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Abstract

Women are significantly underrepresented in certain science, technology, engineering,
and mathematics (STEM) careers, and this underrepresentation has roots in early childhood. To
help mitigate the early emergence of gender gaps in STEM, our study devised a novel role model
intervention targeting young girls. Children (N =229, 122 boys, 107 girls) aged 4-7 years
participated in either a Baseline, Exposure, or Roleplay condition. Across all conditions, children
participated in a science game and were asked questions about their self-efficacy and motivation
in science. In the Exposure and Roleplay conditions, children were introduced to a gender-
matched role model who was described as successful and persistent. Specific to the Roleplay
condition, children were also asked to imagine they were the role model during the science
game. Girls in the Roleplay condition (but not in the Exposure condition) persisted significantly
longer than girls in the Baseline condition, such that their persistence was equivalent to that of
boys. Furthermore, girls’ self-efficacy was higher in both the Exposure and Roleplay conditions
as compared to the Baseline condition. In contrast, boys’ persistence and self-efficacy was not
affected by either the Exposure or Roleplay conditions. Our study shows that introducing girls to
a woman role model, and particularly —asking them to imagine to be the role model through a
pretend play activity —can increase their persistence and self-efficacy in science. By doing so,
our study provides a novel strategy to help reduce gender gaps in science from their

developmental roots.
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Introduction

Females account for 56% of college students in the United States today, but remain
significantly underrepresented in certain science, technology, engineering, and mathematics
(STEM) fields such as physics and computer science (Funk & Parker, 2018; NCES, 2020).
Furthermore, women who are STEM majors as undergraduates are less likely than their male
peers to work in STEM fields following graduation. When women do work in these fields, they
often receive lower wages than their equally qualified male peers—commonly referred to as the
gender wage gap (Beede et al., 2011; Funk & Parker, 2018). Why does women’s
underrepresentation in STEM persist despite their increasing rates of college enrollment?
Although a myriad of factors come into play, one prominent explanation is the negative feedback
loop created by the lack of female representation and visibility in science careers driving a
reduction in women identifying with science and pursuing scientific careers (Hazari et al., 2013).
Importantly, this phenomenon is rooted in childhood: As early as the elementary school years,
children associate science with men (Miller et al., 2018) and acquire gender stereotypes about
intellectual abilities (Bian et al., 2017; Cheryan et al., 2013). The acquisition of negative
stereotypes about females’ abilities hinders young girls’ identification and motivation in STEM
(Bian et al., 2017; Beilock et al., 2010; Rhodes et al., 2019). What can be done to mitigate these
early-emerging gender gaps? Past research with adults suggests that exposing women to female
role models boosts their self-efficacy and sense of belonging in science, thereby increasing
science persistence and engagement (Buunk et al., 2007; Stout et al., 2011). Similarly,
developmental research has explored the positive effects of pretend play on girls’ engagement in
learning (Hoffman & Russ, 2012). Despite evidence that gender gaps in STEM emerge in early

childhood, no research (to our knowledge) has explored whether role model interventions could
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be used to foster science engagement among young girls (Dasgupta, 2011; Lips, 2004). To help
fill this gap, our study devised a novel role model intervention for 4—7-year-old children,
exploring its effectiveness in reducing early-emerging gender gaps in science.

Developmental roots of gender stereotypes

Children acquire gender stereotypes about brilliance (i.e., high-level intellectual ability)
at a young age (Bian et al., 2017). Bian et al. (2017) found that children as young as six years old
begin to associate brilliance with men more than women. Similarly, Cvencek et al. (2011) found
that boys in the second grade identify with math more than girls, and that both boys and girls
associate math with boys. This phenomenon stems from children’s internalization of a
stereotypical portrayal of scientists and mathematicians (Cheryan et al., 2013). In the 1960’s, the
inaugural study of the Draw-A-Scientist Test, found a troubling pattern—in a sample of over
4,000 children—almost every single child who participated in the study drew a male scientist
(Chambers, 1983). A meta-analysis of the last five decades of research involving the Draw-A-
Scientist Test found that before ages 7-8, most boys and girls drew a picture of a scientist
matching their own gender—a significant change from Chambers’ initial study (Miller et al.,
2018). However, when children grew older, both girls and boys tended to draw more male
scientists (Miller et al., 2018).

