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Gender is one of the most salient social 
categories; all human cultures identify, 
socialize, and prescribe roles for individuals 

based on their gender (Glick & Fiske, 1999). 
Children demonstrate their ability to identify their 
own gender and readily determine which clusters 
of behaviors are associated with their own gender 
(Halim et al., 2014). Moreover, children sanction 
other children who are seen to be violating gender-
based norms of behavior (Skočajić et al., 2019). 
Among the many potential consequences of relying 
on gender stereotypes are the limits that adults and 

children place on their career paths. Even young 
children base their career aspirations on gender 
stereotypes (Hayes et al., 2018; Liben et al., 2001).  

The well-established body of research assess-
ing children’s explicitly stated attitudes about 
gender have expanded in recent years to more fully 
include children’s implicit attitudes (Skowronski & 
Lawrence, 2001). Less is known about children’s 
implicit gender attitudes about occupations as 
compared with their explicit attitudes about occu-
pations. The first goal of the current study was to 
examine 10-year-old children’s rudimentary implicit 
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ABSTRACT. Children’s career aspirations are affected by cultural stereotypes 
about gender. We investigated rudimentary implicit associations and explicit 
gender attitudes about occupations with a diverse sample of fifty-eight (29 
girls, 29 boys) 10-year-old children. We tested implicit gender associations 
using an adapted auditory Stroop task and tested explicit gender attitudes 
using the Gender-Stereotyped Attitude Scale for Children (GASC). We also 
modified a version of the GASC to assess children’s attitudes about a female 
and a male firefighter-paramedic seen in a brief video. Children also judged 
the firefighter-paramedics’ job skills. Children did not display implicit 
associations between occupations and one’s gender based on differences 
in the response times between the congruent and incongruent test trials 
that paired male and female voices with occupations, t(1762) = 0.65,  
p = .52, d = 0.03. Auditory voice stimuli might have confounded the tested 
associations between gender and occupations. The GASC findings 
highlighted gender stereotype flexibility about men and women. Girls were 
more flexible than boys on the job component of the GASC, t(56) = −2.12, 
p = .039, d = 0.55. The level of children’s gender stereotype flexibility varied 
by occupation. Children exhibited the most flexibility for who should be 
a doctor and the least flexibility for who should be a ballet dancer/teacher. 
Lastly, we assessed attitudes toward the specific woman featured in the 
video; children overwhelmingly saw her as a potentially good fire chief (vs. 
the man featured in the video; 91% selected Kate or both for who would 
be a better fire chief). 
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and explicit gender attitudes with a focus on occu-
pations. By middle childhood, children become 
more flexible about their explicit gender attitudes 
about occupations (Garrett et al., 1977; Ruble et 
al., 2006). This flexibility hints at the possibility 
that there are circumstances, such as exposure to 
counter-stereotypical models, that can augment 
children’s views about gender and occupations. 
Therefore, the second goal of the current study was 
to examine how children evaluate a woman and a 
man who were realistically portrayed in the same 
stereotypically male occupation. 

Children’s Attitudes About Gender  
and Occupations
Considering that gender stereotypes may shape 
occupational aspirations, it is useful to see how chil-
dren associate gender with occupations. Children 
ascribe more restrictive occupational roles for men 
than women (Weisgram et al., 2010; Wilbourn & 
Kee, 2010). For example, Blakemore (2003) found 
that 7- to 10-year-olds were more negative in their 
appraisals of male nurses compared to female 
nurses. When faced with nontraditional or counter 
stereotypical examples, individuals often explicitly 
label neutral words with a feminine or masculine 
modifier that marks the perceived abnormality 
of the person-job pairing (e.g., “female doctor” 
or “male nurse”; Liben et al., 2002). Similarly, 
Vervecken & Hannover (2015) found that, among 
6- to 12-year-old children, “linguistic feminization” 
of stereotypically male occupations increased 
children’s self-efficacy and the ascription of higher 
job accessibility. 

Children as young as 4 and 5 years old demon-
strate stereotyped occupational goals that suggest 
that their behaviors and preferences are informed 
by their early accumulation of gender knowledge 
(Huston, 1983). Stereotyped knowledge of child 
and adult occupations increases rapidly between 
ages 3 to 5 and hits a ceiling by kindergarten or 
first grade. Until age 7 or 8, stereotypes are held 
rigidly, but then flexibility increases dramatically 
(Ruble et al., 2006). For example, older elementary 
school children were more likely than younger 
elementary school children to consider occupa-
tions as appropriate for both genders instead of 
just one gender (Garrett et al., 1977). This may be 
due to older children’s ability to identify gender 
stereotypes as such, whereas younger children may 
also be less likely to attend to counter stereotypical 
information (Carter & Patterson, 1982). As children 
become more flexible about gender attitudes, they 

begin to recognize that occupations can be suitable 
for both men and women.

Children and adults rely on cultural, situ-
ational, and historical factors to inform their 
acquisition and expression of gender-based occu-
pation stereotypes. A potent demonstration of an 
occupational stereotype was found in the seminal 
Draw a Scientist study of nearly 5,000 young children; 
only 28 children, all girls, drew a female scientist 
(Chambers, 1983). A meta-analysis identified a 
decrease in recent decades in the proportion of 
children drawing a male versus a female scientist; 
however, the rates of drawing a male scientist 
continue to be much higher than a female scien-
tist (Miller et al., 2018). Thus, we aimed to study 
children’s conceptions of these roles in society 
to understand the implications of such gender 
occupation stereotypes. 

