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Using an Implicit Association Task to Explore 
Gender-Academic Subject Stereotypes 
 
Kelly McCann1 
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Previous studies have shown that people perceive an implicit association between gender and particular school 
subjects.  A goal of previous research has been to understand what contributes to these stereotypical associations 
and what types of characteristics correlate with them.  In the present study, participants were asked to complete an 
implicit association task (IAT) by sorting words into compatible gender/subject pairings and incompatible 
gender/subject pairings.  This study tested the hypothesis that participants will be more accurate and have a 
quicker reaction time when performing the IAT when they have to relate masculine stereotyped words with 
science related subjects than when relating feminine stereotyped words with science related subjects.  Our results 
indicated that both reaction time and accuracy were significantly lower when the category pairings were 
incompatible, i.e., when participants were asked to relate males with liberal arts majors and females with science.  
Reaction time was slower and accuracy was lower when the category pairings were incompatible.  These findings 
are consistent with previous research and indicate an implicit association between these two categories. 
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In general, there seems to be a difference between 
genders when it comes to school subjects and interests 
(Steffens, Jelenec, & Noseck, 2010, White & White, 2006).  
The extent to which these differences are determined by 
biological factors rather than cultural factors is unclear.  
Regardless of the source of gender differences in academic 
interests, we are interested in exploring the extent to which 
people perceive these gender differences to exist; that is, we 
will examine whether people hold gender stereotypes regarding 
chosen areas of study.  More specifically, we ask whether 
males are associated implicitly with scientific subjects and 
whether females are associated implicitly with the liberal arts.  
This association is suggestive of the stereotype that males are 
more capable when it comes to scientific subjects than females.  
This topic is important because it allows us to see how this 
stereotype and implicit association based on gender, correlate 
and relate to each other, which may, in turn, influence the 
choices each individual makes with respect to different subjects 
in school.  For example, females may be less likely to pursue 
science if they believe that they cannot achieve success in the 
subject. By showing there is a perceived association between 
gender and school subjects, we can address and work to change 
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the influence these associations have on students.  Continued 
research on this topic can open up opportunities for both 
genders in a variety of subjects and interests. 
 One instrument for detecting relationships that are 
perceived by an individual is an implicit association task (IAT).  
An IAT is a test that measures the accuracy and reaction time 
of an individual in sorting items into one of two groups.  The 
groups usually will be defined in terms of multiple category 
headings, often displayed on a computer screen. A word will 
then appear on the screen and the participants are asked to 
indicate as quickly and accurately as possible the correct group 
for the word based on the category headings that define the 
group. For example, in the present study, four sets of words 
defined by the category headings “male”, “female”, “science”, 
and “liberal arts” were used (see Table 1).  There were four 
phases:  One for sorting “male” and “female” words, and one 
for sorting “science” and “liberal arts” words.  The other two 
groups were defined by pairing the stereotypically compatible 
headings of “male/science” and “female/liberal arts” in which 
all four word lists were cycled through (see Table 1).  Words 
from the four lists were then displayed individually and 
participants sorted them into one of the two groups by pressing 
keys on the computer keyboard.  Then, new groups were 
defined by pairing stereotypically incompatible headings of 
“male/liberal arts” and “female/science” and participants once 
again sorted the individual words into the two groups as 
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quickly and accurately as possible.  The IAT is believed to 
reveal implicit stereotype-driven associations between category 
headings in that when people are asked to sort words into 
groups that are defined by incompatible category headings, they 
usually exhibit slower reaction times and lower accuracy than 
when the category headings are compatible. 
 Kiefer and Sekaquaptewa (2007) used the IAT to 
provide evidence for the implicit nature of gender stereotypes. 
Their research tested for implicit stereotyping of women and 
math by having participants sort words that were related to 
either mathematics or the humanities.  Like our IAT, the 
academic subjects were paired with either male or female and 
then switched to represent compatible and incompatible 
stereotypes.  All the participants were women, and they 
concluded that those who performed poorly on the IAT tended 
to have higher gender identification, where gender 
identification is defined as a person’s inner sense of being 
either male or female.  Gender identification was measured by 
the extent to which an individual considers their gender to be a 
central part of their overall identity.  High gender identification 
was associated with poor performance in math assessments and 
these women showed less interest in math related careers. In 
contrast, women who performed well on the IAT tended to 
identify less with their gender. These women were more 
interested in math related careers and performed better on math 
assessments.  In a similar study, Steffens, Jelenec, and Noack 
(2010) found that girls as young as age nine were found to 
exhibit the same implicit association, and with age, this 
association grew stronger.  The researchers used an implicit 
association task in a cross-sectional study to determine how 
attitudes vary across different age groups.  They also had 
participants perform a word-sorting task, but used the 
categories of math and foreign language.  They found that girls 
in grades 4 and 9 had stronger gender stereotype associations 
than boys in the same grade.  Based on the IAT, girls 
associated themselves with the humanities, while boys did not 
associate themselves with either science or the humanities.  
These two studies conclude that implicit associations can be 
influential on a personal and intimate level.  Females 
themselves hold these associations, which may in turn steer 
their interests toward certain subjects and professions.   
  Research has also shown that individuals who go 
against these associations are seen as non-normative, and 
deemed as outcasts because of it.  Using a questionnaire, 
Kessels (2005) determined how closely students associated with 
their gender, if they liked certain subjects outside their gender 
stereotype and also what their social standing in their class was.  
Kessels (2005) had the participants fill out self-reports to 
determine their association with gender identity, and to find out 
how each student rated themselves in popularity.  Also using a 
self-report, Kessels (2005) determined how much each student 
liked a school subject (physics, music), and also found out how 
each student actually performed in the subject by looking at 
report cards.  Overall, it was found that those who liked 
physics were perceived to have more masculine traits.  For 
boys, this had little impact on how they felt about themselves in 

