) by 

sexualization than males, we performed a one-tailed 

independent groups t-tests for each of the two dependent 

variables. Results from both t-tests displayed insignificant 

results. Sexualized photos rated by female subjects (Sf) were 

not significantly more attractive than Sm (sexualized photos 

rated by male subjects) photos, t(14)=0.724, p=0.240. 

Additionally, Sf photos were not significantly more competent 

than Sm photos either, t(14)=0.053, p=0.479. 

 

Additional Significant Results 

 The attractiveness ANOVA boasted significant main 

effects of the type of photo and the sex of the person in the 

photo, with p-values of 0.001 and 0.002, respectively (Tables 1 

and 3). The competence ANOVA data showed a significant 

interaction between the sex of the photo and the type of photo, 

with  a  p-value  of 0.005,  as well as  a  marginally  significant  

TABLE 4. Competence Sample Means (ANOVA) (bold means 

significant at 0.05 level; upper-case M/F indicates sex of the model 

in the photo, lower-case m/f indicates sex of the subject): 
 

Source Sample Means 
  

Type of photo (sexual v. nonsexual) Nonsexual:  M=21.8125 

Sexual:  M=19.4375 

Sex of the subject Male raters:  M=20.8125 

Female raters:  M=20.4375 

Sex of the person in the photo Female:  M=21.8125 

Male:  M=19.4375 

Sex of the subject X 

type of photo 

(Nm=“nonsexual photo rated by a male 

subject”) 

Nm:  M=22.125 

Nf:  M=21.5 

Sm:  M=19.5 

Sf:  M=19.375 

Sex of the subject X 

sex of the person in the photo 

(Ff= “females rating female photos”) 

Fm:  M=20.25 

Ff:  M=20.625 

Mf:  M=23.375 

Mm:  M=18.75 

Sex of the photo X type of photo NM:  M=18.5 

NF:  M=25.125 

SM:  M=20.375 

SF:  M=18.5 

Sex of the subject X type of photo X 

sex of the person in the photo 

(NMf=“Non-sexualized Male photo, female 

subject”) 

NMm:  M=17.5 

NMf:  M=19.5 

SMm:  M=19 

SMf:  M=21.75 

NFm:  M=26.75 

NFf:  M=23.5 

SFm:  M=20 

SFf:  M=17 
 

 

interaction between the sex of the subject and the sex of the 

photo (p=0.059) (See Figures 1 and 2; Tables 2 and 4).  

 

DISCUSSION 

 

We hypothesized that all three of our independent 

variables (sex of the subject, sex of the Facebook photo, and 

the type of Facebook photo) would affect ratings of 

attractiveness and competence based on previous research.  

 

Hypothesis 1 and Interpretations 

We predicted that SF photos would be rated as less 

attractive and less competent than NF photo by both male and 

female raters, therefore predicting that NF photos would 

receive higher attractiveness and competence scores when 

compared to SF photos. The first half of the hypothesis 

(attractiveness) was not supported, but the second half was 

(competence). Inconsistent with previous data from Daniels and 

Zurbriggen (2016), female photos and sexualized photos 

received higher attractiveness scores in general. However, SF 

photos did significantly differ from NF photos in their 

competence scores, with SF photos earning lower competence 

scores than NF photos, which supported the second half of this 

hypothesis. 

One possible explanation for the attractiveness results 

could be that the photos chosen for the female groups and 

sexualized groups could have just, by chance, been perceived 

as more attractive to participants than the male or non-

sexualized photos. Given that we used four different photos of 

four different people for each level of the independent variable,  
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FIGURE 1.  Interaction effects for sex of the subject and sex of the 

person in the photo. 
 

 

it is possible that our results were reflective of the differences 

in the person and not in the sex or sexualization differences. 

Additionally, participants were only shown one photo with 

nothing to compare it to, so the data cannot conclude, with 

certainty, that the results would follow the same trend in a 

within-subjects design that tests ratings of all four photos. 

The significant difference between NF and SF 

competence scores follows the trend of previous research by 

Glick et al. (2005) that concluded that sexualization negatively 

impacted the competence ratings of “sexy businesswomen” in 

high status positions. The negative impact of female 

sexualization of photos also supports previous research by 

Nezlak et al. (2015) and Daniels and Zurbriggen (2016) that 

concluded that competence ratings are influenced by sex and 

type of photo as well. 

 

Hypothesis 2 and Interpretations 

We hypothesized that SM photos would be rated as 

less attractive when compared to NM photos. This hypothesis 

was refuted by the data because SM photos actually received 

higher attractiveness ratings than NM photos.  

Given that our data only includes the responses of 32 

subjects and that the SM and NM groups only included the 

responses of eight out of the total 32 people (N = 8 for all of 

the groups in this independent-groups design), it is possible that 

a larger sample size would produce results more in line with 

our original prediction. It would have been better had all 32 of 

the participants been exposed to all levels of the independent 

variable in order to increase sample sizes. As mentioned 

before, the SM photo model could have been perceived as 

being more attractive, just by chance, because the male model 

in the SM photo was different than the NM model. 

 

Hypothesis 3 and Interpretations  

The average ratings for female competence were 

expected  to be lower,  on average,  than the ratings  for males,  

 

 
 

 

 

FIGURE 2.  Interaction between the type of photo and the sex of the 

photo. 
 

 

given the knowledge that men tend to be rated as more 

competent than females (Swim, J. K., Borgida, E., Maruyama, 

G., & Myers, D. G., 1989). This prediction was not supported 

by the data because mean competence scores between males 

and females, although slightly in favor of females, were not 

significantly different (Table 4).  

One reason for this difference could be that all four of 

our researchers were female, which could have influenced 

participants into giving higher female competence scores than 

normal so as not to insult the people running the study. 

However, it is more likely that the lack of significance is due to 

one of the other previously mentioned flaws in our 

methodology, such as the difference between photo models or 

the lack of comparison photos. 

 

Hypothesis 4 and Interpretations 

 We predicted that male competence scores would 

remain constant despite differences in sexualization. This 

hypothesis was supported by the data, as shown by the fact that 

NM and SM competence means were not significantly different 

from each other. These data suggest that competence levels stay 

relatively constant despite the change in sexualization, in line 

with our original hypothesis.  

 These data show that the level of sexualization does 

not affect perceptions of male competence, but females do 

exhibit significant differences depending on the sexualization of 

the photo. These results also support that males tend to be less 

associated with the negative costs of body objectification, as 

mentioned by Calgero (2012). Therefore, females are said to be 

judged more on the basis of their bodies and sexualization, 

even when comparing two females to one another like Glick et 

al. (2005) and Nezlak et al. (2015) did in portions of their 

studies. However, males do not show this trend of being 

compared based on body position and objectification because 

NM and SM photos are not significantly different from each 

other.  
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It is equally possible that sexualization is simply not related to 

competence for males like it may be for females and it is also 

plausible that the two different models appeared to be 

competent by chance and not because of our experimental 

manipulations. Regardless, these data do seem to preliminarily 

follow previous research. 

 

Hypothesis 5 and Interpretations 

With regards to the sex of the raters, we predicted that 

female subjects would give higher attractiveness and 

competence scores to sexualized photos in order to counteract 

body objectification that is usually associated with females 

(Calgero, 2012). This hypothesis was not supported by the data 

considering the fact that both competence and attractiveness 

scores did not differ significantly as a function of the subject’s 

sex and sexualization of the photos (Tables 3 and 4). In fact, 

attractiveness and competence data for female raters were not 

significantly higher than male ratings, reflecting the fact that 

male and female subjects essentially rated the sexualized photos 

equally. 

  It is possible that the lack of a comparison picture 

within each group affected these results because it is difficult to 

assume that there were equal ratings when our participants only 

viewed one picture each. Using a within-groups design that 

presents participants with NM, SM, NF, and SF photos could 

show different results. Another explanation could be that the 

female subjects really did not find any discernable differences 

between the photos that would warrant any significant 

differences in attractiveness or competence scoring of 

sexualized photos.  

 

General Suggestions for Improvement 

 A general problem with the present experiments was 

that the manipulation between sexualization and non-

sexualization might not have been strong enough to show 

significant results. To address this problem, conducting a pilot 

study that asks individuals to simply rate levels of sexualization 

would give us more confidence in knowing that one level of the 

independent variable is being manipulated according to 

population standards and objective ratings of sexualization. 

Rating results from the pilot study data would allow future 

researchers to pick the photos with the highest ratings of 

sexualization and non-sexualization across male and female 

Facebook photos in order to ensure that the best models of the 

two levels of the independent variable were being used.  

 Another general problem that can be fixed in future 

research is the use of the same female and male photo models 

for the sexualized and non-sexualized Facebook profiles and the 

use of fake Facebook profiles. Given that our study used four 

different people, it is unclear whether the significant 

differences observed were due to the independent variable 

manipulations or due to the differences in the models used. It is 

equally possible that participants knew that the Facebook 

profiles and their respective owners were fake, which could 

have    produced    dishonest    or    insignificant    ratings    of  

 

attractiveness and competence. To address these problems, new 

research could receive consent to use real Facebook profiles or 

could use the same female and male photo models for both 

levels of sexualization.  

 Lastly, the general set-up of our experiment was not as 

conducive to studying how sexualization, sex of the photo, and 

sex of the subject all work together because we lacked proper 

comparisons. We used a between-groups design that asked 

participants to only rate one Facebook profile photo, which 

meant that we were not able to quantify how each participant 

differed in comparing and rating NF, NM, SM, and SF photos. 

This study may have yielded better results had we employed a 

within-subjects design that counterbalanced the order of the 

four photos so that each participant viewed all four instead of 

just one. This design would have given us more confidence in 

studying interactions because each interaction group would 

have been larger than four or eight responses out of the total 

32. Given the flaws in our experiment, the data analysis and 

interpretations of our study need to taken with caution. 

 

Future Research  

Future research should be done with male and female 

raters, perhaps across different age cohorts, to see if results are 

similar to ours or to previous studies. Given that our subjects 

were college psychology students, it is possible that the sample 

we chose is more attuned to seeing sexualized images simply 

based on generational differences. Perhaps older adults would 

show different effects because they did not grow up in an age 

so dependent on social media and technology. Moreover, new 

studies should examine if similar effects are seen across 

different types of social media or if certain types and users are 

more accepting of exposure to sexual content. In other words, 

perhaps Facebook users perceive attractiveness as being related 

to sex while Twitter or Instagram users define attractiveness in 

some other way. Research should also study how levels of 

sexualization may affect bisexual and/or homosexual 

populations to see if perceptions differ between people with 

different sexual orientations.  

Additional directions for future research include 

addressing whether there are differences in the levels of 

comfort for males rating male photos as compared to females 

rating female photos. Previous research by Dasgupta and 

Rivera (2006a; 2006b) showed that men tend to be less 

accepting of gay and lesbian lifestyles and that people tend to 

react more negatively towards gay men than towards lesbians. 

Thus, future research could explore whether these biases 

against homosexuality translate to ratings of one’s own sex in 

social media profiles. Other forms of research could examine 

whether society’s focus on sex, body objectification, and 

attractiveness (usually directed at women), as mentioned by 

Calgero (2012), is beginning show greater effects in male 

populations than before. In other words, new research could 

see if males are increasingly experiencing the effects of 

sexualization on attractiveness that are normally associated with 

females.  The data  from  the current study  shows  preliminary  
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signs that these abstract research ideas may be unique areas to 

study in larger populations and in studies that employ better 

methodology and resources. 

 

Conclusion  

It is clear that sexualization and social media are two 

intertwined topics that warrant further exploration. There were 

significant interactions between the sex of the subject and the 

sex of the photo as well as between the type and sex of the 

photo. Attractiveness, on the other hand, seems to depend on 

the type of photo and the sex of the person in the photo. Thus, 

it seems that attractiveness is a more simply defined construct, 

with no significant interactions found in our study, but that 

competence may be more complicated and dependent on 

interactions between multiple variables. 

 

APPENDIX A 
 

Sexualized Female Facebook Profile and the Other Chosen Profile Photos: 

Photo credit: https://en.wikipedia.org/wiki/American_Apparel#/media/File:American_Apparel_Set_by_ 

Fashion_Photographer_James_Santiago.jpg 

 

  
 

1) NF photo: Photo credit: https://www.pexels.com/photo/fashion-woman-foggy-river-61120/ 
 

2) SM photo: Photo credit: http://www.geoffreychapman.com/wp-content/uploads/2010/12/Nikolai- 

snap-02.jpg 
 

3) NM photo: Photo credit: http://www.deviantart.com/morelikethis/317269968 

 

 

 

 

 

 

 

 

APPENDIX B 

 
Interpersonal Attraction Scale* (modified for our use): 

 

Instructions: Please indicate the degree to which you agree or disagree with the 

following statements as they apply to _________________________________. 

 

Use the following scale and write one number before each statement to indicate 

your feelings. 

7 = Strongly agree;  6 = Moderately agree;  

5 = Slightly agree;  4 = Undecided;  3 = Slightly disagree;  

2 = Moderately disagree;  1 = Strongly disagree 

 

Social Attraction 

1. I think he (she) could be a friend of mine. 

2. It would be difficult to meet and talk with him (her). 

3. He (she) just wouldn't fit into my circle of friends. 

4. We could never establish a personal friendship with each other.  

5. I would like to have a friendly chat with him (her). 

 

Physical Attraction 

6. I think he (she) is quite handsome (pretty). 

7. He (she) is very sexy looking. 

8. I find him (her) very attractive physically. 

9. I don't like the way he (she) looks. 

10. He (she) is somewhat ugly. " 

 

Task Attraction 

11. He (she) is a typical goof-off when assigned a job to do. 

12. I have confidence in his (her) ability to get the job done. 

13. If _____wanted to get things done, I could probably depend on him (her).  

14. I couldn't get anything accomplished with him (her). 

15. He (she) would be a poor problem solver. 

 

* Copyright 1974 by the Speech Communication Association. Reprinted by 

permission. 