Eagly (1987) identified children’s low self-
efficacy beliefs toward occupations that are stereo-
typically male. During middle childhood, children 
also come to learn that gender-typical occupations 
are characterized by different values also associated 
with gender (Hayes et al., 2018). Children’s initial 
limited knowledge that men and women occupy 
positions that differ in attributes such as power, 
income, altruism, and family flexibility grow sig-
nificantly in middle childhood (Hayes et al., 2018). 
This can be compounded with other gender norms. 
For example, parents explain their children’s suc-
cess differently based on their gender such that 
boys’ success is attributed to ability, whereas girls’ 
success is explained by effort (Räty et al., 2002). 
Yet, parents and educators can also help children 
to develop more egalitarian views and build skills 
that can foster diverse occupational interests. 
For example, early career preparation and skill 
development can be realized in programs such as 
a Lego engineering summer camp (Holler, 2013). 
Unfortunately, stereotypes can persist even in spe-
cially designed programs to welcome all children, 
potentially explaining the gender imbalances found 
among enrolled children.

In addition to the impact of explicit attitudes, 
implicit attitudes may also be contributing to 
children’s behavioral choices. Implicit attitudes are 
often not correlated with one’s explicit attitudes 
(Skowronski & Lawrence, 2001). Implicit attitudes 
represent “introspectively unidentified (or inac-
curately identified) traces of past experience that 
mediate favorable or unfavorable feeling, thought, 
or action toward social objects” (Greenwald & 
Banaji, 1995, p. 8). People’s implicit biases are 
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potent enough to uniquely predict prejudiced 
behavior in both children and adults (Dunham et 
al., 2011; Greenwald et al., 2009).

Measurements of implicit associations differ 
from the vast array of measures of explicit attitudes. 
Measures of implicit associations typically include 
processing speed and sometimes memory recall 
accuracy of stereotyped pairings as compared with 
counter-stereotyped pairings such as male or female 
name and occupation (e.g., Wilbourn & Kee, 2010). 
In contrast, measures of explicit attitudes generally 
involve direct questions such as own-gender and 
other gender evaluations and self-reported adher-
ence or resistance to gender stereotyped behavior 
as well as other ratings (Mulvey & Killen, 2015). 

One of the most frequently used implicit 
measures to date is the Implicit Association Test 
(IAT). The IAT, developed by Greenwald et al. 
(1998), measures the strength of associations 
between categorical concepts (e.g., women, men) 
and attributes including evaluations (e.g., good, 
bad; Carney et al., 2007; Rae & Olson, 2018). Many 
applications of the IAT assume that the IAT can 
predict discrimination in the real world; however, 
there is ongoing controversy about the predictive 
validity of the IAT as it does not link with behavior 
any more strongly than explicit attitudes in some 
circumstances (Oswald et al., 2013). Because the 
IAT was primarily used to study, and hopefully 
predict, implicit racial attitudes that predict 
discriminatory behavior, these criticisms call into 
question conclusions that researchers draw from 
these studies. However, in this study, we were more 
interested in the associations themselves and how 
those implicit associations may reflect children’s 
perceptions of counter-stereotypical careers. 

Children’s implicit associations of math with 
boys may contribute to early differences in girls’ 
beliefs that STEM careers are for them. Cvencek et 
al, (2011) observed both implicit and explicit math-
gender stereotypes, previously identified in adults, 
in elementary school children using a child-specific 
IAT. Gender differences in these math-gender 
stereotypes appeared for children in Grades 1 and 
2. Boys in the Cvencek et al. study associated me with 
math more than the girls, despite that there are no 
significant differences on math achievement tests in 
elementary school (Hyde et al., 2008). These results 
suggest that, when children hold stereotypes (e.g., 
“Math is for boys”) as well as their gender identity 
(e.g., “I am a girl”), the combination primes negative 
evaluations of one’s own ability and belongingness 
in a particular domain (e.g., “Math isn’t for me”). 

Most et al. (2007) developed an auditory 
Stroop task to also evaluate implicit gender schema 
contents. The traditional Stroop task causes cogni-
tive interference by forcing participants to attend 
to a specified feature of a stimulus, such as reading 
the name of a color while the word is printed in an 
interfering ink color (i.e., the word “blue” may be 
printed in green ink; Stroop, 1935). In the Most 
et al. (2007) auditory Stroop task, the research 
protocol is simplified for young participants; it does 
not require any reading. In addition, the auditory 
Stroop procedure asks participants to identify only 
one thing about the stimulus: if the voice they hear 
through headphones is a male voice or a female 
voice.

Among adults, response times to an auditory 
Stroop task including incongruent word-voice 
pairs (e.g., male voice paired with female name) 
were significantly longer than that of congruent 
word pairs, indicating an implicit expectation that 
the words were bound to gender. There were no 
significant gender differences. However, there was 
an interaction between the type of word and the 
congruence of the word-voice pairs such that the 
effect of congruence of the words was amplified 
specifically for stereotyped names (e.g., Rachel) but 
not stereotyped words (e.g., football). The auditory 
Stroop task was adapted for 8- and 9-year-old chil-
dren in a second study in which children identified 
the gender of the voice by pressing specific keys 
marked with stickers instead of speaking into a 
microphone. Again, there was a significant main 
effect for response to different word-voice pairs. 
Unlike the findings from the adult population, 
the effect of congruence on stereotypical words 
was stronger than for stereotypical names. This 
suggests that different categories of words may 
have different implicit associations to gender. 
Occupations are a critical category of stereotyped 
concepts and therefore warrant study of children’s 
implicit gender associations with occupations.  

The Present Study
The present research was designed first to explore 
how children’s rudimentary implicit associations 
and explicit attitudes reflect gender stereotypes 
with a focus on occupations and second, to inves-
tigate children’s explicit attitudes about a female 
a stereotypically masculine occupation and her 
male counterpart in that same occupation. We 
examined children’s views of a female and a male 
firefighter-paramedic. We elected to examine 
10-year-old children based on prior research on 
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children’s implicit and explicit attitudes about race. 
By age 10, implicit associations and explicit attitudes 
about race appear to diverge as explicit attitudes 
become more egalitarian (Baron & Banaji, 2006). 
Moreover, implicit bias about race is amenable to 
change from interventions at this age but not for 
younger children (Gonzalez et al., 2016). Thus, 
children at this age may also have diverging implicit 
and explicit attitudes about gender representations 
of occupation.  