terms of popularity.  Girls on the other hand, felt more rejected 
by their peers for liking and excelling in physics.  As a result, 
boys tended to enjoy and excel in physics more than girls.  This 
may attribute to the negative stereotype encountered by girls 
when they express interest in science subjects.  Another 
important aspect is that boys did not feel any less popular when 
they expressed an interest in music, which suggests that girls 
are more affected by the stereotype than boys.  Those who 
were considered more popular in the classroom identified more 
closely with their gender stereotype.     
 Implicit gender stereotypes also relate to nation-level 
stereotypes and according to a study by Nosek et al. (2009) the 
bigger the sex differences in math and science achievement the 
higher the correlation of implicit gender stereotyping at a 
national level.  This study was made available to several 
different countries through Project Implicit.  Project Implicit is 
an online source (https://implicit.harvard.edu) for the implicit 
association task, and through this source the researchers were 
able to see how sex differences in math and science 
achievement correlate with the implicit association held at a 
national level.  The authors concluded that these ideas are 
likely mutually reinforcing because society influences the 
children being tested for achievement, and their results 
reinforce the implicit stereotype.  They cite the socio-cultural 
context of each nation as a cause of the gender gap in 
achievement.  This study gives us the view of implicit 
associations on a larger scale and shows how a group of 
children mirror the associations of a nation that is influencing 
them.  Collectively, these two studies show there is an 
association of gender and specific subjects in school and these 
associations are present in most individuals on both a personal 
and national level.  
 While this subject has been studied extensively, most 
previous research has focused on school-aged children. In our 
study we will look at college students.  Our study will use an 
implicit association test and gender-specific words that 
participants will sort into categories. We will measure the time 
it takes for each participant to associate a gender with a science 
or liberal arts related subject.  The goal is to see which 
associations are stronger by measuring which associations are 
made more quickly and accurately. We hypothesize that 
participants will be more accurate and have a quicker reaction 
time when relating masculine stereotyped words with science 
related subjects than feminine stereotyped words with science 
related subjects.  
 

METHOD 
 
Participants 
 A convenience sample of 14 undergraduate students 
(10 female, four male) was obtained from an introductory 
research methods class at the University of Minnesota. The 
participants ranged in age from 20 to 33 (M = 21.72, SD = 
4.73). Nine participants identified themselves as Caucasian, 
two as African American, two as Asian, and one as Other. The 
participants earned course credit for participating in the study.   