 

Note: Items 9, 10, 11, 14, and 15 are reverse-coded, so that 7 becomes 1, 6 

becomes 2, etc.   Then add up the total score. Items should be randomly 

arranged and dimension labels removed before administration. 

 

Note: Our study did not measure “social attraction” which is why the first 5 

sentences of the are crossed out. 

 

 

APPENDIX C 

 
Experiment Instructions for all conditions: 

 

As a participant in this study, you will be asked to view one Facebook profile 

of either a male or a female. You can view the Facebook profile for as long as 

you need to. After viewing the profile, you will be asked to answer a series of 

questions about the owner of the Facebook profile, that is the person in the 

picture. Please note that these questions will be about the person in the photo 

and not about the profile as a whole. The researcher will give you the scale to 

fill out when you tell her you are ready to move on. Please read the directions 

on the questionnaire given to you and fill them out appropriately without 

leaving any blank. You can refer to the Facebook profile, if necessary, as you 

answer the questions. If you have any questions during the experiment please 

feel free to ask the researcher for clarification. 
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The Effects of Warm and Cool Colors on  

Word Memory 
 

Catherine Richards1, Michael Alonzo2, and Matthew Barsness 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Numerous sources have provided evidence that color stimuli remain longer in memory than non-color stimuli. 

However, these studies have failed to address the potential effect of typeface color on word recollection. The 

current study removes the gap in the literature by investigating the relationship between typeface color and word 

recollection, specifically using red and blue typeface. Extant research suggests that red is associated with greater 

memory recall. Subjects were presented with ten words in either navy blue or bright red and asked to recall as 

many words as possible after a filler task. Red typeface was not found to be significantly more memorable than 

blue typeface, which is inconsistent to past research. Possible explanations for the lack of effect include 

insufficient statistical power and weak independent variable manipulation. Researchers conclude that typeface 

color may not affect recall ability. 

 

Pages: 9-12 

 

 

 
Humans are notorious for forgetting important 

information; therefore, researchers have sought to understand 

what factors increase memorability of specific information. A 

question of interest for many researchers has been whether the 

color of stimuli affects memory retention. Color is a variable of 

high interest because it is easy to manipulate, meaning that any 

effect that it may have on memory retention could easily be 

applied to real-world scenarios. Furthermore, a greater 

understanding of the interaction between color and memory can 

provide insight as to how the human brain evolved with respect 

to its surroundings. Learning what colors are better retained in 

memory is an important step in understanding how human 

ancestors interacted with their environment. 

The majority of studies investigating color’s effect on 

memory have used pictures as stimuli, many comparing how 

well subjects recall black-and-white photographs compared to 

colorful photographs. Ostergaard and Davidoff (1985) showed 

subjects pictures of fruits and vegetables, either in color or 

black-and-white. Participants who viewed color photographs 

responded  significantly  quicker than those who viewed  black- 
  

 

1 Catherine Richards (rich1152@umn.edu) is a third-year undergraduate 

student graduating in Fall 2017 with a B.S. in Psychology and a minor in 

Neuroscience. After graduating she plans to pursue a doctoral degree in 

cognitive science with a focus on psycholinguistics. 
 

2  Michael Alonzo (alonz012@umn.edu) is a senior graduating in May 2017. 

He will receive a B.A. in psychology. After graduating he plans to pursue a 

Law degree with a focus on forensic psychology. 
 

and-white photographs, with no main effect found for color 

naming versus object naming. These results have support that 

color gives a distinct advantage in recall situations, recognizing 

that there is an interaction between color information and object 

recognition that could account for this advantage. 

Similarly, Farley and Grant (1975) demonstrated that 

color pictures are recognized better than black-and-white 

pictures after an extended period of time. These results support 

the claim that color creates a more robust memory than black-

and-white images, even after an extended period of time. 

Gilbert and Schleuder (1990) extended this question to see 

whether picture complexity would interact with color in their 

effects on recall. Colorful and complex images were found to 

have a higher recall rate than black-and-white or simple 

images. 

Additionally, Spence, Wont, Rusan, and Rastegar 

(2006) investigated the impact of color on image recall, 

specifically using naturally-occurring images, using rapid serial 

visual presentation.  Their results indicate that color images are 

better recalled than black-and-white images, especially when 

the image was in color during both an encoding and recognition 

phase 

Past studies suggest that colorful images have better 

long-term recall than black-and-white images, a logical 

conclusion based on the premise that human memory evolved 

in a colorful surrounding. Applying these same ideas to 

something more recent in the human evolutionary timeline, 

such as words, is an applicable research extension. There is 
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previous research suggesting that picture memory and word 

memory are processed and stored differently. Jenkins, Neale, 

and Deno (1967) found that subjects who studied with pictures 

and were later asked to recognize pictures recalled more items 

than subjects who studied with words and later recognized 

words. The difference was attributed to differential encoding 

processes between semantic stimuli, such as words, and visual 

stimuli, such as pictures. However, research exists that 

suggests typeface color does affect cognitive processing, 

indicating that comparable manipulations to pictures and words 

affect recall in similar ways. Kuhbandner, Spitzer, Lichtenfeld, 

and Pekrun (2015) investigated whether remembering the 

typeface color in which a word was presented (either red, 

yellow, blue, or green) would influence memory. When 

presented with the word later, subjects were more accurate in 

recalling that a word was presented in yellow or red than if the 

word was green or blue. This suggests that warmer colors, like 

red or yellow, attach to their words better than cooler colors, 

meaning that they are recalled more accurately. Kuhbander et 

al. attribute this to red’s evolutionary significance, the fact that 

red often serves as an important signal for survival.  

In a similar vein, Mehta and Zhu (2009) researched 

how cool and warm colors affect subjects performing cognitive 

tasks. Subjects studied words presented on red, blue, or neutral 

backgrounds and were asked to recall as many words as 

possible 20 minutes later. Subjects studying on a red 

background recalled more correct items than the other two 

conditions, suggesting that red enhanced their memory on this 

task.  Additionally, subjects asked to complete a proof-reading 

task with a red background showed superior performance in 

their attention to detail compared to those using cool or neutral 

colored backgrounds.  

Previous research has clearly indicated the presence of 

a strong relationship between color (particularly warm colors) 

and greater memory retention. However, the research has so 

far failed to address the importance of word typeface 

specifically on recall. The present study seeks to examine if 

different typeface colors, not background color or images, 

would strengthen the memory of the words. We believe that 

manipulating typeface color will produce stronger results than 

manipulating word background color. While it appears that 

evolution has made red images more memorable for humans, 

seeing if the same law applies to words can demonstrate 

adaptation of human learning and memory. Through an online 

presentation and survey software, subjects were shown either 

red words or blue words and after a brief period asked to recall 

as many as they could. It was predicted that words presented in 

red would have higher recall rates than words presented in 

blue.  

 

METHOD 

 

Participants 

Through an online presentation and survey software, 

40 participants were presented with red words and 41 were 

presented with blue words, for a total sample size of 81. (Word  
 

 

Table Table 

Hat Hat 

Boat Boat 

Jump Jump 

Nail Nail 

Climb Climb 

Disk Disk 

Look Look 

Shoe Shoe 

Staff Staff 

 
FIGURE 1.  Contains the words shown in the blue condition (left 

column) and the red condition (right column). The words in each 

condition were identical in font, size, and order. The words were all 

shown on their own page, each for 0.5 seconds each. 

 
lists are shown in Figure 1.) Most subjects were acquired in a 

convenience sample from an Introduction to Research Methods 

course at the University of Minnesota. The study was also 

distributed online, allowing some subjects to access it from 

their homes. The mean age of the entire sample was 24 years 

of age, with a standard deviation of 6.7 years and range of 18 

to 53 years. The majority of the sample was Caucasian, at 

79%, with the next highest category of Asian/Pacific Islander 

at 9.87%, with the remaining subjects identifying as African 

American (3.75%), Hispanic/Latino (2.47%), or multiple races 

(3.75%). Women made up 74% of the entire group. The study 

software Qualtrics randomly assigned equal numbers of 

subjects to the two conditions.  

Participants obtained from the Research Methods Lab 

section were compensated through participation points in their 

class, but were not forced to participate. Participants obtained 

through online distribution were not compensated in any way. 

All subjects were screened to check for color blindness, as this 

was a potential interfering variable in the study. 

 

Materials 

The study was constructed, distributed, and completed 

in the online survey software Qualtrics. The software contained 

the consent statement, words to recall, filler task, free recall 

page, and demographic survey. The only pages that differed 

between conditions were the ‘words to recall’ pages, with the 

words either being shown in bright red (R 255 G 0 B 0) or 

navy blue (R 0 G 0 B 128). Ten words were shown, each on a 

separate page that auto-advanced after 500 milliseconds. 

 

Procedure 

To get to the study, subjects either clicked on the link 

from their home computer that directed them to the front page 

of the study or were ushered to a room which had the front 

page of the study loaded.  Next, instructions and the words to 

remember were presented. After viewing the final word, the 

participants were advanced to a page that gave them 

instructions for the filler task, which consisted of math 

problems. Subjects had two minutes to complete 26 

multiplication problems in order for their working memory to 

focus on something else. Participants were then given one 

minute  to  recall   as  many  words   as  they  could   from  the  
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FIGURE 2.  Graph compares the average number of words correctly and 

incorrectly recalled, separated by experimental condition. Correctly 

remembered words are on the left, incorrectly remembered words are 

on the right. Blue condition is the blue bars, red condition is the red 

bars. Error bars represent one standard deviation. 

 
beginning of the task. Next, subjects were asked to fill out 

demographic information. 

 

RESULTS 

 

After five days, the online form was shut down and 

the data were collected. Data were exported from Qualtrics to 

Microsoft Excel, where each subject had their scores tallied. 

Averages for each condition were obtained and inputted to 

SPSS for analysis. Participants’ scores were defined as the 

number of words that were presented to them at the beginning 

of the study that they were able to recall in one minute. An 

independent-samples t-test was used to compare the means of 

correctly recalled words for each condition and determine if 

they were significantly different. Additionally, group means for 

number of words falsely recalled, defined as words that did not 

appear in the presentation phase of the study, were compared. 

Analyses showed that the red condition (M=3.67, 

SD=1.93, n=40) and the blue condition (M=4.32, SD=1.75, 

n=41) did not differ significantly on number of words 

correctly recalled, t(78) = 1.66, p = 0.94. Additionally, the 

words falsely recalled for the red condition (M=0.925, 

SD=0.916, n=40) and the blue condition (M=0.561, 

SD=0.838, n=41) were also not significantly different, t(78) 

= 1.664, p = 0.967. Figure 2 compares the means for each 

group.  

 

DISCUSSION 

 

The results from this experiment do not support the 

hypothesis that warm-colored words (e.g., red) are any better 

remembered than cool-colored words (e.g., blue). These results 

are inconsistent with past findings on color’s effect on word 

memory. Extant research has indicated that color can affect 

recall of words. The results of Mehta and Shu (2009) suggest 

that text on red backgrounds have improved attention to detail 

and memory. It is possible that the background color is 

processed more similarly to images, being that it is a larger 

part of the given informational input rather than a specific 

detail (like typeface color is). In this way, both background 

color and photographs are processed as a large framework and 

typeface color is seen as a specific feature that may get lost in 

processing due to a large intake of information. This would 

explain why results found by Mehta and Shu (2009) were 

similar to results found by Ostergaard and Davidoff (1985) and 

Farley and Grant (1976) but not the present study. This thought 

process could be contradictory to findings of Kuhbandner et al. 

(2015), whose research supported that typeface color is indeed 

bound to the word presented. While these subjects were not 

quizzed on the recall of the word but the recall of the typeface 

color, being able to recognize the typeface color still implies 

that the encoded typeface information can be retrieved. 

All things considered, it is possible that memory for 

colors is best encoded on a larger scale, like background color, 

rather than stimulus-specific features like typeface color. 

Changing typeface color as opposed to background color could 

be considered a weaker manipulation on word-binding stimuli, 

which could have produced insignificant results. The weak 

manipulations of the independent variable could have produced 

the insignificant results. The vibrancy of colors used in this 

experiment may have been weakly manipulated, as well.  Many 

subjects reported mistaking the navy blue font with a black 

font, meaning that the cool color could have been processed as 

a neutral color by some participants. Performing a 

manipulation check would be a reasonable step to add in future 

research endeavors. Additionally, having two experimental 

groups and a control group (neutral black for control, blue for 

cool, red for warm) could provide an effective baseline with 

which the average recall of both the red and blue conditions 

could be compared. Assuming the null hypothesis was rejected, 

the study could determine whether warm colors increase recall 

or cool colors diminish recall.   

Several methodological errors could have affected the 

results obtained by this study. Several computers were used in 

this experiment, all of which could have had different screen 

brightness or color tone. This could have led to fluctuations in 

the effect of the independent variable. Generalizability of 

results is an important limiting factor to the results, as well. 

Most subjects were white, female college students, making the 

subject pool minimally diverse. The researchers are cautious in 

drawing too strong of conclusions from the research, as the 

variability and contradictions to past research make it likely 

that error in methodology produced the insignificant results. 

The effect of typeface color on word recall remains 

inconclusive. 