The age-related differences found in the studies discussed suggest that gender stereotypes
about STEM develop throughout childhood and influence children’s beliefs about who can
succeed in STEM (Bian et al., 2017; Cvencek et al., 2011; Miller et al., 2018). Stereotypes shape
children’s aspirations and are likely to limit their range of future careers, thus contributing to the
underrepresentation of women in STEM fields (Bian et al., 2017). Exploring interventions to

reduce gender stereotypes about STEM is therefore a logical next step in the current direction of



ROLE MODELS IMPACT GIRLS’ PERSISTENCE IN SCIENCE 7

developmental research. Possible solutions to the early development of stereotypes include
exposing children to scientists with diverse identities and fostering science identities in children
and adolescents from stigmatized groups (Cheryan et al., 2013; Hazari et al., 2013).
Social influences on identity formation and children’s motivation in STEM

Children’s self-concepts (i.e., beliefs about oneself) are established in their early years
(Cvencek et al., 2011). Children during early to middle childhood show evidence of developing
self-concepts (i.e., with different levels of abstractness) and this trend of continues with growing
experience (Cimpian et al., 2017). Societal messages regarding what children should be
interested in are learned through their daily interactions and media representations (Alexander et
al., 2012; Cheryan et al., 2013; Steinke, 2017). Children’s self-concepts and interests, as
previously discussed, can be greatly affected by gender stereotypes (Alexander et al., 2012;
Steinke, 2017). The type of language children hear in daily conversations is extremely important
for children’s development and certain linguistic cues can strengthen children’s early science
engagement (Rhodes et al., 2019). Along with language heard in conversations, the lack of
diversity of scientists in TV shows and movies (e.g., scientists typically being portrayed in the
media as White male characters) can also negatively affect interest and motivation in science
among children whose social identities and self-concepts do not adhere to this prototype
(Cheryan et al., 2013). Stereotypical media representations of men in science have perpetuated
stereotypes in STEM careers by characterizing male scientists as the norm and consequently
leading to the perception that science careers are unattainable for women (Steinke, 2017). Such
perceptions lead to diminished identification with science and limit girls’ desired career paths

(Hazari et al., 2013; Riegle-Crumb et al., 2011). Enhancing diversity in media portrayals is an
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important step in increasing girls’ identification and self-efficacy in science (Cheryan et al.,
2015).

Children’s appreciation of science and motivation to pursue science are critical to their
sustained interest in the subject (Riegle-Crumb et al., 2011). A longitudinal study followed
children from preschool to middle childhood, finding that their early science interests predicted
later opportunities to participate in science activities and informal science learning (Alexander et
al., 2012). The evolution of scientific interests in children depends on children’s sense of
belonging in science, which later fosters beliefs in one’s ability to succeed in science (Trujillo &
Tanner, 2014). In particular, self-efficacy (i.e., one’s perception of how well one can accomplish
a task) plays an important role in children’s motivations and identity formation (Bandura et al.,
2001; Trujillo & Tanner, 2014). Bandura et al. (2001) argues that self-efficacy —above and
beyond current academic ability —influences children’s career goals. Studies show no evidence
of gender differences in STEM achievement and instead, results reflect that boys and girls
display similar aptitude in STEM fields (Hyde et al., 2008; Leslie et al., 2015). Furthermore,
there is no clear evidence that women possess less innate talent; rather, a more likely explanation
are women’s constant experiences of stereotype threat (e.g., the concept that when a stereotyped
group is emphasized, people who are members of that group perform worse on a given task),
discrimination, and other structural and psychological obstacles (Dar-Nimrod & Heine, 2006;
Leslie et al., 2015). Lack of self-efficacy in science among children can limit their possible
selves (Markus & Nurius, 1986) and their ideas about what their future may look like, including
their potential career trajectories (Oyserman et al., 2006). If young girls develop low self-