 
 

GENDER-SCIENCE STEREOTYPES                                                                                                                                                                McCann                
 
 

 
 
VOLUME 6 – SPRING 2012 - www.psych.umn.edu/sentience 
© 2012 Regents of the University of Minnesota                                                                                                                                                               6 

Materials 
 The computer software package E-Prime was used to 
present stimuli and record participant responses.  The category 
and association words used in Project Implicit were used in this 
experiment as well (see Table 1).  All trials were conducted on 
a laptop computer.  Demographic information about the 
participants was obtained using a questionnaire (see the 
Appendix).   
 
Procedure 
 First, the participants were given a printed copy of the 
informed consent form and the demographic questionnaire (see 
the Appendix).  After participants read the informed consent 
form and filled out the demographic questionnaire the 
participants were told the experiment would test their implicit 
association between gender and school subjects and the task 
would take about 5-7 minutes.  The different categories 
headings that would be shown and the different associated 
words in each of the four lists to be used were explained.  
Participants also were informed that they needed to categorize 
the words as quickly as possible and mistakes would be made, 
but it was important to perform the task quickly.  The 
participants were told which keys on the computer to use: ‘e’ to 
sort words corresponding to the categories posted on the left, 
and ‘i’ to sort words corresponding to the categories posted on 
the right.  The same instructions were written out on the first 
slide prior to the start of the experiment.  Questions and 
concerns on the part of the participants were addressed at this 
time.  
 As the participants went through each categorization 
and pairing, E-Prime would record their response times along 
with the number of mistakes made.  E-prime also allowed the 
participants to respond at their own pace so there was no set 
time limit for the words to appear and the phases to transition.  
In each phase the list of words cycled twice so that each 
participant would see each word two times in each phase.  
There was also no feedback in any phase to alert the participant 
if they had categorized a word correctly or incorrectly.   
 In Phase 1, the gender words only condition, 
participants had to categorize the words in the male and female 
lists (see Table 1) into either the male or female category.  
Male was posted in the upper left corner of the screen and 
female was posted in the upper right corner of the screen.  As 
each word appeared, participants were to sort them according 
to their association of either male or female. In this first phase, 
no school subjects were presented.  The main goal in this phase 
was to familiarize the participants with the gender stereotyped 
words they would be seeing in the later phases.  There were 32 
trials in Phase 1.   
 In Phase 2, the subject words only condition, 
participants were asked to sort school subjects (the words in the 
Science and Liberal Arts lists of Table 1) according to their 
association to either science or liberal arts.  Science was posted 
in the upper left corner of the screen and liberal arts was posted 
in the upper right corner of the screen.  In Phase 2, no words 
from the male or female lists were used.  This phase was meant  
 

TABLE 1.  Category Headings and Words to Be Categorized in the IAT. 
 

Male Female Science Liberal Arts 
Man 
Boy 
Father 
Male 
Grandpa 
Husband 
Son 
Uncle 

Girl 
Female 
Aunt 
Daughter 
Wife 
Woman 
Mother 
Grandma 

Biology 
Physics 
Chemistry 
Math 
Geology 
Astronomy 
Engineering 

Philosophy 
Humanities 
Arts 
Literature 
English 
Music 
History 

 

to familiarize participants with the school subjects.  There were 
28 trials in Phase 2.  
  In Phase 3, the compatible categories condition, 
participants were asked to sort all the words in all lists of Table 
1 into their respective categories.  “Male” was posted in the 
upper left corner, with “science” directly below it.  “Female” 
was posted in the upper right corner, with “liberal arts” 
directly below it.  As each word appeared in the center of the 
screen, participants were to sort them either to the left if the 
word was associated with male or science and to the right if 
associated with female or liberal arts.  Both gender and school 
subject words were presented twice.  There were 60 trials in 
Phase 3.   
 In Phase 4, the incompatible categories condition, 
participants again were asked to sort all of the words in Table 
1.  In this phase, “Male” was posted in the upper left corner 
and “liberal arts” was directly below it.  “Female” was posted 
in the upper right corner and “science” was directly below it.  
As words appeared in the center of the screen, participants 
were to sort them according into two sets based on the 
categories shown at the top of the screen in the same manner as 
the previous phases.  The difference in Phase 4 was that the 
school subjects were switched, and now stereotypically 
mismatched with the genders.  For either a male or liberal arts 
associated word, participants were to sort them to the left.  For 
a female or science associated word, participants were to sort 
them to the right.  All words in Table 1 were presented twice.  
There were 60 trials in Phase 4.  
  In all phases, the target words were presented in 
pseudorandom order so that words from a single category did 
not appear more than three consecutive times in succession.  
After the participants completed all four phases, they were 
given a debriefing statement and asked to read it.  If they had 
additional questions they were answered at this time. 
 