To examine children’s implicit gender associa-
tions, we used a modified version of the auditory 
Stroop task first developed by Most et al. (2007), 
which tests implicit gender associations of adults and 
8- and 9- year old children. Researchers found that 
participants had a high accuracy rate in identifying 
the gender of a speaker and responded more quickly 
to voice-word pairings that were congruent and 
consistent with gender stereotypes as compared with 
incongruent voice-word pairings (Most et al., 2007). 
Here, the auditory Stroop task was modified to use 
occupations paired with male and female voices 
(A.S. Baron, personal communication, October 16, 
2016). Because Most et al. did not find differences 
based on participant gender, we did not expect 
gender differences for our participants. Thus, in 
our first hypothesis, we predicted that children 
would have slower auditory Stroop response times to 
incongruent voice-occupation pairings as compared 
with congruent voice-occupation pairings. 

Explicit gender attitudes show a develop-
mental pattern moving from gender attitude 
rigidity in early childhood to increasing levels of 
flexible or egalitarian responses in middle child-
hood (Signorella & Liben, 1985). The Gender-
Stereotyped Attitude Scale for Children (GASC) 
is useful because it includes general activities (e.g., 
play football) and occupations (e.g., teacher). 
Thus, the GASC allowed us to examine the general 
flexibility of gender attitudes as measured by a 
high rate of both responses across all test items and 
assess the flexibility of gender attitudes specifically 
about occupations. In our second hypothesis, we 
predicted that children would be flexible regarding 
explicit gender stereotypes about male and female 
activities, including ones about occupations. 

Although the current study was not an interven-
tion study, we did introduce the same brief video 
episode featuring a female and a male firefighter-
paramedic to each child. To examine children’s 
explicit gender attitudes of the depicted firefighter-
paramedics, we modified the scale accordingly 
(mGASC) to ask children to rate them. Previous 

studies using the GASC rarely found differences by 
participant gender and therefore we did not expect 
gender differences for GASC scores or mGASC 
scores in the current study (Signorella & Liben, 
1985). Thus, in our third hypothesis, we predicted 
that children’s explicit gender attitudes would be 
flexible and egalitarian when presented with the 
specific case of applying gender attitudes to the 
firefighter-paramedics in the video. 

Lastly, we investigated whether the detailed por-
trayal of an exemplar’s professional work was strong 
enough to counteract the stereotype of a firefighter 
being a man and therefore the more competent 
one. To this end, we developed additional questions 
to determine how children evaluate the specific 
occupation abilities of the firefighter-paramedics 
in the video. In an exploratory research question, 
we asked how children would evaluate the female 
firefighter’s occupation abilities and her male 
counterpart. In summary, we examined 10-year-old 
children’s implicit associations and explicit gender 
attitudes with a focus on occupational roles. 

Method
Participants
Twenty-nine girls and twenty-nine boys (Mage = 10.06 
years, range = 8.92 years to 11.5 years) completed 
the study. Two additional tested children did not 
complete the study. One was not included due 
to parental interference and a second child was 
not included due to technological difficulties. We 
recruited participants from 3 rural, 2 suburban, 
and 5 urban all-purpose afterschool programs held 
in schools and recreation centers. Racial/ethnic 
identity information (provided by parents) was 
reported for 52 children. Of this group, 10 (19%) 
had more than one race/ethnic selection. Of the 
remaining children, there were 42 (81%) single 
race/ethnic group selections: 34 White/European 
American, 5 Latinx, 2 Black/African American,  
1 Asian/Asian American. 

Measures
Implicit Gender Associations
An auditory Stroop task was used (A. S. Baron, 
personal communication, October 16, 2016) and 
run using Inquisit TM version 5 lab (Millisecond 
software, Seattle, WA, USA). In this task participants 
are asked to identify if each individual word they 
have heard is spoken by a “girl” or a “boy.” Half of 
the words were presented by a female voice and half 
by a male voice in a randomized order. Participants 
were instructed to press the matching key as fast as 
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they could to indicate their choice (i.e., G key for 
the girl voice and B key for the boy voice). The two 
keys were brightly labeled with stickers and aligned 
on the same keyboard row. Half of the participants 
within each gender grouping were randomly 
selected to use a keyboard with the girl key on the 
left side and the boy key on the right side; this was 
reversed for the remaining participants. 

The auditory test stimuli included four stereo-
typically female occupations (e.g., secretary) and four 
stereotypically male occupations (e.g., engineer). 
Half of the voice-occupation pairings were congruent 
with the gender of the voice matching the gender 
stereotyped occupation (e.g., female voice paired 
with secretary) and half of the voice-occupations 
pairings were incongruent (e.g., female voice paired 
with engineer). In addition, there were four neutral 
test items (e.g., table) paired with female and male 
voices equally. The auditory stimuli were randomly 
presented across 48 test trials with each stimulus item 
being presented four times, two with a female voice 
and two with a male voice. Prior to the test trials, 
participants completed a practice session with 10 tri-
als of neutral words that were not included in the test 
stimuli. The measure of implicit gender associations 
about occupations is based on the key press response 
times for congruent as compared with incongruent 
voice-occupation pairings. Longer response times 
for incongruent voice-occupation pairings than 
congruent voice-occupation pairings indicate implicit 
gender associations with occupations. 

Explicit Gender Attitudes
Participants completed a three-part pen and pencil 
survey to assess explicit gender attitudes generally 
and included attitudes about occupations. 