efficacy in science, they may shy away from the field and may not pursue higher-level science
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courses in school that serve as a gateway to science majors in college (Dasgupta, 2011). Thus,
boosting self-efficacy and motivation in science are crucial to girls’ retainment in science.
Ingroup role models increase identification with science

Past research suggests that men will not be affected by the introduction of role models
because they are already confident in their science abilities due to having been exposed to
positive stereotypes about their gender ingroup (Dasgupta, 2011). Conversely, a considerable
body of work suggests that exposing women to female role models increases their identification
with science (Dasgupta, 2011; Herrmann et al., 2016). Exposure to a relevant social comparison
target (i.e., a role model figure) has been shown to inspire identification and inspiration in
women (Buunk et al., 2007). In a study observing high school and college-aged girls’ self-
efficacy and career aspirations, women rated their current abilities as equivalent to men’s in
mathematics and science, yet they did not envision themselves as pursuing mathematics and
science in the future (Lips, 2004). Specifically, whereas girls in high school may have considered
a wider variety of careers, college women expressed low interest in STEM careers (Lips, 2004).
Riegle-Crumb et al. (2011) found diminished interest in STEM careers among girls as early as
middle school: Girls in eighth grade were substantially less likely to aspire to have careers in
science or math and reported enjoying science significantly less than boys. Prior research
suggests that introducing a role model figure can have a protective effect on women’s STEM
performance and longevity in these fields (Lips, 2004; Marx & Roman, 2002). For example,
Herrmann et al. (2016) found that when college-aged women were exposed to a woman role
model, their academic performance and persistence in science courses improved. As previously
discussed, women’s lower motivation in science can be explained by negative gender stereotypes

of their abilities (Trujillo & Tanner, 2014). The integration of role models into science may boost
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girls’ confidence and provide a sense of belonging (Dasgupta, 2011). Being exposed to female
role models can even inspire positive implicit attitudes as well as stronger implicit identification
with STEM among women (Stout et al., 2011). However, for the intervention to be successful, it
is crucial that the presented role model will be viewed by girls as similar to themselves —
representing a future they could one day obtain. It is important in the presentation of a role model
figure that they are perceived as accomplished and well-regarded in the chosen career field, but
are not impossible to emulate (Dasgupta, 2011; Herrmann et al., 2016).

Much of the current research on role model interventions focuses on adolescents and
adults. However, research on role model interventions during earlier stages of development is
missing. The present study aims to fill this gap in the literature by examining the effectiveness of
a role model intervention among 4—7-year-old children.

Pretend play and the imaginative capabilities of children

Pretend play (e.g., the act of engaging in an imaginative activity) has the ability to
cognitively transform children’s behavior. There is evidence of pretend play being used as a
teaching tool for children as they are able to reason what information they should take back to
reality (Weisberg, 2015). The interactive nature of pretend play has been shown to improve
emotional and attentional control in children (Goldstein & Lerner, 2018) and has been used to
introduce new possibilities to children (Harris, 2021). Taylor et al. (2013) discovered that
children who utilized roleplaying, via invisible friends, personified objects or pretend identities,
were able to create imaginary phone conversations easier than children who did not roleplay.
Thus, supporting the concept that roleplaying has the power to allow children to explore and
possibly persist more in new activities and environments. Pretend play enhances girls’