Conducting a repeated-measures study would be the 

best extension of the study, as it would consider individual 

differences of the subjects. It would be possible to use the same 

research design but instead of a red condition and a blue 

condition, have each participant see some red, blue, and black 

(control  condition)  words.    Running  this  repeated-measures  
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design would be beneficial to see if warm colors will take 

precedence in memory over cool colors in the same participant.  

Building on Gilbert and Schleuder’s study (1990), manipulating 

the complexity of words would be an interesting and non-

superficial change in stimuli. Comparing simple and complex 

words (e.g., “chapeau” versus “hat”, “dinghy” versus “boat”) 

would also help answer previous questions stated in this paper 

on the memory systems of words and pictures.  

It is crucial that researchers continue to investigate the 

factors that might improve or alter memory, as this is a topic 

with many practical applications. Such applications could be 

used in schools and colleges, allowing students to encode their 

material better with less effort and possibly facilitate the 

learning for students with particular difficulties with language 

comprehension. Considering past research, it is still a 

possibility that students struggling to memorize vocabulary are 

better off using different colored flashcards or pens. However, 

the present study suggests that the extra effort may not be 

worthwhile: while color coding notes in class makes them stand 

out on a page, it might not make it stand the test of time in 

one’s mind. 
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The Effect of Social Norms on Sodium Intake in 

Young Adults 
 

Katherine Hill1 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

It has been shown that social norms can have a powerful influence on behavior. It is important to determine 

whether norms can have the same impact on sodium consumption as they have on other health behaviors and 

which type of norm is most effective at influencing behavior. Participants in this study were exposed to a 

descriptive norm about sodium intake, an injunctive norm about sodium intake, both, or neither. Participants were 

then asked to answer several questions about sodium, to choose a salted or unsalted pretzel snack to take with 

them, and to complete an exploratory follow-up survey. Other than a significant difference found between the 

injunctive and control groups on one of the follow-up questions, no significant differences were observed between 

the different conditions. Although the trend did not reach the level of significance, it did appear as though the 

descriptive norm had a larger influence on the primary questions and on pretzel choice, whereas the injunctive 

norm had a larger influence on the follow-up survey questions. If the trend was not the result of random error, 

this suggests that the descriptive norm may be more powerful in the short-term, but that the injunctive norm may 

be more powerful in the long-term. 

 

Pages: 13-17 

 

 

 
Americans consume an average of 3,400 mg of salt 

each day (Centers for Disease Control [CDC], 2012), which is 

far greater than the 2,300 mg per day recommended by the 

CDC (2012) or the 1,500 mg per day recommended by the 

American Heart Association (2014). Excessive salt 

consumption can contribute to a variety of adverse health 

outcomes, including high blood pressure, heart disease, and 

stroke (National Institute of Health [NIH], 2015). Because of 

the associated risks, it is important to reduce Americans’ salt 

consumption to healthier levels. 

In recent years, a number of public health campaigns, 

such as the National Salt Reduction Initiative, have attempted 

to do just that (“Cut the Salt,” 2016). It is important to verify 

that these campaigns are effective so that the substantial amount 

of time and money spent on them is not wasted. The National 

Salt Reduction Initiative, for example, attempted to reduce the 

consumption of high-sodium processed foods by passing 

legislation in New York that requires restaurants to label high 

sodium food options (NYC Health, n.d.). Although this 

strategy may  have  increased  consumer  awareness  about  the 
  

 

1 Katherine Hill (hill1503@umn.edu) is a junior graduating in May 2018 with 

a Latin Honors B.S. in Biology and Psychology and a B.A. in Spanish Studies. 

She plans to attend medical school and continue to pursue public health 

research and work with underserved populations. 
 

amount of salt in food, it did little to inform people about the 

social norms regarding how much salt they should be 

consuming. This could be a missed opportunity because past 

research has shown that social norms can have a large impact 

on behavior.   

 Social norms are societal rules that define appropriate 

behavior for individuals who are part of that society. There are 

two types of social norms: injunctive norms, which provide 

information about what other people think someone should do, 

and descriptive norms, which provide information about what 

other people actually do (Schultz, Cialdini, Goldstein, & 

Griskevicius, 2007). For example, an injunctive norm would 

state that it is important to exercise 2.5 hours each week, 

whereas a descriptive norm would state that, in reality, 

Americans get very little exercise.  

Research has shown that individual behavior can be 

strongly influenced by perceived social norms and that one type 

can often be more effective than the other in specific situations. 

For example, an experiment designed to decrease the theft of 

wood from Arizona’s Petrified Forest found that a sign 

informing visitors that many people stole wood from the forest 

(the descriptive norm) actually backfired and caused much 

more theft than a sign that simply told visitors not to steal wood 

(the injunctive norm; Cialdini, 2003). The study showed the 
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importance of choosing the correct type of norm to achieve the 

desired impact on behavior.   

 The two types of norms can also interact in different 

ways. One study found that a descriptive normative message 

informing residents about average energy use in their 

neighborhood decreased energy consumption among high 

energy households but also created a boomerang effect. 

Specifically, energy consumption actually increased among low 

energy households. However, the addition of an injunctive 

message conveying social approval to low energy households 

eliminated the boomerang effect (Shultz et al., 2007).  

 Although most research has examined environmental 

behavior, health behaviors may also be strongly influenced by 

social norms. One study using self-report data showed that 

individuals’ diets and how much they exercise is correlated 

with their perceived social norms (Ball, Jeffery, Abbott, 

Mcnaughton, & Crawford, 2010). For example, women in the 

study were much more likely to report exercising during their 

leisure time if they believed that there was a social norm for 

higher amounts of exercise in their community (Ball et al., 

2010). Another experiment studying the effect of norms on the 

fruit/vegetable consumption of young adults found that a poster 

stating that other young adults ate fruits/vegetables regularly 

(descriptive norm) had a much greater behavioral impact than a 

poster stating that other young adults approved of eating 

fruits/vegetables (injunctive norm; Robinson & Higgs, 2013). 

This suggests that descriptive norms may be more effective at 

changing health behaviors than injunctive norms, possibly 

because an injunctive norm causes people to feel like they are 

being pushed toward doing something that does not align with 

their own goals, which causes reactance (Stok, Ridder, Vet, & 

Wit, 2013).   

 As compelling as many of these findings have been, 

the majority of past studies on the effect of social norms on 

eating behavior have looked at fruit/vegetable consumption. It 

is important to know if the effects the studies found are also 

applicable to other health behaviors, such as sodium 

consumption. Research has supported the theory that social 

norms are especially effective at modifying health behaviors 

when people are uncertain about what the “correct” behavior is 

(Higgs, 2015). This may hold true for social norms about 

sodium intake, as the majority of people underestimate the 

amount of salt that they consume (Newson et al., 2013). In 

addition, because social influence has been shown to have a 

larger impact on young adults than on other groups, social 

norms may also be especially important in determining eating 

behavior among college students (Sears, 1986).   

This study investigated the effects different norms and 

their interactions on the sodium intake of college students. 

Students were exposed to a descriptive norm about the sodium 

consumption of other college students, an injunctive norm 

about the beliefs other students hold about sodium 

consumption, both, or neither. Students then had the choice of 

taking either a high-sodium or low-sodium snack as they left 

the lab. The results were analyzed to determine if snack choice 

or the participants’ responses to questions about sodium 

differed between the groups. We predicted that participants in 

the social norm conditions would be more likely to choose the 

unsalted pretzels than participants in the control condition, and 

students in the conditions containing a descriptive norm would 

be more likely to choose the unsalted pretzels than students in 

the condition that only exposed them to an injunctive norm. We 

also predicted that participants in the social norm conditions 

would be more likely to report attempting to lower their sodium 

intake in the week following the experiment than participants in 

the control condition.  

 

METHOD 

 

Participants 

 The study included 47 participants, all of whom were 

University of Minnesota students. Participants were recruited 

using flyers and the University of Minnesota’s Research 

Experience Program (REP) website. Participants used the REP 

website or contacted one of the researchers via email to register 

for the experiment. Participants who completed the experiment 

were compensated with up to four extra-credit points that could 

be used in a psychology course that they were enrolled in 

during that semester. 

 The mean age of the participants was 20.4, and all of 

the participants were between the ages of 18 and 23, except for 

one participant who was 52. Thirty-six participants (76.6%) 

identified as female and 11 participants (23.4%) identified as 

male. The majority of the participants identified as White 

(59.6%, N = 28) or Asian (36.2%, N = 17). In addition, one 

participant identified as Black (2.1%) and one as Middle 

Eastern (2.1%). Two participants, both White, identified as 

Hispanic (4.3%).  

 

Procedure 

 The first part of the experiment took place in the lab. 

Participants were asked to read and sign a consent form. After 

this, participants began the experiment, which involved reading 

three articles on the computer. After reading each article, 

participants answered five questions that tested their 

comprehension of the article and three questions that asked 

them to rank their agreement with statements related to each 

article.  

Two of the articles were distractor items: 1) an article 

discussing a proposed tuition hike at the University, and 2) an 

article describing the two new nominees to Minnesota’s 

appellate courts. The target article, authored by the Centers for 

Disease Control, discussed the importance of eating a low-

sodium diet. The article was altered to change the affiliation of 

Dr. Kirsten Bibbins-Domingo, a scientist quoted in the article, 

from the University of California to the University of 

Minnesota in order to make the article more salient to the 

participants. Additionally, the target article was altered to 

include different norm statements regarding students at the 

University for each of four different conditions. 

 Participants were randomly assigned to one of four 

conditions. Participants in the injunctive norm condition read a 
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version of the article that had been altered to include the 

statement “Dr. Bibbins-Domingo’s previous research has 

shown that University of Minnesota students, however, think 

that having a low-salt diet is important: a full 78 percent of 

University of Minnesota students agreed that eating less than 

the daily maximum amount of recommended salt, 2,400 

milligrams, was important to them.” Participants in the 

descriptive norm condition read a version of the article that had 

been altered to include the statement “Dr. Bibbins-Domingo’s 

previous research has shown that University of Minnesota 

students, however, do very well: a full 73 percent of University 

of Minnesota students eat less than 2,400 milligrams of sodium 

a day, which is the maximum amount of salt recommended per 

day.” Participants in the combined condition read a version that 

included both statements, and participants in the control 

condition read a version that included neither statement. 

 After reading all of the articles, the participants were 

asked to take a bag of pretzels as they left. Four bags of salted 

pretzels and four bags of unsalted pretzels had been left on a 

table by the door, and research assistants told participants that 

the pretzels were left over from a previous experiment so that 

they would not suspect that the pretzels were part of the 

experiment. After the participants left, the bags were counted 

to determine whether they took salted, unsalted, or no pretzels.  

 A week after completing the lab portion of the 

experiment, participants received a follow-up survey through 

email. The follow-up survey asked participants to rate their 

agreement with statements about how health-conscious they 

were in their everyday lives and with statements about how 

conscious they had been of their salt intake and other health 

indicators in the week since participating in the experiment. 

The follow-up survey also included an explanation of the true 

purpose of the experiment, a list of the alterations that were 

made to the articles, and contact information if the participants 

wanted more information.       

 

Measures 

 Demographic Information and Manipulation Check. 

Demographic information was taken from participants before 

the experiment began and included age, race, gender, and 

ethnicity. Five manipulation check questions were included 

after each article (See Appendix). The manipulation check 

questions asked about the content of the article in order to 

ensure that the participant had read and understood it. No 

participants were excluded because of the manipulation check.  

 Primary Experimental Measures. After reading the 

low-salt article, participants were asked to rank their agreement 

with three statements concerning whether the article was 

correct about the importance of a low-salt diet and about the 

impact that the article had on them. The data from several 

participants was lost due to computer error. As a result, the 

responses of only 33 of the participants were included in the 

final analysis. After each participant completed the lab portion 

of the experiment, the experimenter noted whether the subject 

took a bag of salted pretzels,  unsalted pretzels,  or no pretzels.  

 
 

TABLE 1. Number and percentage of participants who selected each 

pretzel type in each condition. 

 

  Salted Pretzels Unsalted Pretzels No Pretzels Total 

Descriptive  6 (43%)   7 (50%)   1 (7%)   14 

Injunctive  3 (27%)   4 (36%)   4 (36%)   11 

Both  5 (45%)   3 (27%)   3 (27%)   11 

Control  9 (82%)   2 (18%)   0 (0%)   11 

 
 

The results of all 47 participants were included in the final 

analysis of differences in pretzel type.   

 Follow-Up Survey Experimental Measures. The 

exploratory follow-up survey asked participants to rate their 

agreement with four statements about how healthy they try to 

be in their ever-day lives, such as “I am generally a health-

conscious person.” Additionally, participants were asked the 

following questions about their behavior in the week following 

the experiment: “I made a conscious effort to eat less salt”. All 

questions were answered on a Likert scale from one (strongly 

disagree) to seven (strongly agree). The results of all 43 of the 

participants who responded to the follow-up survey were 

included in the final analysis.  

 

RESULTS 

 

The numbers and percentages of participants in each 

condition who chose salted pretzels, unsalted pretzels, or no 

pretzels are shown in Table 1.  Participants in the control 

condition were more likely to choose salted pretzels than the 

participants in the other conditions; participants in the 

descriptive condition were more likely to choose unsalted 

pretzels than participants in the other conditions; and 

participants in the injunctive condition were more likely to 

choose no pretzels than participants in the other conditions.   

However, a chi-squared test showed that the differences 

between proportions were not statistically significant χ2(6) = 

11.416, p = 0.076. 

Likewise, an Analysis of Variance (ANOVA) test 

showed no significant differences between groups in responses 

to the primary questions. Although the trend did not rise to the 

level of significance, participants in the descriptive norm (M = 

5.70) condition gave higher average ratings of agreement with 

the following statement: “I plan to eat less salt after reading 

this article.” F(3, 27) = 1.527, p = 0.23; (M = 5.00, 

injunctive condition; M = 5.67, both; M = 4.33, control).  