Part 1. Gender-Stereotyped Attitude Scale for 
Children (GASC). To examine children’s explicit 
gender attitudes, we used the GASC developed by 
Signorella and Liben (1985). This widely used and 
adapted instrument assesses gender attitudes by 
asking who should do certain activities (i.e., men, 
women, or both men and women) rather than 
assessing gender knowledge by asking who does 
certain activities (Signorella & Liben, 2012). The 
test items included a range of activities (e.g., set the 
kitchen table) and occupations (e.g., doctor). The 
current version had five fewer items than the origi-
nal. Four outdated or unfamiliar test items were 
recommended to be eliminated by the scale authors 
(Signorella & Liben, 2012) and an additional test 
item (i.e., use a sewing machine) was eliminated 
by the current authors for the same reasons. Thus, 

the current scale had 12 male-stereotyped items 
(e.g., fix a car), 11 female-stereotyped items (e.g., 
bake cupcakes), and seven neutral items (e.g., ride 
a bicycle). The stereotyped test items included six 
occupations and 17 other activities, later described 
as job and nonjob test components, respectively. 
The proportion of responses for both women 
and men are used to indicate explicit stereotype 
flexibility about nonjob activities. The proportion 
of responses for both women and men across the 
six occupation items are used to indicate explicit 
stereotype flexibility about gender and occupations. 

Part 2. Modified Gender-Stereotyped Attitude 
Scale for Children (mGASC). To assess how gender 
stereotyped attitudes might be applied to the female 
and male firefighter-paramedics in the video, partici-
pants completed the GASC again. The same GASC 
test items were used; however, the survey response 
options were based on the names of the firefighter-
paramedics in the video: Kate, Jeremiah, or both 
Kate and Jeremiah. The proportion of responses for 
both Kate and Jeremiah across test items are used to 
indicate explicit stereotype flexibility. These findings 
will be referred to as the modified GASC (mGASC) 
results. Construct and convergent validity have been 
demonstrated in the original and complete form of 
the GASC but not the modified versions used in the 
current study (Signorella & Liben, 1985).

Part 3. Occupation Ability Ratings. To deter-
mine how participants evaluated Kate and Jeremiah 
with respect to specific job skills, participants rated 
Kate and Jeremiah separately on five test items 
using a 7-point Likert-type scale from 1 (strongly 
disagree) to 7 (strongly agree). Some questions were 
verbatim from the video (e.g., Kate does a good job 
in medical emergencies) and others required more 
speculation (e.g., Jeremiah would make a good fire 
chief). In addition, participants were asked to rank 
who would be better for each of these test items, 
Kate, Jeremiah, or both Kate and Jeremiah. Similar 
average ratings of Kate and Jeremiah would indicate 
egalitarian evaluations of their professional skills. 

Statistical Analysis
Implicit Gender Associations
The primary dependent variable of the auditory 
Stroop task was the response time latency from 
the onset of the auditory voice presentation to 
key selection (i.e., boy voice key or girl voice key). 
The latencies in the congruent and incongruent 
voice-occupation pairings were compared. Longer 
latencies for incongruent voice-occupation pairings 
compared with congruent voice-occupation pairings 
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indicate implicit associations. The latencies for the 
gender-neutral trials were not included in the main 
analyses and were considered separately. An addi-
tional dependent variable was included, correct or 
incorrect key selection (i.e., did the participant cor-
rectly identify the gender of the voice?). Latencies 
were only compared for correct keyed trials. 

Explicit Gender Attitudes
The GASC was scored by summing the number of 
items in which both men and women were selected 
among the 23 gender-stereotyped items (Signorella 
& Liben, 2012). The mGASC was scored similarly, 
by summing the number of items in which both 
Kate and Jeremiah were selected among the 23 
gender-stereotyped items. The component parts of 
each scale were separated to focus on attitudes about 
occupations. The job component has six items and 
the nonjob component has 17 items. To compare the 
relative rate of selecting both Kate and Jeremiah for 
each component, ratio scores were computed. Ratio 
scores were based on the number of items in which 
both Kate and Jeremiah were selected divided by the 
total number of items for given scale component 
(i.e., 6 or 17). Thus, a higher ratio score indicates 
greater flexibility regarding attitudes about gender. 

The occupation ability ratings were based on 
individual questions using 7-point Likert-type ratings. 
Higher ratings indicated greater agreement that Kate 
and Jeremiah were each good at the specific aspects 
of their jobs. The occupation ability rankings were 
based on who would be better for each ability, Kate, 
Jeremiah, or both Kate and Jeremiah. These were 
scored similarly to the GASC in which the number 
of both Kate and Jeremiah responses were tallied 
and the percentage of participants’ both Kate and 
Jeremiah responses over all possible responses were 
computed. A higher percentage indicated an egalitar-
ian or flexible attitude about occupation abilities. 

Procedure
Following parental consent, we tested participants 
individually at their afterschool programs. The 
testing took place in a separate room away from 
the activities of other children. The researcher 
explained the procedure and indicated that the 
child could stop at any time and asked for their 
assent to continue. First, participants completed 
the auditory Stroop test on a laptop with head-
phones. Following the test, participants used a 
laptop with headphones to watch a brief (4.44 
minute) video entitled, Kate Heckaman: Firefighter-
Paramedic. The video was produced by PBS for their 

SciGirls programming. Videos in the SciGirls series 
allows viewers to learn about women working in 
occupations that use math and science. This video 
introduces the viewer to two firefighter-paramedics, 
Kate and her partner, Jeremiah. Kate and Jeremiah 
can be seen doing their jobs as Kate narrates and 
explains the occupation and her personal story 
and attributes that make her good at her job (e.g., 
loves to learn, motivated, appreciates having an 
adrenaline rush). Participants were told to pay 
attention to the video because they would be asked 
questions about it later. 

The final part of the study was a pencil and 
paper survey measuring explicit gender attitudes, 
including attitudes about the individuals in the video 
and women and men generally. Because participants 
saw the video before answering the questions about 
men and women generally, these should not be 
interpreted as a true “baseline” of gender attitudes. 
Each child was given a modest thank you gift (i.e., 
Slinky toy) at the completion of their participation. 
This research study was approved by the Bryant 
University Institutional Review Board on Human 
Subjects and the researchers complied with the APA 
ethical standards of treatment of sample participants.