engagement in learning through increased creativity and emotional regulation (Hoffmann &
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Russ, 2012). For example, Karniol et al. (2011) found that children who were encouraged to
display positive characteristics of a superhero were able to exhibit increased delay of
gratification. Likewise, in White et al. (2017), children who were told to imagine they were
someone else (e.g., Batman, Bob the Builder, etc.) in a task were able to persist longer.
Furthermore, relating this information to the present study, children who imagine themselves to
be famous scientists may identify and engage with science more and thus, persist for a longer
period of time in the science task.
The present study
The present study investigated girls’ and boys’ motivation and persistence in science and
examined if whether pretending to be a woman role model (i.e., beyond being merely exposed to
her) will boost young girls’ persistence, motivation, and self-efficacy in science. This study
addressed the following questions: (1) Will the introduction of role models to 4—7-year-old
children increase their persistence and engagement in a science task? (2) Will mere exposure to a
role model figure suffice to boost girls’ persistence? (3) Will the Roleplay condition be necessary
to maximize girls’ persistence in the science task? The Roleplay condition draws on the
imaginative capabilities of children to act as if they are someone else. Children imagining
themselves as famous scientists may allow them to identify and engage with science and thus,
motivate them to continue for a longer period of time.
Our main hypotheses were:
(1) The introduction of role models to young girls, but not boys, will increase their
persistence and engagement in the science task as well as their self-efficacy and
motivation.

(2) The Exposure condition will boost girls’ persistence in the science task.
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(3) However, the Roleplay condition will be the most effective in maximizing girls’
persistence in the science task.
To test these hypotheses, we told children about scientists and had them participate in a
science game, after assigning them to one of two experimental conditions (Exposure, Roleplay),

or a control condition (Baseline).
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Method

Participants

Participants included 229 children (107 girls, 122 boys) ranging from ages 4 to 7 years
(M,ee = 5.96 years old; range 4.03 to 7.95), such that about 60 children at each age were tested in
all. Children were tested via Zoom, with most children participating in the United States (51%
Northeast, 21% South, 14.6% Midwest, 11.1% West) and a few in Canada (1.5%). Children
came from predominately upper-middle class backgrounds. Specific demographics of the sample
are as follows: 75.1% White, 9.7% Asian or Pacific Islander, 8.7% Multiracial, 4.6%
Latino/Hispanic, 1.3% Other, and .4% African American.
Procedure and Materials

We adapted Rhodes et al.’s (2019) procedure detailing the scientific method by telling
children they were going to play a science game, and explaining that first they were going to
learn about scientists. Children were then told about scientists and how they make predictions.
The experimenter asked if the child knew what a prediction was, and a definition (i.e., “a guess
that you think a lot about first—a thoughtful guess”) was given by the experimenter no matter
their response. Children were then randomly assigned to one of three conditions: Baseline,
Exposure or Roleplay. In the Baseline condition after the introduction about scientists and
predictions, children were told they were going to play a science game and make predictions
about whether objects would sink or float when dropped in water.

In the Exposure condition, children also learned about scientists and making predictions,
but were then told about a gender-matched role model figure. Girls were asked if they had ever
heard of Dr. Marie Curie, while boys were asked about Dr. Isaac Newton. A brief explanation

was given by the experimenter telling the child (1) Dr. Marie Curie/Dr. Isaac Newton was a
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scientist that discovered really important things (2) She/he always worked really hard even when
things got tricky (3) When she/he made mistakes or her/his predictions were wrong, she/he kept
on trying. Children were then asked two brief comprehension check questions: Does Dr.
Marie/Dr. Isaac work hard or not work hard? When Dr. Marie/Dr. Isaac makes mistakes does
he/she give up, or does he/she keep on trying? The experimenter corrected or confirmed the
child’s responses after each question. Children then began the Sink-or-Float game.

In the Roleplay condition, children were given identical prompts to those in the Exposure
condition about either Dr. Marie Curie or Dr. Isaac Newton and were asked the same
comprehension questions. However, they were then told they were going to imagine they were
the famous scientist previously mentioned. Children were then asked a comprehension question
about who they were supposed to be and were corrected if they did not say the scientist’s name.
Children were then told that they were the scientist—either Dr. Marie or Dr. Isaac—and began
the Sink-or-Float game. Children in the Roleplay condition were addressed by the name Dr.
Marie or Dr. Isaac during the game (i.e., in contrast, children in the Baseline and Exposure
conditions were addressed using their own names).