 In the exploratory follow-up survey, participants in the 

injunctive and combined conditions gave higher ratings of 

agreement with all six of the questions about their thoughts and 

behavior related to salt in the week following the experiment. 

However, an ANOVA showed no significant differences for 

any of the questions. Post-hoc analyses revealed that 

participants in the control condition (M= 3.56) differed 

significantly from those in the injunctive condition (M = 5.88) 

on  the following the statement:  “In the  week since taking part  
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in the experiment I made a conscious effort to sprinkle less salt 

on my food,” p = 0.019.  

 The follow-up survey was also analyzed using an 

ANCOVA to determine if there were differences on the final 

outcome measures based on participants’ general level of health 

consciousness and their level of consciousness regarding salt 

consumptions. All of the participants reported a relatively 

similar level of health consciousness (M = 5.56). No 

significant results were found.  

 

DISCUSSION 

 

The purpose of this study was to determine whether 

injunctive norms, descriptive norms, or both can influence the 

sodium intake of young adults. The experiment found no 

significant differences between the different norm conditions in 

terms of pretzel choice or in participant ratings of agreement 

with the article. A significant difference between two of the 

groups was only found for one of the follow-up questions. 

Because the follow-up questions asked about similar behaviors 

and no significant results were found for the other questions, it 

is possible that the significance was due to random error. The 

lack of significant results was most likely due to the small 

sample size or because the different types of norms did not 

cause a change in behavior. With such a small number of 

participants, there was not enough statistical power to reliably 

measure the small effects that were expected. However, it is 

also possible that no effect was measured because none existed.  

 The results were limited by the fact that participants 

were told that a higher percentage of students endorsed the 

injunctive norm statement (78%) than the descriptive norm 

statement (73%). The percentages were slightly different 

because both statements were included in the combined 

condition and it would appear odd to readers if they were 

exactly the same. It is possible that this discrepancy introduced 

systematic error to the experiment. However, the numbers 

were so similar that it is unlikely that the small difference 

between them was responsible for any large effects.  

Another limitation was that participants may have 

guessed the true purpose of the experiment when they were 

asked to choose between salted and unsalted pretzels several 

minutes after reading an article about sodium. Even if 

participants did not ascertain the purpose of the experiment 

when choosing a pretzel type, they most likely did while 

completing the follow-up survey, which almost exclusively 

asked questions related to sodium. Demand characteristics may 

have caused participants who guessed the purpose of the 

experiment to alter which pretzel type they chose or their 

responses to the follow-up questions. However, any change in 

behavior that came from understanding the purpose of the 

experiment would be expected to affect all of the groups 

equally, and therefore it should not bias the final results.    

Despite the lack of significant results, two trends were 

observed.   It  was  noted  that  participants  in  the  descriptive  

 

 

condition were more likely to choose unsalted pretzels and to 

rate their agreement with the article more highly than 

participants in the other conditions. If this trend was not due to 

chance, it would be consistent with previous studies, including 

one that found that young adults ate more fruits/vegetables 

when exposed to a descriptive norm than when exposed to an 

injunctive norm (Robinson & Higgs, 2013). This could be 

because the injunctive norm made participants feel as if they 

were being pushed toward a behavior by others, which could 

incite reactance, whereas the descriptive norm provided a 

subtler nudge that was less likely to cause defensiveness.    

In contrast, the results of the follow-up survey 

indicated that participants in the injunctive and combined 

conditions were more likely than participants in the other 

conditions to agree that they had consumed or had attempted to 

consume less sodium in the week following the experiment. If 

true, this contradicts the results of previous experiments, which 

have found that descriptive norms tend to have a more 

powerful influence on eating behavior than injunctive norms 

(Robinson & Higgs, 2013). The contradiction between the 

results of the follow-up survey and the results of previous 

experiments, as well as those of the primary experimental 

measures of this study, could signal that the descriptive norm is 

more powerful in the short-term, but the injunctive norm has a 

stronger influence on behavior in the long-term. It could be that 

the injunctive norm initially invites more pushback, but remains 

salient after memory of the descriptive norm has faded.   

This discrepancy could also be because most previous 

studies examined fruit/vegetable intake. Fruit/vegetable 

consumption is much easier to monitor than sodium 

consumption, which can be difficult for most people to 

ascertain (NIH, 2010). In addition, fruit/vegetable consumption 

is a behavior that most people are attempting to increase, 

whereas salt consumption is a behavior that most people are 

attempting to decrease. The differences between these two 

behaviors could mean that they are more susceptible to 

influence by different types of norms.  

Although these observations may appear promising, it 

is important to bear in mind that the results were not 

statistically significant. It is possible that the trends were 

illusory and that there is no real correlation between social 

norms and sodium consumption. An experiment with a larger 

sample size is necessary to determine whether the trends 

observed in this experiment were valid, or whether they were 

only caused by chance. It is possible that with a larger sample 

size, the results of this experiment would have mirrored those 

of previous studies, or that no effect would have been observed 

for any of the norms. It is also important to determine if 

different types of norms are more effective over different 

timespans, in different contexts, or at influencing different 

behaviors. This information could be useful for health 

campaign organizers, who could use specifically designed norm 

statements that work best with their particular campaign and the 

health behavior they are attempting to influence. 
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APPENDIX 
 

Manipulation Check Questions: 

 

How much sodium should people consume per day? 
 

Where does the majority of the sodium in most people’s diets come from? 
 

Which of the following is a benefit of decreasing the amount of sodium that 

Americans eat? 
 

True or False: The percent daily value on the nutrition label is a better guide to 

lowering salt intake than phrases like "low salt" that are used on food labels. 
 

True or False: Eating less sodium can help to reduce blood pressure. 
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Effect of Musical Tempo and Mode on Cognitive 

Performance 
 

Kristen Chalmers1 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Previous research has found that cognitive benefits can arise from active music participation and passive music 

listening.  Specifically, passive exposure to fast music in a major mode has been found to increase cognitive 

abilities.  In this experiment, researchers played two minutes of fast music, slow music or silence and 

subsequently tested the participants on a logic task.  The researchers sought to support the hypothesis that fast 

music results in better scores on a logic test than slow music or silence.  No significant results were obtained, 

suggesting that music tempo does not affect cognitive test scores. 
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The cultural significance of music cannot be 

understated, and many people utilize music to study, relax after 

a long day, or energize.   Applying a melody to words can help 

us remember them (Wallace, 1994), and musical therapy is 

widely used to improve cognitive, behavioral and physiological 

disabilities (Colwell, 2016).  Cognitive and attentional 

improvement has been shown in individuals with dementia 

(Maguire, Wanschura, Battaglia, Howell, & Flinn, 2015), 

autism (LaGasse, 2014), and Down syndrome (l’Etoile, 2015) 

in response to musical exposure.  However, the cognitive 

benefits of music, exposure, and participation are not limited to 

those with cognitive deficits. 

 Individuals with musical training have shown 

some cognitive advantages compared to their non-musician 

peers. Ho, Cheung, and Chan (2003) demonstrated that 

children who underwent musical training in their school’s 

orchestra for one year showed better verbal learning than those 

who quit the orchestra within three months.  This finding was 

consistent with the finding that musicians tend to have a larger 

left planum temporale—an area of the brain related to auditory 

processing (Tremblay, Deschamps, & Gracco,2013)—

compared to non-musicians (Schlaug, Jencke, Huang, & 

Steinmetz, 1995).  Individuals with musical training have also 

been shown to possess increased ability to memorize phrases 

that are sung or spoken to them (Kilgour, Jakobson, & Cuddy, 

2000).  
 

 
1 Kristen Chalmers (chalm029@umn.edu) is a senior in the College of Liberal 

Arts and will receive her B.S. in Psychology in Fall 2017.  She is currently 

pursuing a double minor in public health and applied economics and is very 

interested in environmental sustainability and public health.  
 

 In addition to learning benefits, musicians’ brains also 

show morphological differences compared to non-musicians’. 

Various studies have shown that musicians possess a greater 

volume of gray matter in areas of the auditory cortex, such as 

Heschl’s gyrus (Schneider et al., 2002), as well as a larger 

corpus callosum (Schlaug et al., 1995), which connects to the 

two hemispheres of the brain (Cyprien et al., 2014).  Children 

that have undergone eleven months of musical training have 

shown significantly larger brain areas related to motor and 

auditory functions, indicating that anatomical brain differences 

and musical experience exhibit a correlational relationship 

(Hyde, Lerch, Forgeard, Winner, Evans, & Schlaug, 2009). 

 These studies show that repeated active participation in music 

may correlate with changes in brain morphology, and some 

increases in cognitive performance. 

 Although these studies provide evidence demonstrating 

that active musical participation correlates with cognitive 

improvements, they fail to show whether passive musical 

exposure can generate similar results.  Passive listening is 

different from active participation in that passive listening 

involves no contribution to the music-making process.  Xing et 

al. (2016) demonstrated the cognitive benefits of passively 

listening to music. They exposed rats to Mozart sonata K.448 

for 12 hours a day, every day, until 98 days after their birth. 

 These rats demonstrated superior performance on a hidden 

platform Morris water maze task, which is a validated spatial 

ability task (D’Hooge & De Deyn, 2001), compared to 

controls.  They found that the rats exposed to the Mozart 

sonata had increased expression of proteins in the dorsal 

hippocampus, which is understood to contribute to spatial 

ability (Moser, Moser, Forrest, Andersen, & Morris, 1995). 
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This study indicates that active practice is not necessary to 

benefit from music.  

 Rats are not the only ones to show musical gains. 

 Rauscher and Shaw (1995) were the first to propose the 

“Mozart Effect,” when they found that participants who 

listened to Mozart K.448 for 10 minutes performed better on a 

spatial task than a control group. The researchers described 

parameters necessary to generate similar results.  To achieve 

their results, they specified that the task being measured must 

be a spatial temporal task. Mozart K.448 excites firing in the 

basic neural network of the cortex (Rauscher & Shaw, 1998), 

which is essential to those tasks.  In addition to the type of 

task, the music choice is important too.  Many researchers 

could not replicate the results when they used Bartok or 

minimalistic trance music, but others achieved a significant 

effect with Mozart and Schubert sonatas. This suggests that 

complex and non-repetitious music is necessary to generate a 

significant effect (Rauscher & Shaw, 1998).  Therefore, 

repeated replication of the Mozart Effect provides evidence for 

its existence. 

 Many other researchers have attempted to replicate 

Rauscher’s results.  One study used electroencephalography 

(EEG), which uses electrodes to measure electrical impulses in 

the brain.  They measured the firing of brain waves, and found 

that participants who listened to Mozart’s K.448 sonata showed 

greater activity than participants who listened to Beethoven’s 

Fur Elise (Verrusio, Ettorre, Vicenzini, Vanacore, Cacciafesta, 

& Mecarelli, 2015).   Verrusio et al. (2015) concluded that 

Mozart music is able to “activate neuronal cortical circuits 

related to attentive and cognitive functions” (p. 54) in 

cognitively normal individuals.  This study indicates that 

listening to Mozart generates benefits in spatial cognitive ability 

that have been demonstrated with the Mozart Effect, but 

listening to Beethoven’s Fur Elise does not. 

 Although some experimenters have been able to 

replicate Rauscher & Shaw’s results (Rideout & Laubach, 

1996; Nantais & Schellenberg, 1999), others have not been 

able to do so and the Mozart Effect remains a heavily debated 

topic.  Pietschnig, Voracek, &  Formann conducted a meta-

analysis on the effect, and concluded that observed Mozart 

effects were small in size, that there was strong evidence for 

publication bias, and that labs affiliated with Rauscher found a 

larger effect than those who were not affiliated.  This indicates 

a greater need for research on the topic, and an identification of 

possible factors that can mediate the effect, such as arousal and 

mood. 

 Some have speculated that arousal and mood are 

mediators manipulated by music, which influences cognitive 

performance.  It is possible that Fur Elise did not achieve the 

same effects that Mozart K.448 did in the EEG study due to its 

neutral effect on arousal and mood. It is possible that positive 

affect enhances verbal performance (Gray, 2001), working 

memory (Yang, Yang, & Isen, 2013), and decision-making 

(Carpenter, Peters, Vasjall, & Isen, 2012), and facilitates 

motivation and performance (Erez & Isen, 2002).  Arousal is a 

multifaceted  concept,  but studies  have demonstrated its effect  
 

 
 

FIGURE 1.  Adapted from Husain, Thompson, and Schellenberg (2002). 

Copyright 2002 by University of California Press.  Adapted with 

permission. 

 

 

on selective attention, discrimination learning, and spatial 

working memory (Robbins, 1997).  This indicates that arousal 

and mood affect cognitive processes, and could be mediators 

between music and cognitive performance.   Music tempo 

moderates arousal (Balch & Lewis, 1996).   Figure 1 illustrates 

how tempo and mode are mediated by arousal, mood, and 

enjoyment resulting in the performance effects observed in the 

Rauscher et al. studies. Tempo, or the speed of the piece, 

affects arousal and enjoyment, which determine cognitive 

performance as well.   

 Husain, Thompson, and Schellenberg (2002) 

manipulated the tempo and the mode of the K.448 Mozart 

Sonata to include four variations: high tempo with a minor 

mode (induced high arousal with negative affect), low tempo 

with a minor mode (induced low arousal with negative affect), 

high tempo with a major mode (induced high tempo with a 

positive affect), and low tempo with a major mode (induced 

low arousal with positive affect).  The researchers found that 

participants who listened to the sonata with a high tempo and 

major mode achieved the highest score of the groups on a 

spatial ability test, while participants who listened to the sonata 

with a low tempo and minor mode obtained the lowest score of 

the four groups.  Their findings strengthen the hypothesis that 

there is a causal effect between spatial performance, arousal 

and mood.  For the purposes of this experiment, we will only 

manipulate arousal, and keep everything else constant.  