RESULTS 
 
  The two dependent variables, average reaction time 
and accuracy (proportion of correct responses), were calculated 
for each participant for each of the four levels of the 
independent variable (gender words only, subject words only, 
compatible categories, and incompatible categories). Two 
repeated-measures ANOVAs were conducted to test the 
differences between both accuracy and reaction times of 
participants across levels of the independent variable.  

The mean reaction times across subjects were:  gender 
words only,  M = 847.51,  SD = 309.81;  subject words only,  
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FIGURE 1.  Average reaction times for gender, subject, compatible, and 

incompatible phases.  The error bars represent standard deviations. 
 

M = 925.90, SD = 274.96; compatible categories, M = 
951.70, SD = 259.21; incompatible categories, M = 1235.51, 
SD = 373.42.  The group means are plotted in Figure 1.  The 
ANOVA showed that there were significant differences among 
the mean reaction times, F(3,39) = 11.33, p < 0.005. 
Pairwise comparisons indicated that there was a significant 
difference between the mean reaction time in the incompatible 
categories condition and each of the other categories (all p < 
0.01).   

The mean accuracy scores across subjects were:  
gender words only, M = 0.971, SD = 0.010; subjects words 
only, M = 0.926, SD = 0.011; compatible categories, M = 
0.964, SD = 0.010; incompatible categories, M = 0.864, SD 
= 0.023.  The group means are plotted as percentages in 
Figure 2.  The ANOVA showed that there were significant 
differences among these means, F(3,39) = 18.72, p < 0.001.  
P-values determined using a pairwise comparison showed that 
gender categories did not differ significantly with the 
compatible category (male/science) (p = 0.384).  Pairwise 
comparisons showed that there was a significant difference 
between the subject words only mean and the incompatible 
categories mean (female/science) in comparison to every other 
phase (all p < 0.012).  This difference is illustrated in Figure 
2.  

 
DISCUSSION 

 
 The results supported our hypothesis that participants 
would be more accurate and have a quicker reaction time in 
sorting gender and subject words when the groups were defined 
by stereotypically compatible categories (e.g., “male” and 
“science”) compared to when the groups were defined by 
stereotypically incompatible categories (e.g., “female” and 
“science”). This presumably reflects an implicit association that 
people hold between the stereotypically compatible categories, 
a characteristic of typical gender stereotypes. 
 In general, the results of our study were consistent with 
past research findings in that it was more  difficult for people to  

 
FIGURE 2.  Average accuracy for gender, subject, compatible, and 

incompatible phases.  The error bars represent standard deviations. 
 
associate incompatible groups such as female/engineer, as 
revealed through use of the IAT. Although previous studies 
used different sample sizes, age groups, and association 
words/pairings than we did, the results remained the same 
across the studies.   This  provides evidence that our results are 
due to a real effect.  This association has been shown 
repeatedly across different cultures and situations.  
 Our study did have some limitations. Our sample size 
was not as large as we would have liked and we used a 
convenience sample. Despite these limitations, we still detected 
effects of varying the compatibility of gender and subject 
categories on word-sorting performance. 

Future research in this area could be directed towards 
looking for ways to change these stereotype-driven associations 
between gender and academic subject.  One avenue of research 
could be to identify the age at which this association starts to 
form in children; by pinpointing the age, we can prevent the 
development of these implicit associations, if possible, in an 
effort to curb or extinguish these associations.  This could lead 
to the development of programs to help close the gap in gender 
stereotypes, which in turn can help achieve a greater sense of 
equality between genders in school.  This equality can 
ultimately result in children feeling confident in pursuing any 
school subject, and eventually, any profession. 

 
APPENDIX 

 
1.  Sex 
 a.  Male 
 b.  Female 
 
2.  Age _____ 
 
3.  Race 
 a.  Caucasian 
 b.  African American  
 c.  Hispanic 
 d.  Asian/Pacific Islander 
 e.  Native American  
 f.  Other (please specify) __________ 
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