Children in each condition completed a practice trial and were then asked if they wanted
to keep playing the science game or do something else. If they wanted to keep playing, another
trial of the Sink-or-Float game was presented, and —following response and feedback —children
were again asked if they wanted to keep playing or do something else. This process repeated
until children said they wanted to do something else, or reached the maximum amount of 50
trials.

When the game ended, the experimenter asked children a series of questions about their

self-efficacy and motivation (Table 1), presented in a randomized order. In the Roleplay
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condition only, children were also asked whether they felt like they were the scientist—Dr.
Marie or Dr. Isaac—during the science game to evaluate whether the roleplaying manipulation
was successful. Each Zoom session was recorded, and undergraduate research assistants coded
videos for accuracy.

Table 1.

Experimental Questions:

Topic: Questions:
Self-Efficacy: e How good do you think you are at the science game: good or not so
good?

e How good do you think you are at being a scientist: good or not so

good?

Motivation: e [fyou had the chance to do something tomorrow: would you play the

science game or do something else?
e Do you want to be a scientist when you grow up?
e How did playing the science game make you feel: happy or sad?

e Do you like the science game, or do you not like it?
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Results

Persistence

To study how children’s persistence was affected by condition and gender, we utilized a
survival curve analysis. This analysis is typically used in health-related studies to see how long a
given population will survive, but for our purposes we used it to analyze how long children
persisted throughout the science game. With the maximum being fifty trials, we observed,
separately for girls and boys, how long they persisted in the science game in the experimental
conditions (Exposure, Roleplay) as compared to the Baseline condition, while controlling for
overall accuracy rate. The data shows that in the science game, boys completed more trials
overall (Table 2). Similarly, the main effect of gender was significant on persistence while
controlling by accuracy rate (f= .29, SE = 1.3,z =2.1 p = .033). In the Baseline condition, boys
completed more than two times the trials than girls. The average number of trials boys completed
did not differ significantly across conditions (Boys: Baseline = 13.96, Exposure = 9.32, Roleplay
=12.0). Table 2 shows that the average number of trials girls completed differed across
conditions, with girls progressively completing more trials from the Baseline to Exposure to
Roleplay conditions. Despite this descriptive increasing trend for girls’ persistence, only the
Roleplay condition significantly differed from the Baseline condition (B= .63, SE = 24,z = 2.6,
p = .025). When looking at boys’ and girls’ persistence combined, we found that the Exposure
and Roleplay conditions were not significant. However, when isolating the gender category to
girls’, we found that the Roleplay condition became a predictor of improved persistence. This
finding was significant as it showed our pretend play manipulation was successful at boosting

girls’ persistence.
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Table 2:
Descriptive statistics of the number of trials completed by boys and girls

Condition Gender Median Mean SD
Baseline Boys 6 13.95 15.56
Baseline Girls 4 5.83 4.71
Exposure Boys 6 9.32 9.77
Exposure Girls 4 8.62 11.52
Roleplay Boys 9 120 13.02
Roleplay Girls 7 11.54 11.73
Overall persistence Boys 7 11.85 13.15
Overall persistence Girls 5 8.67 10.08