 The findings by Husain et al. (2002) provide strong 

evidence for the link between arousal and mood that result in 

increased performance on a spatial task.  In this experiment, 

the researchers seek to replicate their results, measuring 

arousal, using Bach concertos.  The hypothesis for this 

experiment is that those who listen to a Bach concerto at a high 

tempo will subsequently perform better on a cognitive task than 

those who listen to a Bach concerto at a low tempo or sit in 

silence.  Significant results will demonstrate an interaction 

between arousal and cognitive performance, indicating that the 

Mozart Effect has nothing to do with Mozart, but with the 

tempo of the music.  This topic should be studied because the 

claim that listening to Mozart can result in cognitive benefits is 

worthy of exploration.  Knowledge of the underlying cause of 
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the spatial ability boost that Rauscher and Shaw (1998) 

observed is essential and would take the mystery away from 

The Mozart Effect.  Narrowing the results down to the two 

constructs of arousal and mood would clarify how music affects 

cognitive function.  This would result in better understanding 

of the processes underlying cognitive reasoning, and could have 

practical implications as well.  This would include applications 

in musical therapy, study habits, and education. 

 Husain et al. played the same Mozart sonata four 

times, and manipulated the tempo and mode.  They found that 

participants who listened to the variation with a high tempo and 

major mode obtained significantly better scores on a spatial 

ability test than those who listened to the same sonata with a 

slow tempo and minor mode.  Accordingly, this experiment 

will attempt to replicate the results using Bach Concerto BWV 

971, F major.  The independent variable is the tempo of the 

music, while the dependent variable is the score on the 

cognitive test.  The independent variable will have three levels: 

silence (control), slow music, and fast music.  

 

 

METHOD 

 

Participants 

 A convenience sample of 27 undergraduate University 

of Minnesota Psychology students was obtained from two 

Research Methods class sections.  The participants were chosen 

based on availability and willingness to participate.  They were 

all undergraduate college students, consisting of 18 females and 

nine males, and further demographics were not obtained. 

Participants did not receive compensation for being a part of 

this study. 

 

 

Materials 

 For the cognitive ability test, sample questions from 

the Law School Admission Test (LSAT; see Appendix A) were 

sourced from griffonprep.com.  There were six questions on 

the test, which were estimated to take eight minutes to 

complete.  Griffon Prep describes this test as an ordering task 

logic game.  The experimenters thought the LSAT questions 

would be more applicable than spatial tasks to real life 

cognitive abilities, and they were also more accessible than a 

spatial task would be.  After all participants were finished with 

the test, a survey created by the researchers was administered 

(see Appendix B) to obtain a self-report of their experience. 

The control group completed a similar survey with different 

wording to account for their sitting in silence (see Appendix 

C).   

 The two pieces that were used were both in a major 

mode, but they differed in their tempo.  The fast piece was 

measured at 240 beats per minute, while the slow piece was 

measured at 26 beats per minute.  The experimenters did not 

have the resources to alter the tempo or the mode of music, so 

we chose two pieces that were similar in complexity and 

repetitiveness, but were different in tempo. 

Youtube.com was used to administer the music due to 

its convenience and low cost.  The videos used also showed 

sheet music as the visual, which helped the researchers measure 

the tempo. Two videos were used, entitled “Bach-Kempff - 

Largo from Concerto in f minor BWV 1056” and “J.S. Bach - 

BWV 971 (3) - Italian Concerto – Presto.”   The largo 

movement was in A flat major and the presto movement was in 

F major.  The researchers manipulated no aspect of the tempo 

or mode.  Bach concertos were chosen as the stimuli because of 

their constant tempo and volume, and their relative stylistic 

similarity to the Mozart sonata.  The Largo was used for the 

low arousal music condition, was measured at 26 beats per 

minute (BPM) and was in a major mode.  The Presto was used 

for the high arousal condition, was measured at 240 BPM, and 

was in a major mode. Music was delivered through cell phone 

speakers, and no headphones were used.  

 To measure the tempo in BPM of each song, the 

website all8.com was utilized. The experimenters tapped the 

keyboard to the beat of the piece, and the website measured the 

rate of tapping in BPM.  The sheet music presented as the 

visual on Youtube.com was used to reference where the beat 

landed, and helped to measure the tempo.  Timers on the 

cellphones were used to measure test completion time, and 

enforce the 10-minute limit set by the researchers for 

expediency. 

 

Procedure   

Informed consent was delivered verbally, to inform 

the participants that their participation was voluntary.  After 

informed consent was given, the tests were set on the table in 

front of the participants face down.  The participants were 

instructed to leave them face down until told to begin. 

 Subsequently, the control participants experienced two minutes 

of silence, while the low arousal group experienced two 

minutes of Bach Largo Concerto (slow tempo, major mode), 

and the high arousal group experienced two minutes of Bach 

Presto Concerto (fast tempo, major mode).  After the two 

minutes were finished, the participants were asked to turn over 

their pages and begin.  At this point, the timer was started. 

 Time to completion was noted for each participant.  If any of 

the participants were not finished with the test after 10 minutes, 

they were instructed to put their writing utensils down, stop the 

test, and their time to completion was noted as 10 minutes.  In 

this event, participants usually guessed on some questions to 

finish the test in the allotted time, and any blank questions were 

scored zero.  After the participants were finished, they were 

debriefed and given the exit survey.  The logic test was scored 

on how many questions the participant answered correctly out 

of six.  The first three questions on the survey were scored on 

an ordinal scale according to the participant’s self-reports of 

their performance on the cognitive test, distraction level, and 

anxiety level. The last question on the survey was scored on a 

nominal scale, whether they rated their experience as positive 

or negative. 

 The Slow Music group went first, the Fast Music 

group went second, and the Control group went last.  
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RESULTS 

 

The dependent variable was the participants’ 

performance on the cognitive test, and was calculated by 

scoring how many questions they answered correctly out of six. 

 The independent variable was musical tempo, and was 

analyzed in three levels: control (2 minutes of silence), slow 

music (2 minutes of J.S. Bach Largo Concerto in F Minor), 

and fast music (2 minutes of J.S. Bach Presto Italian Concerto 

in F Major). 

 The researchers utilized an independent-groups one- 

way ANOVA, to compare the scores of the Control, Slow 

Music, and Fast Music groups.  Analyses showed that there 

was not a significant effect of music tempo on the logic test 

scores, F(2,24)=0.229, p=0.797.  Thus, Control (M=3.00, 

SD=2.00), Slow Music (M=2.44, SD=1.81), and Fast Music 

(M=2.78, SD=1.39) groups did not differ significantly on 

their logic scores.   

 In addition to the scores, data were collected on self-

reported anxiety levels and times to completion.  Analyses 

showed that there was not a significant effect of music tempo 

on anxiety self-reports, F(2,24)=0.995, p=0.385, or of music 

tempo on time to completion of the logic test, F(2,24)=2.615, 

p=.094.  There was no difference between the other measures, 

such as their distraction level, and the music’s effect of their 

performance on the test.  

 

 

DISCUSSION 

 

In our research, fast music did not enhance cognitive 

ability. Our findings contradict past research that has found that 

fast music results in better performance on a cognitive task than 

slow music or silence (Husain et al., 2002).  This suggests that 

if the Mozart Effect exists, tempo is not a contributing factor. 

 It could suggest that there is something else about Mozart’s 

sonata K.448 that could cause this effect, such as mode, which 

was not tested in this study.  There are some notable 

differences between the Mozart sonata and the Bach concerto in 

F major that was used in this study.  The Mozart sonata is a 

duet, has a larger number of tempo and volume fluctuations, 

and has an overall slower tempo than the Bach concerto. A 

Mozart K.448 performance was measured at 135 BPM, while 

the fast tempo Bach concerto was measured at 240 BPM.  All 

of these could have contributed to the observed effect found in 

studies testing this phenomenon (Thompson et al., 2002; 

Rauscher & Shaw, 1998; Verrusio et al., 2014).  However, 

this does not mean that a relationship between music tempo and 

cognitive performance does not exist.  There are several 

possible reasons why the results of the present study do not 

match the hypothesis or past research. 

 The materials used to play the music may not have 

been sufficient to achieve the effect.  This experiment used 

phone speakers played in a small room, while most others 

studies used headphones (Rauscher & Shaw, 1998; Thompson 

et al., 2002).  The use of phone speakers instead of headphones 

could have resulted in inferior salience of the music, which 

could have contributed to the observed lack of effect. 

 In addition, Rauscher & Shaw (1998) played 10 

minutes of Mozart’s K.448 sonata, while only two minutes of 

the Bach concertos were played in this experiment.  This could 

have accounted for the lack of effect as well. 

 In addition, the task that was administered during the 

study was not a spatial task.  The studies that obtained 

significant results used spatial tasks and measured spatial ability 

for the dependent variable, while we administered a logic test 

in this experiment.  It is possible that the Mozart Effect only 

affects spatial ability and has no effect on general mental 

ability. 

 Another possible explanation for the lack of significant 

results could be that the fast music made the participants 

anxious so their performance on the test was impeded.  Anxiety 

is known to impede performance on cognitive tasks (Eysenck, 

Derakshan, Santos, & Calvo, 2007), and this could have 

affected the results.  Students who listen to obnoxious music 

before a test that will affect their grade have been shown to 

perform worse than those who listen to calm music (Lilley, 

Oberle, & Thompson, 2014).  It is possible that some 

participants found the fast music stressful to listen to due to its 

tempo.  At 240 bpm, the piece used in this study was 

significantly faster than the Mozart K.448 variation used in the 

Husain et al. (2002) study, which was played at 165 bpm.  This 

is one limitation we encountered by not manipulating the tempo 

of the piece, and the excess tempo may have caused anxiety.  

However, a separate ANOVA performed showed that there was 

not a significant difference of musical tempo on anxiety 

between the groups.  These results are based on self-reports, 

and therefore are subjective, so the effects of anxiety due to 

fast music cannot be completely ruled out. 

 In addition to these limitations, the sample size in this 

study was very small with only nine people in each condition. 

 This could pose a problem with detecting an effect, so more 

participants would be needed in a future study. 

 Due to these limitations, some changes to the 

experimental design would be necessary to attempt this 

experiment again.  In the future, it is recommended that the 

pieces be played for 10 minutes instead of two, headphones are 

used instead of speakers, a spatial task such as the ones used in 

Rauscher & Shaw (1998), and Husain et al. (2002) is used 

instead of a general logic test, and a larger sample is acquired. 

 In addition to these adjustments, an objective measure of 

anxiety such as skin conductance response should be taken to 

rule out the possibility that music-induced anxiety confounds 

the results. 

 In conclusion, the hypothesis that music with a high 

tempo would increase cognitive test scores was not supported. 

 The lack of significant results contradicts previous research 

done on the topic.  No difference was found between the three 

groups, and more specifically, the group who listened to music 

at a fast tempo in a major mode did not do any better on the 

logic test than the silence group or the slow tempo, minor mode 

group.  This means that tempo is not the only cause of the 
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effect demonstrated by Rauscher and Shaw (1998), Thompson 

et al. (2002) and Verrusio et al. (2014), using Mozart Sonata 

K.448 as the stimulus. More research has to be done to 

understand the implications of the Mozart Effect, its practical 

applications, and perhaps if it exists at all.  Although music has 

some type of effect on the brain, it is yet unclear what exactly 

that is and how it can be exploited. 

 The possible existence of a Mozart Effect has far 

reaching implications, including in musical therapy to improve 

the cognitive abilities of developmentally delayed children and 

to improve the cognitive abilities of individuals with normal 

cognitive development.  However, our research indicates that it 

can only be seen under very specific circumstances.  Since 

Rauscher & Shaw conceptualized the Mozart Effect, an entire 

industry has been built from it, exploiting its purported 

existence.  This study provides evidence that the use of 

Mozart’s music to improve cognitive ability likely has no effect 

on normal cognitive tasks, such as the LSAT. 
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Participate in Deviant Behavior 
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Recent research has suggested that there are multiple factors that influence an employee’s participation in deviant 

workplace behavior. This study attempted to determine whether workplace environment had an impact on an 

individual’s likelihood to participate in deviant acts. Participants completed a survey on deviant behavior in two 

environmental conditions: a noisy room and a quiet room. The scores of participants in both rooms did not 

significantly differ. The results of this study suggest that environmental noise level does not impact likelihood of 

deviant behavior. 
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In a society where individuals are working longer and 

harder, being able to identify aspects of the work environment 

that lead to satisfied employees and high productivity is 

essential. When an employee does not feel satisfied in their 

workplace they can engage in behaviors that are detrimental to 

the organization. These behaviors are defined as workplace 

deviance (Salami, 2010). Employees can engage in a variety of 

behaviors, which ultimately leads to an organization's decline 

in productivity and revenue. Interpersonal and organizational 

deviance are two forms of workplace deviance which are 

expressed in different ways; however, both cause harm to an 

organization. Interpersonal deviance includes declines in 

trusting relationships between employees due to gossip, lying, 

and blaming others. Organizational deviance includes 

production and property, specifically behaviors like coming in 

late to work, leaving early, and taking unauthorized breaks 

(Hollinger & Clark, 1982). Raziq and Maulabakhsh (2015) also 
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found that one’s perception of their job environment can affect 

their work performance. Deviant behaviors can result from a 

multitude of factors including emotional stress, personality, and 

employee-job fit. 