Results
Implicit Gender Associations
 We predicted that children would have slower audi-
tory Stroop response times to incongruent voice-
occupation pairings as compared with congruent 
voice-occupation pairings. Our first hypothesis was 
not supported based on the auditory Stroop task 
findings. As seen in Table 1, there were no signifi-
cant differences in the response times between the 
congruent and incongruent test trials that paired 
male and female voices with occupations, t(1762) 
= 0.65, p = .52, d = 0.03. Moreover, the incongruent 
trials did not lead to more key selection errors than 
the congruent trials, t(90) = −0.43, p = .667, d = 0.09. 

As expected, the auditory Stroop findings do 
not indicate a difference between boys and girls 
in their response times between the congruent or 
incongruent test trials, as indicated in an analysis of 
variance test, F(3, 1756) = 0.41, p = .75, ηp

2 = 0.00. 
However, the gender of the voice stimuli impacted 
the response times. Specifically, response times for 
both congruent and incongruent voice-occupation 
pairings were slower for test trials with female voices 
as compared with trials with male voices, t(1762) = 
2.90, p = .004, d = 0.14. The slower latencies for the 
female voice were also found for the neutral words, 
t(898.06) = 16.07, p < .001, d = 1.07. 
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Explicit Gender Attitudes
Next, we predicted that children would be flexible 
regarding explicit gender stereotypes about male 
and female activities, including ones about occupa-
tions. As predicted in our second hypothesis, the 
most frequent selection on the GASC scale was 
both men and women, indicating gender flexibility 
about stereotypical male and female activities. To 
examine children’s gender attitudes with a focus 
on occupations, items related to occupations or 
jobs were compared with other activities or nonjob 
items on the scale. As seen in Table 2, children’s 
moderate and high ratio scores reflect flexibility 
for both the job and nonjob items of the GASC. 
The ratio scores ranged from 40% when boys rated 
jobs on the mGASC to 67% when girls rated jobs on 
the GASC. Unexpectedly, girls were more flexible 
than boys on the job component of the GASC,  
t(56) = −2.12, p = .039, d = 0.55.

We also predicted that children’s explicit 
gender attitudes would be flexible and egalitarian 
when presented with the specific case of gender atti-
tudes being applied to the firefighter-paramedics 
in the video. Our third hypothesis was confirmed; 
the most frequent selection on the mGASC scale 
was both Kate and Jeremiah (56%), indicating 
a general flexibility about activities and gender. 
Next, we examined attitudes about occupations 
more closely in a paired-samples t test. As seen in 
Table 2, there was more flexibility for the nonjob 
items (i.e., 56%) as compared with the job items 
(i.e., 48%) for Kate and Jeremiah on the mGASC,  
t(56) = −2.90, p = .005, d = 0.24.

We predicted that boys and girls would have 
similar explicit attitudes; however, the independent-
samples t test GASC findings were mixed on this 
prediction. As seen in Table 2, the collapsed GASC 
scores did not differ significantly for boys and girls, 
t(56) = −1.94, p = .058, d = −0.48. We did observe 
a significant gender difference for the collapsed 
mGASC scores, with girls having higher ratio scores, 
or more flexible gender attitudes as compared with 
boys, t(56) = −2.19, p = .033, d = 0.54. In contrast 
to the GASC findings, girls did not demonstrate 
significantly more stereotype flexibility than boys in 
the job components of the mGASC, t(56) = −1.78, 
p = .080, d = 0.55, but girls were more flexible than 
boys in the nonjobs component of the mGASC 
scale, t(56) = −2.23, p = .030, d = 0.58.  

Children did not uniformly select both across all 
six jobs. Children had the highest level of stereotype 
flexibility for doctor in which 25 out of 28 boys 
responded and 26 out of 29 girls responded that 

TABLE 1

Means and Standard Deviations of Latencies in Milliseconds 
for Auditory Stroop Trials 

All Children Boys Girls Voice
Aggregated 
Test Trials

Test Trials M(SD) M(SD) M(SD) Effect

Congruent 
voice-job 
pairings

All congruent 
trials

1168.24 (376.83) 1166.62 (370.14) 1169.86 (383.68)

Male voice—
Male jobs 

1139.19 (383.40) 1134.00 (380.34) 1144.29 (387.15)

Female voice— 
Female jobs

1196.97 (368.40) 1198.95 (357.66) 1195.03 (379.38)

Incongruent 
voice-job 
pairings

All incongruent 
trials

1180.90 (437.33) 1191.24 (476.27) 1171.00 (396.77)

Male voice—
Female jobs

1153.23 (434.47) 1150.30 (488.26) 1155.93 (422.20)

Female voice—
Male jobs 

1207.75 (438.91) 1229.93 (499.25) 1185.97 (370.67)

Collapsed job pairings by voice:

Male voice 1146.09 (409.11) 1141.90 (414.25) 1150.10 (404.56) p = .004, 
d = 0.14Female voice 1202.32 (404.72) 1213.86 (433.95) 1191.05 (374.15)

Collapsed neutral pairings by voice: 

Male voice 1120.84 (459.78) 1123.81 (536.66) 1117.84 (367.94) p < .001, 
d = 1.07Female voice 1603.78 (442.82) 1620.01 (471.73) 1587.76 (412.73)

Note. In total there were 1,856 test trials that were made up of 32 voice-job pairings for each participant. 
Analyses were based on the 1,760 correct trials. The Voice Effect indicates a significant difference in the mean 
latencies between male and female voice trials as tested by t tests. 