However, girls in the Exposure condition did not persist longer than in the Baseline
condition ( =.22, SE = 24,z = .89, p = .642). As seen in Figure 1, girls’ persistence increased in
number across the Baseline, Exposure, and Roleplay conditions. However, for boys, persistence
did not significantly vary across conditions (i.e., boys’ Baseline-Roleplay: § = -.124,SE = .22,z
=-.57,p = .836). These trends follow our hypotheses with young girls’ persistence increasing in
the Roleplay condition, but not varying by condition for boys. However, as hypothesized girls’
persistence did not significantly increase in the Exposure condition. In the Roleplay condition,
6% of girls completed the maximum of fifty trials. In the Baseline condition, the most trials girls
completed were twenty trials total (accounted for 3% of the sample). This means that total
amount of trials completed in the science game significantly increased for girls depending on

condition.
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Figure I: The probability of girls and boys to persist across the 50 trials of the science game by
condition. The dotted lines indicate the median number of trials completed for each condition.
Self-Efficacy

Self-efficacy was scored on a 0-5 scale with two questions’ (How good do you think you
are at the science game: good or not so good? How good do you think you are at being a
scientist: good or not so good?) responses being averaged to create self-efficacy scores. We then
conducted linear regression analyses, separately for girls and boys, predicting their self-efficacy
by condition, while controlling for their accuracy rate. Girls’ self-efficacy scores were higher in
the Exposure (§ = .54, SE = 28,t=1.9, p = .057) and Roleplay ( = .59,SE= 28,t=2.1,p=
.037) conditions than in the Baseline condition. Figure 2 illustrates the difference in self-efficacy
scores between girls’ responses in the Baseline vs. Exposure/Roleplay conditions. Among boys,
there was not an effect of condition on self-efficacy scores (Exposure: p =-.37,SE .28, t=-1.3,
p = .185; Roleplay: § =-.29, SE = .28, t = -1.04, p = .299). When combining boys’ and girls’
self-efficacy scores, we found that conditions were not significant on their own. In contrast,
when we isolated girls’ scores, we found that the Exposure and Roleplay conditions were

predictors of improved self-efficacy.
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Figure 2: Boys’ and girls’ self-efficacy scores displayed by condition. The error bars represent
standard errors.
Motivation

Self-reported motivation was scored on a 0-5 scale with four questions’ (If you had the
chance to do something tomorrow: would you play the science game or do something else? Do
you want to be a scientist when you grow up? How did playing the science game make you feel:
happy or sad? Do you like the science game, or do you not like it?) responses averaged to create
a motivation score. We then conducted linear regression analyses, separately for girls and boys,
predicting their motivation by condition, while controlling for their accuracy rate. We found the
effect of condition for motivation was not statistically significant for girls or boys (i.e., Girls,
Roleplay: p =-.19,SE = .18,t =-1.0, p = .305; Boys, Roleplay: p =-.36,SE= 31,t=-12,p=
.237). The R? value for girls and boys was .02, which alludes to a lack of fit of the model. These
findings of self-reported scores of motivation contrast with the increased motivation of girls’

seen in our persistence measure.
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Discussion

To review, our study focused on the underrepresentation of women in STEM and how
this phenomenon has roots in early childhood. Specifically, we focused on if pretending to be a
woman role model would increase young girls’ persistence, self-efficacy, and motivation in a
science game. The study included a novel role model intervention where in our experimental
conditions (Exposure and Roleplay), boys and girls heard about a gender-matched role model. In
the Roleplay condition, boys and girls were then asked to imagine they were the role model
during the science game. All children participated in the science game (Sink-or-Float game) and
completed as many trials as they wanted. When they decided they wanted to stop playing, we
asked them a series of questions about their self-efficacy and motivation. We then conducted
data analyses, separately by gender, of participants’ persistence, self-efficacy, and motivation.