O'Neil, Lewis, and Carswell (2011) examined the 

effects of differences in personality and the likelihood to 

participate in deviant behavior. They found that employee 

personality traits, specifically conscientiousness and 

agreeableness, explain greater variance in workplace deviance 

than an employee’s perception of workplace fairness. The 

authors concluded that employees low in conscientiousness and 

agreeableness tend to be more likely to participate in workplace 

deviance. Salami (2010) showed that negative affectivity, a 

personality variable that includes a high degree of negative 

emotions, along with high job stress are predictors of 

workplace deviance. Czarnota-Bojarska (2015), found that even 

individuals who have high levels of job satisfaction lean toward 

deviant behavior. The results of these studies suggest that there 

are factors besides job satisfaction that can promote deviant 

behavior.  

A good boss can sometimes make an average job 

worthwhile. Mulki, Jarammillo, and Locander (2006) studied 

the relationship between supervisor style and emotional 

exhaustion. Emotional exhaustion is the feeling of being 

emotionally overextended and exhausted by one’s work. They 

found that an employee’s ability to deal with emotional 

exhaustion is enhanced when he/she believe their supervisors 

listen to them. Emotional exhaustion was found to impact 

deviance through employee job satisfaction and organizational 

commitment. Based on these findings, it can be concluded that 

an employee’s ability to abstain from deviant behavior is 
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enhanced by greater emotional support from supervisors. In 

another study on supervisor styles, Tepper et al. (2009) found 

that when a worker’s intention to quit was higher, abusive 

supervision was more strongly associated with deviance 

directed at the organization and at the supervisor. These studies 

show that it can be relevant to look deeper than just the 

individual when determining the cause of deviant behavior. 

Current job outlook has been shown to also have an 

impact on an employee’s deviant behavior. Hollinger and Clark 

(1982) studied the effects of job outlook on both interpersonal 

and organizational deviance. They found that employees who 

did not plan to continue working for their present employers 

exhibit a greater propensity for workplace deviance. They also 

concluded when one has a positive outlook of their current job 

they are less likely to partake in either interpersonal or 

organizational deviance. This study demonstrates the fact that 

the situation in which an employee finds themselves can also 

impact their behavior.    

Raziq and Maulabakhsh (2015) studied the impacts of 

the overall work environment on job satisfaction. They looked 

at how an employee’s perception of working hours, job safety, 

relationships with co-workers, and opportunities for 

advancement. They found that good working environments 

increase an employee’s loyalty, commitment to the job, 

efficiency, and overall effectiveness. Workplace environments 

consist of both physical factors (cleanliness, co-workers) and 

perceptual things (relationships, belief of support). While our 

study mainly focuses on how the environment can impact 

deviant behavior, this study demonstrated the importance of 

satisfaction in the workplace and how it can have a major 

impact on productivity.  

Although there is a significant amount of literature on 

overall deviance in the workplace and how the workplace 

environment can impact job satisfaction, not much research has 

focused on how the environment impacts an individual’s 

likelihood to commit deviant acts. Mak and Lui (1982) found 

that distractions such as background noise, closing doors, and 

human activity can have a negative impact on the productivity 

of employees. Since low productivity can be a consequence of 

deviance, we were interested in whether environmental factors 

can also impact one’s willingness to participate in deviant 

behavior. Our research involved analyzing whether a noisy 

environment contributes to one’s likelihood to participate in 

deviant behaviors. We aimed to focus on all aspects, including 

interpersonal and organizational deviance. We predicted that 

individuals exposed to the noisy environment would endorse 

willingness to participate in deviant behavior than those who 

completed the survey in the silent room.  

 

METHOD 

 

Participants  

We collected data from 32 University of Minnesota 

undergraduate students using convenience sampling of peers of 

the researchers. The participants’ ages ranged from 19-24 years 

old (M = 20.7, SD =1.7). Seventy-six percent of participants 

identified as female, 21% identified as male, and 1% identified 

as other. Seventy-six percent of participants self-reported as 

Caucasian, 2.8% identified as African American, 11.1% 

identified as Asian/Pacific Islander, and 2.8% identified as 

other. There was no compensation for completing this study.  

 

Materials 

 Participants were asked to complete a survey that 

included questions about their likelihood to participate in 

specific deviant behaviors given several hypothetical situations. 

The questions were selected and written by the researchers 

specifically so that each question addressed different situations 

in which individuals are likely to engage according to past 

research (O'Neil, Lewis, & Carswell, 2011; Salami ,2010). 

The survey included five questions that attempted to measure 

participants’ likelihood in engaging in deviant behavior (see 

Appendix). Participants indicated their likelihood of engaging 

in the stated behavior through a Likert-like scale (1= not at all 

likely; 5= very likely).   

There were two environments in which participants 

completed the survey. In Condition 1 participants filled out the 

survey in a room where there was no background noise, while 

Condition 2 had background noise playing in the room while 

participants filled out the survey.  The background noise used 

in condition 2 was a soundtrack of human activity and phones 

ringing, which was used to resemble what a noisy office space 

sounds like. In order to maintain high experimental control, the 

participants always filled out the survey in the same room, with 

three people total in the room while the survey was being filled 

out. Each participant was in the room until all three participants 

were finished with the survey. 

 

Procedure 

 To recruit participants, we asked students in the 

Research Methods class at the University of Minnesota if they 

would be willing to participate in the study. The students who 

agreed were randomly assigned to Condition 1 (quiet 

environment) or Condition 2 (noisy environment). 

 Participants were asked to step into one of the two 

rooms and were then directed to answer the five questions 

regarding their likelihood to participate in deviant behaviors. 

Participants were asked to provide basic demographic 

information, including age, gender, ethnicity, and student 

status. After completing the survey, participants were given a 

written debriefing statement describing the details of the study.  

 

RESULTS 

 

The overall likelihood to participate in deviant 

behavior was scored by taking the average aggregate scores 

from each group on the survey. We then conducted an 

independent-samples t-test to determine whether noise had an 

effect on the likelihood to participate in deviant behavior.  

Analyses showed that the individuals who completed the survey 

in the noisy environment (M=3.33, SD=0.57) and those who 

took the survey in the quiet environment (M=3.63, SD=0.74) 
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did not differ significantly in their reported likelihood to 

participate in deviant behavior t(31)=1.28, p=0.79.  

 

DISCUSSION 

 

The results of this experiment did not support the 

hypothesis that a noisy environment would increase an 

individual’s likelihood to participate in deviant behavior. The 

results were not able to extend the findings of Mak and Lui 

(1982) to support that background noise negatively affects 

productivity through deviant behavior 

 There are several methodological problems with this 

experiment that could cause the lack of significant results. One 

possible problem is that the use of college students as the 

sample could have limited the generalizability of the results. 

Although a significant number of students have jobs, it could 

be that they are not faced with the same types of scenarios that 

full-time workers are. In addition, the background noise played 

in Condition 2 may not have been loud enough to produce a 

feeling of a noisy workplace in some of the participants. 

Furthermore, it is also possible that both rooms were 

distracting with participants and experimenters coming in and 

out of the rooms and that created an environment that made 

individuals in both conditions more likely to engage in deviant 

behavior. Additionally, since our study tried to address all 

aspects of deviant behavior, the manipulation may be effective 

on only one type of deviant behavior. There is also the fact that 

prolonged exposure to distractions and stress may be what 

causes workplace deviance and that one isolated exposure to a 

distracting environment is not enough to influence behavior.  

 Future research should look at how this type of 

environmental manipulation would work on individuals who 

work full-time jobs. In addition, finding a different way to 

manipulate the environment, such as room temperature, may 

produce a stronger effect. It also may be beneficial to look at 

specific types of deviant behavior separately to see if there are 

different environmental effects on each. Although we did not 

find any significant results, recognizing the limitations of this 

study can promote future research on the effects of workplace 

environment and its effect on deviant behavior in order to 

promote healthier work environments. 

 
APPENDIX 

 

Your boss has been out of town all week on vacation and failed to find an 

interim supervisor while she is out of town. You have observed many of your 

coworkers leaving early without accounting for the time on their punch cards. 

Knowing that there would not be any repercussions, how likely would you be 

to leave work early and not report the hours you did not work? 

 Extremely likely (1) 

 Moderately likely (2) 

 Neither likely nor unlikely (3) 

 Moderately unlikely (4) 

 Extremely unlikely (5) 

 

You have been fairly unsatisfied with your job for about 6 months now and 

have just started applying for new positions elsewhere but so far have had no 

luck. With no new job set up yet, how likely would you be to take a stack of 

printer paper for your house from work? 

 Extremely likely (1) 

 Moderately likely (2) 

 Neither likely nor unlikely (3) 

 Moderately unlikely (4) 

 Extremely unlikely (5) 

 

You and your coworker were both up for a big promotion. Your coworker 

ended up securing the new position and they are now in charge of your daily 

work activities. You liked the old way of doing things, even if they did take 

more time. What is the likelihood you would deviate from what you have been 

told to do and instead work the way you prefer? 

 Extremely likely (1) 

 Moderately likely (2) 

 Neither likely nor unlikely (3) 

 Moderately unlikely (4) 

 Extremely unlikely (5) 

 

You overhear private information about a coworker regarding their personal 

life. How likely are you to share that information with your coworkers?  

 Extremely likely (1) 

 Moderately likely (2) 

 Neither likely nor unlikely (3) 

 Moderately unlikely (4) 

 Extremely unlikely (5) 

 

You are working on a big project due at the end of the week for your boss. As 

you are trying to print, the printer breaks and shuts down. How likely are you 

to leave the printer broken and move on with your work? 

 Extremely likely (1) 

 Moderately likely (2) 

 Neither likely nor unlikely (3) 

 Moderately unlikely (4) 

 Extremely unlikely (5) 
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The Effect of the Presence of a Dog on People’s 

Perceptions of Attractiveness 
 

Sharon Tsoi1, Alex J. Keip2, Harrison Nguyen3, and Juliet Laske4 
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Many different factors influence how one is perceived in pictures, specifically through social media. Past research 

has shown that varying social contexts can enhance an individual’s perceived attractiveness. This study 

hypothesized that individuals would be perceived as more attractive when they are pictured with a dog than when 

pictured alone. Participants were divided into two groups where one group was presented with pictures of models 

with a dog while the other group was presented with pictures of models by themselves. After viewing the pictures, 

participants rated the attractiveness of each model. The results showed that when a person is pictured with a dog, 

it did not have a significant effect on perceived attractiveness, which suggests that it has no significant impact on 

how one is perceived in the real world. 
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The revolution of cellphones has undergone drastic 

changes in the past decade. Flip phones have now been 

replaced by smartphones. The growing popularity and easy 

accessibility of smartphones have induced substantial usage of 

popular social media apps such as Facebook, Twitter, and 

Instagram. About 67% of those who have internet access use 

social media sites (Duggan, 2013). With online dating 

becoming more popular, the rise in social media has also 

contributed to the increase of online dating apps such as 

Tinder, Zoosk, Bumble, Grindr, Hot or Not and many others. 

Among the numerous dating apps, Tinder has become the most 
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common and popular. About 10 million users are active 

everyday on Tinder and a majority of them are of late 

adolescent age (Ligtenberg, 2015). The appeal behind Tinder is 

that it allows individuals to be more selective of whom they 

wish to “match” with depending on how much interest they 

have in another user. This interest is usually influenced by the 

other user’s profile description and the few profile pictures they 

choose to best display them. A study done by Whitty and Car 

(2006) on general online dating revealed that a majority of both 

men and women found physical attractiveness to be a key factor 

in judging an individual’s online dating profile.  

Previous studies have tested a variety of factors that 

could influence the physical attractiveness of an individual in a 

picture. A recent study tested how the presence or absence of a 

woman’s smile influences her physical attractiveness (Wang, 

Montgomery, Leon, & Chiang, 2015). The results revealed 

that there was no significant change in men’s perceptions of 

physical attractiveness of the woman in both conditions. This 

study was based on a previous study where the results showed 

that there was a positive correlation between women smiling in 

their yearbook pictures and their physical attractiveness (Ellis 

& Das, 2011).  

Recent research has tested the how various social 

contexts (i.e., being with friends of the same or opposite 

gender and socio-economic status) can alter the perceived 

attractiveness of men and women in pictures. One study 

showed that both genders were perceived as more attractive 

when pictured with another person of the opposite gender 

(Gouda-Vossos, Dixson, & Brooks, 2016). Interestingly, other 
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research also showed that individuals were considered more 

attractive if they were pictured with a same gender friend who 

was also attractive (Little, Caldwell, Jones, & DeBruine, 

2011). Other social contexts such as being pictured with 

luxurious possessions or being pictured wearing high-end 

clothing—indicating a higher economic status—have also shown 

men but not women to be perceived as more attractive (Dunn & 

Hill, 2014). This gender difference was also seen in another 

study where only the males were rated as significantly more 

attractive when presented alongside a Silver Bentley 

Continental GT (high status car) versus a Red Ford Fiesta ST 

(neutral status car). The women in this study did not show any 

significant difference in their attractiveness when presented 

alongside the high status car versus the neutral status car (Dunn 

& Searle, 2010). 

The relevant research of social contexts has shown the 

effects social aspects can have on perceived attractiveness. 

Other social aspects such as the tendency to form bonds with 

pets or domestic animals may have an influence on how one is 

perceived. For example, if an individual is pictured with a pet, 

they may be perceived differently than if they were pictured 

alone. The presence of a pet could elicit positive feelings in the 

viewer, given the human tendency to bond with animals, which 

could also impact his or her perception of the person in the 

photo. The tendency to bond with pets could be because of the 

biological response humans have towards infantile (cute) faces. 