TABLE 2

Ratio Scores for Gender-Stereotyped 
Attitude Scale (GASC) and Modified Gender-

Stereotyped Attitude Scale (mGASC) 

Scale and  
Components

All Children
M(SD)

Boys
M(SD)

Girls
M(SD)

Effect

GASC—All items 0.59 (0.29) 0.52(0.30) 0.66 (0.28)

GASC—Jobs 0.59 (0.30) 0.51(0.31) 0.67 (0.27) Gender

GASC—Non Jobs 0.59 (0.29) 0.52(0.29) 0.65 (0.28)

mGASC—All items 0.52 (0.34) 0.43(0.32) 0.61 (0.34) Gender Job

mGASC—Jobs 0.48 (0.35) 0.40(0.33) 0.56 (0.35)

mGASC—Non Jobs 0.56 (0.33) 0.46(0.32) 0.65 (0.33) Gender

Note. GASC = Gender-Stereotyped Attitude Scale for Children. mGASC = Modified 
Gender-Stereotyped Attitude Scale for Children. Ratio scores are based on the number 
of cases when both was selected out of all possible answers. Each scale has 23 test 
items consisting of two components: jobs (with 6 test items) and nonjobs (with 17 
test items). The Gender Effect indicates a significant difference in the mean ratio 
scores between boys and girls tested with a t test and at least a p < .05 level. The Job 
Effect indicates a significant difference in the mean ratio scores between job and non-
job items within the mGASC as tested with a t test and having at least a p < .05 level.
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both men and women should be a doctor. Fewer 
children responded that both Kate and Jeremiah 
should be a doctor; specifically, 12 boys and 19 girls. 
The lowest level of gender stereotype flexibility was 
for ballet dancer/teacher in which 8 out of 27 boys 
responded and 16 out of 28 girls responded both 
men and women should be a ballet dancer/teacher. 
Even fewer responded that both Kate and Jeremiah 
should be a ballet dancer/teacher, that is 4 boys 
and 10 girls. There were few cases where children 
responded that men (n = 1) or Jeremiah (n = 8) 
should be a ballet dancer/teacher; boys made the 
counter-stereotyped option for 7 of these 9 cases. 

Lastly, in an exploratory research question, 
we asked how children would evaluate the female 
firefighter’s occupation abilities and the occupation 
abilities of her male counterpart. The occupation 
ability ratings were high for both Kate and Jeremiah, 
with Kate’s average ratings always higher than 
Jeremiah’s ratings (see Table 3). The range of rat-
ings on a 7-point scale was 5.86 to 6.76 for Kate and 
5.14 to 6.41 for Jeremiah. Children endorsed Kate’s 
abilities more positively than Jeremiah when judging 
her being good in medical emergencies, t(106.22) =  
2.49, p = .014, d = 0.46, and being good at saving lives 
in a fire, t(86.42) = 2.27, p = .026, d = 0.42. When 
children were asked questions about who would be 
better at doing their job, Kate, Jeremiah, or both 
Kate and Jeremiah, the most frequent response was 
both Kate and Jeremiah as seen in Table 3. Moreover, 
children frequently selected Kate as a second choice 
after both for these questions. For example, 91% 
of children selected Kate or both for who would be 
a better fire chief. Unlike the ability ratings, there 
were gender differences for ability rankings with 
girls always selecting both more often than boys. In 
four out of six of the rankings, the difference was 
significant, as tested by Fisher Exact and Chi-square 
tests. The greatest ranking disparity was found in the 
case of the question of who would be a better fire 
chief. The choice of both was selected by 38% of boys 
and 75% for girls, χ2 = 8.97 [2, 57], p = .011, d = 0.69.  

Discussion               
In the present study, we expected to demonstrate 
that children have implicit associations that strictly 
link occupations with one’s gender. Our findings 
did not support this prediction and the possible 
explanation for this unexpected finding is consid-
ered here. Although prior research with 10-year-old 
children has demonstrated the pervasiveness of 
implicit gender-biased attitudes (Dunham et al., 
2015), our findings suggest that implicit associations 

may not be present in all domains. Other research-
ers may dispute this conclusion given the findings 
from two other studies with children in middle 
childhood that revealed children’s implicit gender 
associations regarding occupations.  

In one of the studies, 8- and 9-year-old children 
were asked to generate sentences with gender ste-
reotypical name-occupation pairings (Henry-auto 
mechanic) and generate sentences with counter 
stereotypical pairings (e.g., Henry-nurse; Wilbourn 
& Kee, 2010). Across several measures, including 
mean response latency, children demonstrated 

TABLE 3

Occupation Ability Ratings and Rankings
Occupation Ability Ratings 
(scale 1–7)

All Children
M(SD)

 
d

Boys
M(SD)

 
d

Girls
M(SD)

 
d

Kate is good at her job as 
a firefighter/paramedic 6.47 (0.78) 6.48(0.95) 6.45 (0.57)

0.57a

Jeremiah is good at his job as 
a firefighter/paramedic 6.16 (1.07) 6.24(1.33) 6.07 (0.75)

Kate is good at her job 
in medical emergencies 6.14 (1.15)

0.46a

6.03(1.40)
0.55a

6.24 (0.83)

Jeremiah is good at his job 
in medical emergencies 5.52 (1.51) 5.14(1.79) 5.90 (1.08)

Kate is good at saving 
lives when there is a fire 6.71 (0.68)

0.42a

6.76(0.79) 6.66 (0.55)

Jeremiah is good at saving 
lives when there is a fire 6.28 (1.28) 6.14(1.66) 6.41 (0.73)

Kate is good at being part of 
the team of firefighters/paramedics 6.57 (1.04) 6.52(1.33) 6.62 (0.68)

Jeremiah is good at being part of 
the team of firefighters/paramedics 6.26 (1.18) 6.17(1.51) 6.34 (0.72)

Kate would be a good fire chief 6.14 (1.34) 5.86(1.74) 6.41 (0.73)

Jeremiah would be a good fire chief 5.74 (1.45) 5.45(1.72) 6.03 (1.05)

Occupation Ability Rankings 
(Percentage both selected) All Children d Boys d Girls d

Who does a better job as
 a firefighter/paramedic?

72 0.58b 59 86

Who does a better job 
in medical emergencies?

64 0.56b 52 76

Who does a better job at saving 
lives when there is a fire?

79 0.57b 69 90

Who would you choose to save 
someone from a burning building?