The present study’s results confirm the ability of an implementation of a role model
intervention to improve young girls’ persistence and self-efficacy in science. As hypothesized,
the Roleplay condition was most effective in increasing young girls’ persistence and self-
efficacy. The Exposure condition yielded similar results for self-efficacy, but not for persistence.
This could have occurred because the Exposure condition did not boost girls’ identification with
science enough. Similarly, as expected, boys’ persistence, self-efficacy, and motivation were not
affected by the role model intervention. A possible explanation for our results is that presenting
girls with a gender-congruent role model reduces the availability of gender stereotypes and
results in the confidence to continue in the pursuit of science careers (Olsson & Martiny, 2018)
or in the present study’s case, the science game. In contrast to our hypotheses, girls’ self-reported
motivation was not affected by condition. Our results showed that while self-reported motivation

did not increase for girls in the Exposure or Roleplay conditions when compared to the Baseline



ROLE MODELS IMPACT GIRLS’ PERSISTENCE IN SCIENCE 21

condition, their persistence did increase in the Exposure and Roleplay conditions. As persistence
is a form of motivation, it is possible that girls’ implicit motivation did not change even though
their explicit motivation did. It is possible that although girls have improved self-efficacy (e.g.,
after being exposed or imagining they are a role model) about what they are personally capable
of accomplishing in STEM, they still are not motivated enough to pursue a career in STEM. This
disconnect may occur because girls still cannot see a future in which a career in STEM is
possible or realistic as a result of lack of long-term role models. To mitigate this and to help
foster personal connections, future studies may consider utilizing in-person, real-life role models.
However, this could become costly and time intensive when trying to schedule role models to
come speak to young girls. Ultimately, this speaks to a strength of our study and the
manipulation that we used —in that, it required no outside resources. Another major strength of
our study is that it showed that even a brief storytelling method —totaling no more than a
paragraph in length—about a woman role model’s perseverance in the face of hardship was
successful at increasing young girl’s persistence and self-efficacy in the science game. Based on
the effectiveness of our study and the novelty of our research design, our methods should be
replicated in future studies. However, there are some small alterations that could be made to our
script to possibly make the manipulation be even stronger.

As Olsson and Martiny (2018) explain, most role model studies do not use a follow up
design and consequently, enduring effects of the role model exposure are not measured. An
essential next step of developmental research should include a longer-term role model
intervention. A low-cost intervention to follow up on our findings could include a storytelling
method, similar to the one used in the present study, over several weeks or months. Using a

storybook about women in nontraditional occupations, Nhundu (2007) found girls in the
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intervention group had a preference for traditionally male dominated careers. This study was an
effective first step at reducing gender-stereotyping of careers and improving gender equity.
Incorporating a longer-term intervention is important for lasting change to occur particularly
when considering how to increase girls’ desire to one day pursue a career in STEM. The present
study provided promising results for the potential of conducting a role model intervention aimed
at improving young girls’ persistence and self-efficacy. However, this is not indicative of a
permanent behavior change as girls may forget what they learned in the study as time goes on.
Our findings provide confidence to the effectiveness of introducing young girls to women role
models and this could have extremely positive implications. Importantly, our study provides
hope for future strategies aimed at reducing the gender gap in STEM, starting with children.
Limitations

One limitation of the present research is that data collection was completed over Zoom as
a result of the COVID-19 pandemic. Past research has been conducted in-person and therefore,
replication studies must occur to ensure there was no confounding variable relating to the virtual
nature of the study. Similarly, another limitation of the study is the sample’s median income. As
of 2019, the median income in the United States was $68,703 (US Census, 2020). However, the
median income of our study was $120,000. Our sample was not necessarily generalizable to
children of lower socioeconomic status and therefore, it is unclear if our results would be
replicable. This is not a problem specific only to our study as much of developmental research
includes participants from the middle class (Rowley & Camacho, 2015). As previously
mentioned, our sample was relatively homogenous with 75.1% of participants identifying as
White. This is specifically of importance when considering who may benefit the most from a role

model intervention. Specifically, follow up studies should incorporate a more diverse sample.
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Future directions