For example, it’s been hypothesized that infantile features of 

pets such as their round face and big eyes trigger a biological 

tendency in humans to elicit affectionate and caring behavior 

(Borgi & Cirulli, 2016). The infantile face hypothesis 

originated from Lorenz’s notion that the faces of babies follow 

a baby schema (i.e., large head, round face, bigger eyes etc.) 

where the structure of the baby’s face induces a caring and 

affectionate response from humans (Lorenz, 1943). One study 

manipulated the faces of adults to give them more infant-like 

features and the results showed that these baby-like features 

were perceived as attractive and cute (Little, 2012). The results 

also suggested that attraction to baby-like features is not limited 

to just the faces of infants.  

Studies have shown that humans have a tendency to 

form bonds with pets by eliciting caring and affectionate 

behavior in response to the animals’ infantile faces. It is 

possible that the cuteness of these faces in the presence of 

another individual may or may not have a positive influence on 

the perceived attractiveness of the individual. Not many studies 

have explored this possibility, however. The social context of 

owning a pet or being perceived as a person who loves 

domestic animals may also exhibit similar findings of the 

studies previously mentioned where various social contexts can 

have a positive influence on an individual’s perceived 

attractiveness (Dunn et. al, 2014; Little et. al, 2011; Gouda-

Vossos et. al, 2016).  Not enough research has been done to 

test whether individuals pictured with pets or domestic animals 

are perceived as being more or less attractive. This study’s aim 

is to test whether or not the appearance of a dog can increase 

an  individual’s  attractiveness  when  the  individual is pictured  
 

      
 

FIGURE 1.  Left, Condition 1: Picture with the dog.  Right, Condition 2: 

Picture without the dog. 

 
 

with a dog. A rating scale for measuring attractiveness was 

made for this study. Attractiveness will be measured based on 

of a rating scale of 1-10 where a rating of 1 is considered the 

least attractive, 5-6 is average and 10 is the most attractive.  

 

METHOD 

 

Participants 

A total of 37 participants were selected for this study 

through convenience sampling. These participants were 

undergraduate students from the University of Minnesota and 

were taken from two class sections of a Research Methods 

class. The participants consisted of 23 females and 14 males 

and their ages ranged from 19-22 years old. Fifty-seven percent 

of the participants identified as Caucasian, 27 percent identified 

as Pacific Islander/Asian, six percent identified as Hispanic, 

five percent identified as African American, and five percent 

identified as other. Participants were not given any 

compensation for completing this study.  

 

Materials 

 Participants in both conditions were given a 

questionnaire that was split up into three sections (see 

Appendix). The first section gave a description of the study 

(without revealing the purpose of the study), instructions, and 

an operational definition of which score was considered to be 

the least and most attractive. In the second section, participants 

were given questions pertaining to their demographic 

background (i.e., age, gender, and race). The third section 

contained the attractiveness rating scale of 1 to 10 for each of 

the eight models. 

Two different sets of photos were created for the two 

conditions in which participants were either shown photos of 

each individual model pictured with the dog or were shown 

photos of each individual model pictured without the dog (see 

Figure 1 for an example). All of the pictures were taken at one 

place on the University of Minnesota campus. The models in 

this  study consisted  of four females  and four males who were  
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FIGURE 2.  Total mean ratings of attractiveness for all models in each 

condition. The blue bar represents the condition of the presence of the 

dog with the model. The orange bar represents the condition of no 

presence of the dog with the model. Error bars represent standard 

deviations. 

 

 

students at the University of Minnesota. The researchers chose 

models from among people they knew and who were willing to 

participate in the study as models. None of the models were 

part of the Research Methods class. All eight of the models 

were pictured in both conditions wearing their own clothes and 

their outfits remained the same for each condition. The 

manipulated condition contained the set of the photos of each 

individual model pictured with the dog while the other 

condition contained the set of photos of each individual model 

pictured without the dog. The same dog was used for all of the 

photos in the manipulated condition. Each set of photos was 

displayed through a slideshow that was projected onto a screen 

in two different classrooms. Data were collected through the 

questionnaires given to the participants in which they all wrote 

down a rating of attractiveness from 1-10 for each model using 

the scale created for this study.  

 

Procedure  

The study was performed in a specific timeslot and all 

of the students in each class section during that time period 

were asked to participate. An informed consent paragraph was 

read to the participants at the beginning of the study. They 

were informed about the confidentiality of their answers in the 

questionnaire and were also informed about the option to 

withdraw from the study at any time. Both conditions were run 

concurrently in different classrooms and under different 

experimenters. Pictures of models in both conditions were 

displayed onto a large projector screen in each classroom.  

Participants who were a part of the condition that had 

the presence of the dog were given a slideshow. Each slide 

displayed a picture of each model with the dog. The first four 

models shown were males while the last four models shown 

were females. The participants were then asked to write down 

the ratings of attractiveness for each of the models on the 

questionnaire. Participants in the other condition that didn’t 

have the  presence of  the  dog underwent  the same procedure.  

 
 

FIGURE 3.  Mean ratings of attractiveness for each model. Blue bars 

represent the condition of the presence of the dog with the model. 

Orange bars represent the condition of no presence of the dog with the 

model. Error bars represent standard deviations from the mean of each 

model’s rating of attractiveness. 

 

 

They were given a slideshow where each slide displayed a 

picture of each model without the dog. The models were 

presented in the same order in both conditions. The participants 

were then asked to write down on the questionnaire the ratings 

of attractiveness for each of the models. A debriefing session 

was held at the end of the experiment and the purpose of the 

study was revealed to the participants.  

 

RESULTS 

 

A one-tailed independent-groups t-test was performed 

to compute if there was a statistical increase in the mean ratings 

of attractiveness for the models who were pictured with the dog 

in comparison to the same models who were not pictured with 

the dog. Level of attractiveness was measured through 

participants’ ratings of each model on a scale of 1-10 in both 

conditions. Average ratings of each model in both conditions 

were calculated and then summed to produce a total overall 

average for each of the conditions (see Figure 2). Overall, the 

analysis showed that there was no significant increase in ratings 

of attractiveness for the models with the dog (M = 46.12, SD 

= 8.85) versus the models without the dog (M = 43.25, SD = 

10.37), t(35) = 0.90, p = 0.188. A majority of the models did 

show a trend of a slight increase in attractiveness when pictured 

with the dog (see Figure 2) but the increase in the ratings was 

too small to reach statistical significance. Only model 3 showed 

a significant increase in levels of attractiveness (see Figure 3) 

when he was pictured with the dog (M = 7.47, SD = 1.28) 

compared to being pictured without the dog (M = 5.20, SD = 

2.21), t(35) = 3.73, p = 0.001. 

 

DISCUSSION 

 

The results showed that there was no significant 

increase in an individual’s attractiveness when they were 

pictured with a dog compared to when they were not pictured 
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with a dog. This was based on the ratings of attractiveness 

participants gave for each model in both conditions. We reject 

the hypothesis that individuals are perceived as more attractive 

when pictured with a dog than when they are pictured alone 

because the total average rating score for the manipulated 

condition did not significantly increase from the normal 

condition, 

 These results do not reveal the same statistically 

significant findings that previous studies have had in terms of 

various social contexts having an influence on perceived 

attractiveness of individuals. The study done by Gouda-Vossos 

et al. (2016) showed that individuals of either gender were 

perceived as more attractive when pictured with another person 

of the opposite gender. Even being pictured with an attractive 

friend was also shown to increase an individual’s attractiveness 

(Little et al., 2011). Other social contexts such as being 

pictured with luxurious items have shown to increase the 

attractiveness of males in another study (Dunn et al., 2014).  

 The sample size was quite limited for this study. Only 

37 participants were conveniently sampled by just two of the 

lab sections of the Research Methods class. A larger sample 

size could have produced significant results since model three 

did display a significant increase when he was pictured with the 

dog. The significant increase in model three however, could 

have occurred by chance. The sample size was also not 

representative of the general population of the university which 

holds a wide range of students of several races. The majority of 

the participants were either Caucasian or Asian. There was also 

little variation between the races of the models who for the 

majority of were Caucasian. It could be that the lack of 

diversity among the models and the participants led to 

insignificant results.  

 Another limitation that could have caused our results 

to be insignificant was how broad our definition of 

‘attractiveness’ was. The results may have differed had we 

operationally defined the rest of the scores in the scale instead 

of just defining 1 and 10. Attractiveness in general is quite 

broad and many factors—not just physical looks—contribute to 

it, therefore the 1-10 scale may not have been precise enough 

to allow valid measurement. Had we incorporated other kinds 

of scales to measure attractiveness, our results could have been 

different. For example, we could have also measured some 

factors of attractiveness by asking the subjects to rate how 

charming each model looked, how much they would want to be 

friends with the model, how popular or well liked each model 

looked, and how pleasing was each model’s appearance. These 

other factors would have broaden the definition of 

attractiveness and perhaps would have produced significant 

results similar to model 3. 

 Other minor factors that could have affected our 

results were how the models were pictured and presented. The 

pictures were taken outside and each model had small to large 

variations of light from the sun which may have affected the 

exposure of the picture, thus affecting the quality of each 

picture. Pictures were not taken at the same angle or the same 

distance away from the model, however these two factors were 

not substantially different for each shot.  The way the models 

smiled may have played a minor role in how they were 

perceived. Some of the models smiled with their mouth closed 

and others smiled with their teeth. While showing the pictures 

to the subjects, the male models were presented first followed 

by the females. This may have had ordering effects on the 

results.  

 This study explored a social context that was far 

different from the other social contexts of previous studies 

(Dunn et al., 2014; Little et al., 2011; Gouda-Vossos et al., 

2016). Previous studies tested whether being pictured with a 

human of the opposite gender or with an attractive human of 

the same gender would increase an individual’s perceived 

attractiveness whereas this study hypothesized that a dog (non-

human) would increase an individual’s perceived attractiveness. 

Because the results were insignificant and the study took a far 

different approach of social context, it could be that our 

hypothesis has no real-world effect. In other words, being 

pictured with a dog may not really have an influence on an 

individual’s perceived attractiveness at all in the real world. 

This should not be conclusive, however, because there’s still a 

lack of research behind this hypothesis.  

 More studies should be done to test if being pictured 

with other common pets such as a cat or guinea pig could 

significantly increase the attractiveness in individuals since our 

study did not produce significant results with dogs. The studies 

could test to see if the effects of infantile faces from pets could 

positively impact the perceived attractiveness of the person 

who’s pictured with them. Previous studies have shown the 

infantile faces of pets elicit caring and affectionate behavior in 

humans (Borgi et al., 2016; Lorenz et al., 1943). These studies 

should include a larger and more diverse sample size as well as 

offer more operationally defined ways to measure 

attractiveness.  

Future studies should explore other social contexts that 

could influence an individual’s perception of attractiveness. For 

example, further studies could test if individuals are perceived 

as more attractive if they are pictured with a large group of 

friends versus a small group. Another study could test if 

individuals are perceived as more attractive if they are 

perceived as adventurous in pictures where they are in located 

in exotic places of the world. Gender differences also seem to 

play a role in perceived attractiveness for men and women, 

particularly in the social context of socioeconomic status. Past 

studies by Dunn et al. (2014) and Dunn et al. (2010) have both 

shown that men are more likely than women to be found as 

more attractive when they are perceived as having a higher 

SES. Future research should be done to see if occupations 

associated with a higher SES (e.g., doctor, engineer etc.) have 

a stronger positive influence over perceived attractiveness than 

just being presented with higher SES items or possessions.  

 Although this study failed to show a significant 

increase in perceived attractiveness of individuals pictured with 

a dog, other social contexts such as being pictured with the 

opposite gender or with an attractive person of the same gender 

have both shown to increase an individual’s attractiveness. 
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Being pictured in different social contexts can have a positive 

impact on how individuals are perceived. More studies should 

test which kinds of social contexts can increase an individual’s 

perceived attractiveness. This could be beneficial for frequent 

users of online dating websites and apps who wish to have 

more success in attracting other users to their profile. Online 

dating has become more common today and because of that, 

the results of these kinds of studies could reach out to a large 

population of people who are part of the online dating 

community. Factors that have a positive influence on how one 

is perceived in pictures on his or her dating profile could spark 

more interest in others as well as increase their chances of 

meeting more people online. 

 

APPENDIX 

 

Directions: 

In this experiment, you will be looking at pictures of eight different people and 

rating them based on general attractiveness on a scale of 1-10; 1 being the least 

attractive and 10 being the most attractive. You will be given an assessment 

sheet to record your ratings as well as some basic information about yourself. 

This is an individualized procedure, so please do not talk with your neighbor 

during the experiment. After you are finished with the procedure, please hand 

in your assessment sheet.  

 

1. Age:  

 

2. Gender (circle one): 

a. Male 

b. Female 

c. Other 

 

3.  Race *optional (circle one): 

a. Caucasian 

b. African - American 

c. Asian/Pacific Islander 

d. Hispanic 

e. Other  

 

Model 1 Level of Attractiveness (1-10): 

Model 2 Level of Attractiveness (1-10): 

Model 3 Level of Attractiveness (1-10): 

Model 4 Level of Attractiveness (1-10): 

Model 5 Level of Attractiveness (1-10): 

Model 6 Level of Attractiveness (1-10): 

Model 7 Level of Attractiveness (1-10): 

Model 8 Level of Attractiveness (1-10): 
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The Impact of Media Images on Women’s  

Self-Esteem 
 

Jamie Kiefer1 and Suyang Shi2 

Department of Psychology, University of Minnesota, Minneapolis, Minnesota 

 

Self-esteem is an impactful component in a person’s life that can fluctuate regularly. The current study analyzed 

the impact of media image content on female viewers’ self-esteem. We hypothesized that women who viewed 

advertisements containing an attractive celebrity face would experience a greater decline in self-esteem levels than 

those who viewed comparable media images without a face. Our hypothesis was not supported; we did not find a 

significant relationship between image content and change in self-esteem. Regardless, it is important to continue 

investigating how exposure to media images can affect one’s self-esteem, as low self-esteem levels have been 

linked to the development of eating disorders and mental illness. 
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Between billboards, magazines, and the internet, a 

person may feel bombarded by advertisements on a daily basis. 