53 52 55

Who is better at being part of a
 team of firefighters/paramedics?

90 83 97

Who would be a better fire chief? 56 0.69b 38 75

Note. The a superscript indicates a significant difference in the mean occupation ability ratings between 
Kate and Jeremiah as tested with an ANOVA with at least a p < .05 level. Cohen’s d effect sizes are only 
shown in the cases of significant differences. The b superscript indicates a significant gender difference in the 
percentages of the occupation ability rankings between boys and girls as tested with Chi-Square and Fisher 
Exact tests with at least at the p < .05 level. Cohen’s d effect sizes are only shown in the cases of significant 
differences. 
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the greatest difficulty when males were paired with 
traditionally female occupations. Moreover, chil-
dren often manipulated the counter-stereotyped 
information to fit with gender stereotypes. When 
presented with a female name and a stereotypically 
male occupation, some children would manipulate 
the sentence to either change the gender of the 
person (i.e., “Julie the Police Officer” became 
“Julian the police officer fights crime”), or a part of 
the occupation (i.e., “Henry the nurse is a doctor, 
too; Wilbourn & Kee, 2010). In another study that 
measured response time to assess implicit gender 
associations with occupations, participants were 
asked whether individually presented occupations 
paired with kinship terms they heard could describe 
the same person (Siyanova-Chanturia et al., 2015). 
For example, could “engineer-sister” describe the 
same person? Children in 8-year-old and 10-year-old 
groups and adults more consistently responded 
“yes” and did so more quickly for stereotypically 
congruent word pairings than incongruent pair-
ings. The testing methods differed from the current 
study in which Most et al.’s (2007) auditory Stroop 
task was adapted. 

Indeed, Siyanova-Chanturia et al. (2015) had 
noted problems with the Most et al. task methodol-
ogy. One concern was that there was no coherent 
rationale for the mix of target words used in the 
Most et al. study. This was not a problem in the 
adaptation we used because all of our target words 
were occupations. Yet, like Most et al. (2007), we 
did not control the lexical properties of words. In 
the Siyanova-Chanturia et al. (2015) study, auditory 
stimuli were carefully constructed, fully synthesized, 
neutral and natural sounding voices. In addition, 
it is worth noting that our adapted auditory Stroop 
task was designed to be easy enough to be used 
by young preschool children. Therefore, our 
10-year-old participants might have found that the 
incongruent trials were not very difficult to process 
and therefore took about the same amount of time 
to react to the auditory cues in the congruent and 
incongruent trials. In summary, the current results 
indicated that children do not have implicit gender 
associations about occupations. 

The lack of control of the lexical properties of 
the auditory Stroop task used in the current study 
may partially explain the unforeseen finding that 
participants’ responses to the male voices were 
significantly faster than their responses to the female 
voices, independent of occupation pairing. Prior 
research on the perception of voices has indicated 
that people are sensitive to voice characteristics 

and make important evaluations based on voice 
qualities associated with gender (Doubleday & Lee, 
2016). For example, it has been found that voice-
based biases favoring men can affect how health 
professionals are evaluated. Relatively low pitch in 
voices, associated with masculinity, is preferred for 
both male and female voices when individuals are 
making hypothetical leadership choices (Anderson 
& Klofstad, 2012). Voice qualities have also affected 
hypothetical hiring decisions. Men and women 
using low pitched, creaky voices known as vocal 
fry, are evaluated poorly overall and less hirable 
than others; the poor evaluations were stronger for 
female voices (Anderson et al., 2014). Variations in 
female voice quality based on pitch and formant 
spacing has been shown to affect adults’ percep-
tion of social traits (Levitt & Lucas, 2016). In other 
words, characteristics of voice stimuli matter and 
the children in the current study responded more 
quickly to the male voice as compared with the 
female voice most likely due to the differences in 
the unmeasured lexical qualities of the voice stimuli.

Regarding explicit attitudes, children in our 
study were generally flexible as predicted, which is 
consistent with the findings for children’s implicit 
associations. On both the GASC and mGASC, 
the most common choice was both. The findings 
merit a cautious interpretation because children 
were presented the video prior to answering ques-
tions on both forms of the GASC, and it might 
have impacted not only the views about Kate and 
Jeremiah but also about men and women generally. 
There were unexpected gender differences on 
these scales, but they were not uniformly present 
across scales or component parts. Nevertheless, in 
each case of a gender difference, girls had greater 
attitude flexibility than boys. Thus, our predic-
tion that there would be no gender differences 
might have been based too strictly on the research 
findings from an earlier time when the GASC was 
developed (Signorella & Liben, 1985). 

Other explicit measures of gender attitudes 
commonly find that girls have more flexible gender 
attitudes than boys. A notable example comes 
from the recent meta-analytical study of the Draw 
a Scientist methodology (Miller et al., 2018). In 
this methodology, children were prompted to draw 
a scientist; 96% of the boys drew a male scientist, 
whereas only 58% of the girls drew a male scientist. 
These results reflect a meaningful shift toward an 
equalitarian perspective, particularly for the girls. 
In the original Chambers (1983) study, only 28 out 
of 5,000 children selected a woman as a scientist. 
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Children in the current study differed in how 
flexibly they linked gender with occupations as a 
function of the occupations themselves. This link-
ing may be due in part to children’s exposure to 
different samples of careers. It is likely that most 
children in middle childhood have seen women and 
men in a range of professional roles, more so than 
in earlier decades. As a point of reference, 60% of 
pediatricians were female compared to 33% of phy-
sicians overall who were female in the United States 
as of 2013 (AAMC, 2014). As a result, children may 
be more readily accepting of female doctors than 
other counter-stereotypical examples. In our study, 
doctor was the most flexible career item among 
boys and girls. The lowest level of gender stereotype 
flexibility was found for the ballet teacher/dancer 
item, supporting prior research that roles for men 
are more restrictive and tightly held than roles for 
women (Blakemore, 2003; De Visser & McDonnell, 
2013; Henshaw et al., 1992; Wilbourn & Kee, 2010). 
This also makes sense because professional roles 
are not equally occupied by women and men and 
children can see this for themselves. 