Women as a whole are underrepresented in STEM, but women of color in science are
severely underrepresented. In 2017, only 11.5% of science and engineering employees were
women of color (e.g., 6% Asian women, 2.5% Black women, 2.3% Latinas, and .1% American
Indian/Alaska Native women) in the United States (Catalyst, 2020). Women of color face a
uniquely difficult experience pursuing a career in STEM. This is because they experience the
double-bind problem (e.g., the intersection and oppression of race and gender) combined with a
career choice in STEM, which brings unique institutional and structural barriers and
discrimination (Alfred et al., 2018). For example, there are early gaps in positive STEM
experiences for Black girls as they are less likely to be recommended for advanced courses
starting in middle school (Collins et al., 2020). Understanding the specific barriers for women of
color is essential for success of future role model intervention work. Specifically, by targeting
girls of color in early childhood and exposing them to role models similar to them, the
attainability of a career in STEM may seem more possible and help them continue on in these
fields. A possible way to integrate our findings into the real-world would be in an educational
setting. For example, having elementary and middle school teachers display posters with diverse
STEM role models as well as including teaching units on these figures may encourage girls’
interests in these fields. Similarly, this would help normalize women’s success in these fields and
show young girls examples of possible careers to strive for.

Another important factor to be considered in future studies is the role of external
influences on children. Parents can be an important component of cultivating children’s science
interests (Halim et al., 2018) or in unfortunately, disseminating gender stereotypes (Adler et al.,

1992). A holistic view in future work that includes children’s family, teachers, peers, and other
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relationships may help lessen gender stereotypes (Adler et al., 1992). The idea being that for a
role model intervention to be effective in reducing gender stereotypes and promoting girls’
identification with STEM, other aspects of a child’s environment would have to similarly support
these ideas. When thinking of a role model intervention incorporating children’s peers, group
membership has been shown to improve preschoolers’ engagement in STEM activities including
boosting their persistence and interests in the subject (Master et al., 2017). However, future
developmental research featuring group membership and improving STEM interests must be
careful to foster children’s identification with the group. If not, children may perceive
themselves as outgroup members, which could negatively affect STEM interests.

As previously discussed, interventions with real-life role models may prove to be too
expensive to realistically implement at a large-scale. However, there is an adaptation to the
present study that could be implemented in follow up studies that draws on the success of past
work with real-life role models. A manipulation with real-life role models that seems to have
promising results is having girls reflect on their similarity with the role model after exposure. For
example, O’Brien et al. (2017) found that middle school aged young girls who were allowed to
pick their favorite role model after a science outreach event and then reflect on their choice
through writing showed an increase in sense of fit in science. Likewise, Van Camp et al. (2019)
found that college age women displayed less implicit and explicit gender stereotypes about
STEM after writing a reflection on role models they had read about. These studies show that
having a participant stop and think about the presented role model and the similarity between
themselves and role model may help foster science identities and improve identification with
science. Drawing on the success of these studies with adult women, we could adapt the present

study’s methods. This would involve a new experimental condition where after introducing
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children to a role model, they write a short reflection about the role model and if they consider
themselves as being similar to them. This small addition to the present study’s methods, when
implemented in follow up studies, could be effective in boosting girls’ persistence even more
than what is currently seen in the Roleplay condition.
Conclusion

Early childhood is an important time for fostering young girls’ science interests and sense
of belonging in science. Having early interests in STEM subjects may lead to unique experiences
that serve as a steppingstone toward later activities and classes. By boosting young girls’
persistence and self-efficacy in STEM, a leveling of the gender gap occurs. Presenting girls with
a gender-congruent role model has the ability to support their burgeoning STEM interests and
persist in the face of any gender stereotypes or social influences they may encounter. An
important component of the present study was the finding that introducing young girls to a
woman role model can increase their self-efficacy and persistence in science. Of specific
importance to the success of the manipulation was asking the girls to imagine to be the role
model through a pretend play activity. Imagining to be the role model they had previously
learned about allowed girls to perform above and beyond their baseline performance in the
science game and this provides insight about best practices when creating role model
interventions in the future. Ultimately, the present study provided a novel strategy to help reduce

gender gaps in science from their developmental roots.
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