When these advertisements contain pictures of attractive 

people, such as celebrities and models, what effect does this 

have on the viewer’s self-esteem? Given the associations 

between low self-esteem and depression, negative affect (Stice 

and Shaw, 1994), body dissatisfaction, and bulimic 

symptomology (van Furth, 2016), it is essential to understand 

the impact of media advertising on self-esteem.  

According to Kenealy, Gleeson, Frude, and Shaw 

(1991), the relationship between self-esteem and self-perceived 

levels of attractiveness begins in childhood. In the study, 

children completed a self-esteem measure and then rated their 

own attractiveness. The researchers found that children with 

lower self-esteem ratings believed themselves to be less 

attractive than the objective raters found them. The results of 

this study demonstrate that self-esteem and self-perceptions of 

attractiveness are positively correlated and that people can 

begin experiencing lowered self-esteem at a young age. 

Researchers have expanded upon this finding by 

attempting to manipulate people’s self-esteem using media 

images  of  attractive  models.  For example, Knee, Neighbors,  
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2 Suyang Shi is a junior in the College of Liberal Arts. She will be graduating 

in May 2017 with a B.A. in Psychology and a minor in Mass Communication. 

She plans to pursue postgraduate studies in Human Resources and Labor 

Relations Management in business school.  
 

and Patrick (2003) studied how women’s perceived levels of 

self-attractiveness impacted the likelihood of them comparing 

their bodies to those of thin models, and how that altered their 

self-esteem. The researchers found that women experienced 

negative affect (i.e., negative emotions) and reduced self-

esteem if they engaged in upward comparison (i.e., comparing 

themselves to someone more attractive). This was especially 

true for women who had low levels of self-perceived 

attractiveness before exposure to the images. This study 

suggests that media images could have a negative impact on the 

viewer’s emotions and self-esteem. 

Tiggemann and McGill (2004) studied whether 

advertisements containing a picture of either a model’s entire 

body or part of a model’s body resulted in greater negative 

affect in female subjects. The researchers found that viewing 

pictures containing a model’s full body and those with only 

parts of the body had equivalent detrimental impacts on mood 

and body satisfaction. Finally, the study found that women who 

reported engaging in more self-comparison reported lower 

mood and body satisfaction than women who reported engaging 

in less self-comparison. These results support the hypothesis 

that viewing media images containing only parts of a model’s 

body can negatively impact women’s affect and self-perceptions 

of attractiveness. 

Similarly, Balcetis and Zell (2012) investigated the 

effect of social comparison on self-evaluated attractiveness. 

Subjects were given surveys to analyze their self-esteem and 

overall level of satisfaction with their appearance. The 

participants were then shown pictures of either the faces of 

attractive   models,   faces   of   average   looking   people,   or  
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FIGURE 1.  Advertisements containing celebrity faces. 

 

 

landscapes (control). Next, subjects were placed in front of a 

mirror and asked to pick out their real picture from a collection 

of images that had been morphed to make them look varyingly 

more or less attractive. It was found that subjects exposed to 

more attractive faces tended to pick a less attractive picture of 

themselves, and those exposed to less attractive people in 

pictures picked out a more attractive picture of themselves. 

This study provides evidence that exposure to attractive faces in 

the media alters the viewer’s perceptions of their own facial 

attractiveness. 

Researchers have made great strides in studying the 

impact of images containing attractive people on women’s self-

perceived levels of attractiveness. Nevertheless, whether 

viewing attractive faces, such as those of celebrities, has a 

significant impact on women’s self-esteem has not been 

thoroughly studied. This study attempts to address this gap in 

research by measuring female participants’ self-esteem levels 

before and after exposure to advertisements with or without the 

faces of attractive female celebrities. We predicted that subjects 

viewing pictures with celebrity faces would experience a larger 

decline in self-esteem than those shown neutral advertisements.  

 

METHOD 

 

Participants 

Twenty-three young (mean age = 20, SD = 1.36) 

female participants from an undergraduate psychology course 

participated in the study. Of the subjects, 65% identified 

themselves as Caucasian, 4% as Latino or Hispanic, 26% as 

Asian or Pacific Islander, and 4% as other. The participants 

were not compensated for their participation. 

 

Materials 

The present study used paper surveys to record 

subjects’ demographic information. Different questions from a 

self-esteem scale created by Rosenberg (1965) were used to 

create paper surveys that measured subjects’ self-esteem levels 

before  and  after  treatment  (see  Appendices  A  and B).  The  

                      

                          

                     

                            
 

FIGURE 2.  Advertisements without celebrity faces. 

 

 
questions created by Rosenberg can be identified in bold in the 

appendices. A few of the questions on the forms were used to 

disguise the nature of the study and were not analyzed upon 

completion of the study. The researchers created the irrelevant 

questions by trying to match the wording of the prompts 

created by Rosenberg. Paper forms were also used for subjects 

to rank how attractive they found each face (see Appendix C), 

or overall image (see Appendix D) using a Likert scale.  

Google Slides was used to create the two slideshows of 

advertisement images. The images were obtained from a 

Google Image search using the phrase “celebrity endorsement 

advertisements” (see Figure 1). Google Image searches were 

made to find advertisements for the control group that 

corresponded with the brands of the products in the 

experimental images (see Figure 2). For example, one set of 

images used were advertisements for L’Oreal makeup, where 

the image in the experimental condition contained the face of 

Beyoncé Knowles, while the control advertisement showed only 

their packaged makeup. 

 

Procedure 

Four subjects at a time were brought into a room and 

were asked to sit at a computer. Two women sat at computers 

designated for the experimental group, and two sat at 

computers for the control group. Assignment to conditions was 

random. The participants were given an informed consent form 

and were told to complete a survey to record demographic 

information and their baseline self-esteem levels (Appendix A). 

The subjects were told to begin the slideshow and complete the 

appropriate rating form. If the women were in the experimental 

group, they were shown ten advertisements, each containing a 

different female celebrity face. After looking at an image, they 

used a form to rate how attractive they found the celebrity’s 



 

 

MEDIA IMAGES AND SELF-ESTEEM                                                                                                                                                    Kiefer and Shi                                                                                                                                                     

 

 

 

 

VOLUME 14 – FALL 2016 - www.psych.umn.edu/sentience 

© 2016 Regents of the University of Minnesota                                                                                                                                                             34 

face (Appendix C). If they were assigned to the control group, 

they were shown ten advertisements that corresponded to the 

brands in the experimental group (e.g., both advertising 

L’Oreal makeup), but the advertisements did not contain a 

celebrity face. These participants used the form to rank each 

advertisement based on how attractive they found each picture 

holistically (Appendix D). Next, all subjects were told to 

complete the final questionnaire, which reassessed their self-

esteem levels (Appendix B). The participants were then 

debriefed together inside of the testing room.  

 

RESULTS 

 

The data were separated into experimental and control 

groups, and the mean change in self-esteem scores was 

calculated for each group using the Rosenberg self-esteem 

questions. The form in Appendix A was scored with “Strongly 

Agree” equaling 3, “Agree” 2, “Disagree”1, and “Strongly 

Disagree” equaling 0. The form shown in Appendix B was 

reverse scored, with “Strongly Agree” equaling 0, “Agree” 1, 

“Disagree” 2, and “Strongly Disagree” 3. A directional 

independent-groups t-test was performed to determine whether 

the changes in self-esteem scores declined significantly more 

after viewing advertisements with attractive female celebrity’s 

faces than after viewing advertisements containing only 

products. Analyses showed that the women who viewed 

advertisements containing attractive celebrity faces (M = -

1.50, SD = 3.99) did not have significantly larger decreases in 

self-esteem scores than those who viewed media images 

without a face (M = -1.09, SD = 1.45; t(21) = 0.32, p = 

0.376). 

 

DISCUSSION 

 

The results of this study did not support the hypothesis 

that women exposed to attractive faces in advertisements would 

experience a significantly larger decline in self-esteem scores 

than women shown comparable advertisements without a face. 

This finding differs from past research, such as the study done 

by Knee, Neighbors, and Patrick (2003), who found that 

women who viewed images containing beautiful models 

experienced a greater increase in negative affect compared to 

women who were shown neutral pictures.  

Due to an abundance of past research, it is likely that 

when women view media images containing an attractive face, 

it has an impact on their self-esteem levels. The present study 

may not support this conclusion due to the small sample size of 

23 subjects. The participants were all psychology majors at the 

University of Minnesota, which limits the external validity of 

this study. Moreover, the celebrities in the photographs may 

not have been seen as attractive by the participants, as 

screening was not done beforehand to determine how 

universally attractive the celebrities were found to be. 

Therefore, participants who saw the celebrities in the 

advertisements as unattractive may not show a decline in self-

esteem. It is also possible participants were aware of the 

purpose of the study and could have answered similarly on the 

before and after slideshow surveys, resulting in a lack of 

significant changes in self-esteem scores. Splitting the 

Rosenberg self-esteem scale in half may have resulted in 

inequivalent measures of changing self-esteem. If the pre- and 

posttest did not equivalently measure subjects’ self-esteem, then 

comparing the two scores would be erroneous. Finally, the 

participant may not have been exposed to enough 

advertisements for a diminution in self-esteem to occur. 

Future research could address the issues in this study 

by using a larger sample size of randomly chosen women to 

increase the power of the study and allow for greater external 

validity. An established procedure could be used to choose 

advertisements based on how attractive people find various 

celebrities, increasing the likelihood of participants engaging in 

upward comparison during the study. To reduce differences 

between the control and experimental advertisements, the same 

advertisement could be used for both groups with the attractive 

face edited out for the control group. Counterbalancing could 

be used for the self-esteem surveys to minimize the effects of 

inequalities in the measurement scales. Having more items on 

the self-esteem measurements would better evaluate subjects’ 

self-esteem levels, as well as increase the likelihood of 

detecting an effect. More advertisements could be shown to 

participants, also increasing the possibility of finding an effect. 

Moreover, further research is needed to evaluate how race and 

gender impact viewers’ self-comparison to media images. 

This study compared the impact of media images 

containing an attractive female celebrity face on women’s self-

esteem levels. Upon analysis, the self-esteem levels of 

participants did not decline by a larger amount when presented 

with advertisements with attractive faces than neutral 

advertisements. Since people are exposed to advertisements on 

a daily basis, it is crucial for researchers to continue studying 

the media’s impact on viewers’ self-esteem. 

 

APPENDIX A 
 

 Strongly 

Agree 

(3) 

Agree 

 

(2) 

Disagree 

 

(1) 

Strongly 

Disagree 

(0) 

I feel that I am a person of worth, at 

least on an equal plane with others. 

    

I feel that I am physically attractive.      

I feel that I have a number of good 

qualities 

    

I feel that I have a personality that 

attracts other people.  

    

I am able to do things as well as most 

other people 

    

I am able to accept changes in life.      

I take a positive attitude toward 

myself. 

    

I feel that I am successful.      

On the whole, I am satisfied with 

myself. 
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APPENDIX B 

 

 Strongly 

Agree 

(0) 

Agree 

 

(1) 

Disagree 

 

(2) 

Strongly 

Disagree 

(3) 

I consider myself outgoing.      

I feel I do not have much to be proud of.     

I am proud of my accomplishments.     

I wish I could have more respect for 

myself. 

    

I’d rather work alone than in a group.     

I certainly feel useless at times.     

I feel I am worthy of love.      

At times I think I am no good at all.     

 

APPENDIX C 
 

Now, we would like you to rate the celebrity faces on each of the 10 advertisements 

you see on a scale from 1 to 10, where 1 is not at all attractive and 10 is extremely 

attractive. 
 

   Not attractive at all             Neutral             Extremely attractive 

1.       1        2        3        4        5        6        7        8        9        10         

2.       1        2        3        4        5        6        7        8        9        10 

3.       1        2        3        4        5        6        7        8        9        10 

4.       1        2        3        4        5        6        7        8        9        10 

5.       1        2        3        4        5        6        7        8        9        10 

6.       1        2        3        4        5        6        7        8        9        10 

7.       1        2        3        4        5        6        7        8        9        10 

8.       1        2        3        4        5        6        7        8        9        10 

9.       1        2        3        4        5        6        7        8        9        10 

10.       1        2        3        4        5        6        7        8        9        10 
 

APPENDIX D 
 

Now, we would like you to rate each of the 10 advertisements you see on a scale 

from 1 to 10, where 1 is not at all attractive and 10 is extremely attractive. 
 

     Not attractive at all             Neutral             Extremely attractive 

1.       1        2        3        4        5        6        7        8        9        10 

2.       1        2        3        4        5        6        7        8        9        10 

3.       1        2        3        4        5        6        7        8        9        10 

4.       1        2        3        4        5        6        7        8        9        10 

5.       1        2        3        4        5        6        7        8        9        10 

6.       1        2        3        4        5        6        7        8        9        10 

7.       1        2        3        4        5        6        7        8        9        10 

8.       1        2        3        4        5        6        7        8        9        10 

9.       1        2        3        4        5        6        7        8        9        10 

10.       1        2        3        4        5        6        7        8        9        10 
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