Children’s evaluations focusing on the fire-
fighter-paramedics shown in the video make clear 
that the female professional was evaluated equally 
or more favorably than her male counterpart. For 
example, participants rated Kate as better than 
Jeremiah in medical emergencies, possibly because 
Kate mentioned her prior work in a hospital as an 
occupational therapist. When asked who would be 
a better fire chief, participants chose Kate or both 
89% of the time. Although this could reflect that 
there are more women firefighters, we doubt this 
explanation because only ~8% of firefighters in the 
United States are women (National Fire Protection 
Association, 2020). Thus, we interpret this find-
ing to reflect the short-term benefits of viewing 
counter-stereotypical examples of occupational 
roles. Because Jeremiah did not have a speaking 
role, Kate’s expertise as a firefighter was clearly the 
focus of this video. Alternatively, if children had 
interpreted Jeremiah as the better leader, that might 
have reflected that even knowing Kate’s expertise 
did not outweigh Jeremiah’s presence as a man. 

Limitations and Strengths 
The novel auditory Stroop task is an inadequate test 
for the current study goals and might have revealed 
more about voice and gender associations than 
occupation and gender associations. Therefore, 
it is not recommended for future tests of gender-
occupation associations.  

The findings pertaining to children’s explicit 
attitudes should be considered in the context of the 
following methodological limitations. First, there 
were no contrasting conditions; either pre- and post-
video exposure or exposed versus nonvideo exposed 
condition. Second, the video was presented before 
both forms of the GASC and might have impacted 
not only attitudes about Kate and Jeremiah but 
also women and men generally. Third, the implicit 
association and explicit occupation attitude mea-
sures did not include exemplars of firefighter or 
paramedic. These test items could have been used as 
an approximation of how much children associated 
firefighters and paramedics with men, women, or 
both. Fourth, the video only included a female in 
a counter stereotypical occupation and not a male 
in a counter stereotypical occupation. A fifth study 
limitation is that the occupational status of the 
parents of participants in this small sample was not 
available. Parents are children’s primary models 
for occupational and other roles. Unfortunately, 
the impact of parental employment generally and 
regarding counter-stereotypical employment specifi-
cally, could not be examined. Ultimately, the study 
limitations can guide future research.

Despite these limitations, this study has several 
notable strengths. We selected a readily available 
and high-quality video from the PBS SciGirls series 
that was developed about women in science and sci-
ence careers and consider its counter-stereotypical 
depiction of a firefighter-paramedic. This video 
featured Kate, a firefighter who described her job 
and successes, and Jeremiah, her firefighter partner 
who did not have an active role. By modifying the 
GASC, we were able to assess attitudes toward the 
specific woman featured in the video and deter-
mine that children overwhelmingly saw her as a 
potentially good fire chief (vs. Jeremiah). Another 
strength of the sample in spite of its small size was 
its racial and ethnic diversity. 

Future Research Implications
It would be constructive to examine children’s 
thinking about equalitarian occupational roles 
that were demonstrated in the current study. Do 
children respond to queries about who should have 
a job based on what they see in the world or what 
they would like to see? If it is what they would like to 
see, why would they choose to see gender equality 
in the world? Examining parental role models and 
parental messaging along with measuring children’s 
attitudes about what is fair may help to tease apart 
if they are describing what they see or what they 
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believe is right and should happen. 
In addition, a continued focus on women in 

counter stereotypical occupations is valuable if 
done with experimental controls. The Sci Girls 
series is particularly strong because they include 
many different types of women, beyond the ideal-
ized European American woman who is often 
represented as the “standard” woman for many 
issues (i.e., gender pay gap). Thus, future studies 
can broaden our understanding of gender attitudes 
by looking at the breadth of gendered experiences 
rather than one type of women’s experiences. 

Research focusing on children’s attitudes about 
males in counter-stereotypic careers is also war-
ranted. In our study, ballet teacher/dancer was the 
most stereotyped item as the participants said that 
Jeremiah should be a ballet teacher/dancer only 
25% of the time. A study examining longitudinal 
labor force trends in the United States from 1950 
to 2000 found evidence to support the theory 
that work done by women is devalued in the labor 
force causing occupation-wide inequities in wages 
(Levanon et al., 2009). 

Future research that explores the impact of 
counter stereotypic exemplars on gender biases is 
particularly important given that flexible attitudes 
are not comprehensive across all occupations and 
other domains of potential bias. Prior research 
has highlighted that reading fiction can influence 
readers’ real-world beliefs and even promote more 
acceptance of interpersonal differences (Xu et al., 
2013). Thus, future work may focus on encourag-
ing children to read fiction featuring counter-
stereotypical occupation models as a method of 
broadening children’s gender flexibility. Others 
have recommended that elementary schools create 
programs that invite wide arrays of professionals 
to visit (Chambers et al., 2018). Such efforts need 
to carefully counteract stereotypes rather than 
reinforce them. An illustration of this need can be 
found in a recent example when a preschool child 
told her mother that girls could not be firefighters 
since that is what she saw in books (Ritschel, 2019). 
The parent’s social media request for images and 
books with female firefighters was profoundly 
successful, with countless professionals sharing 
book suggestions and their personal pictures. This 
opportunity needs to be widely available to children 
and there are programs that are doing just this. For 
example, Rice University’s Institute for Biosciences 
and Bioengineering in Houston, Texas hosts a 
“Girls STEM Initiative,” which immerses economi-
cally disadvantaged young women in cutting-edge 

research across disciplines. They are paired in 
small groups with mentors (many of whom are also 
young women) who demonstrate their research, 
teach basic techniques, and answer any questions 
they have about pursuing STEM in college. In sum, 
abundant and richly detailed counter stereotypical 
models can offer opportunities to overcome gener-
alized gender biases about occupations. 
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