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Abstract

Background: Despite the diverse student population in the USA, the labor force in Science, Technology,
Engineering, and Mathematics (STEM) does not reflect this reality. While restrictive messages about who belongs in
STEM likely discourage students, particularly female and minoritized students, from entering these fields, extant
research on this topic is typically focused on the negative impact of stereotypes regarding math ability, or the
existence of stereotypes about the physical appearance of scientists. Instead, this study builds on the limited body
of research that captures a more comprehensive picture of students’ views of scientists, including not only the type
of work that they do but also the things that interest them. Specifically, utilizing a sample of approximately 1000
Black and Latinx adolescents, the study employs an intersectional lens to examine whether the prevalence of
counter-stereotypical views of scientists, and the association such views have on subsequent intentions to pursue
STEM college majors, varies among students from different gender and racial/ethnic groups (e.g., Black female
students, Latinx male students).

Results: While about half of Black and Latinx students reported holding counter-stereotypical beliefs about
scientists, this is significantly more common among female students of color, and among Black female students in
particular. Results from logistic regression models indicate that, net of control variables, holding counter-
stereotypical beliefs about scientists predicts both young men’s and women'’s intentions to major in computer
science and engineering, but not intentions to major in either physical science or mathematics. Additionally,
among Black and Latinx male students, counter-stereotypical perceptions of scientists are related to a higher
likelihood of intending to major in biological sciences.
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this body of literature, are discussed.

Conclusions: The results support the use of an intersectional approach to consider how counter-stereotypical
beliefs about scientists differ across gender and racial/ethnic groups. Importantly, the results also suggest that
among Black and Latinx youth, for both female and male students, holding counter-stereotypical beliefs promotes
intentions to enter particular STEM fields in which they are severely underrepresented. Implications of these
findings and directions for future research, specifically focusing on minoritized students, which are often left out in

Keywords: STEM counter-stereotypes, STEM beliefs, STEM majors, Gender, Race/ethnicity

Introduction

Increasing the size of the workforce in Science, Technol-
ogy, Engineering, and Mathematics (STEM) fields in the
USA remains a pressing national priority." As such, re-
searchers and policymakers continue to raise concerns
about the need to attract and retain more students in
STEM majors in college, particularly female and minori-
tized students given both historical and contemporary
patterns of underrepresentation (National Science Board
[NSB], National Science Foundation [NSF], 2019). Yet
research indicates that many young people may be
deterred from pursuing STEM fields due to prominent
stereotypes regarding who best fits and belongs in such
fields. Broadly speaking, this research generally falls into
one of two related but distinct categories: studies that
examine stereotypes about presumed gender or racial/
ethnic differences in innate abilities in STEM fields
(Beasley & Fischer, 2012; Shapiro & Williams, 2012),
and studies that focus on stereotypical images or percep-
tions of scientists (Chambers, 1983; Cheryan et al,
2013). While research within the first category has been
quite prolific in the past several decades (e.g., research
on stereotype threat), research within the second cat-
egory is less common.

Further, research on young people’s images or percep-
tions of scientists primarily focuses on issues of physical
appearance (Chambers, 1983; Finson et al, 1995), and
rarely examines whether and how individuals’ percep-
tions of scientists are linked to actual intentions to
pursue STEM fields (Nassar-McMillan et al., 2011; Starr,
2018). Our study is purposively designed to address both
limitations. Specifically, we utilize survey measures to
capture a more comprehensive sense of students’ views

"We follow the common definition of STEM used in most national
reports and research, which includes the fields of mathematics, natural
sciences (e.g., biological sciences and physical sciences), engineering,
and computer and information sciences (Chen, 2009). Additionally,
while many studies on STEM inequality choose to focus exclusively on
computer science and/or engineering fields given currently high job
demands in these fields and their very low levels of female
representation, we point out that students of color (including women
of color) remain underrepresented in the biological sciences (NSB,
NSF, 2019), and therefore, this field represents a continued area in
need of more research and improvement regarding equity.

of scientists, including not only the type of work that
they do but also the types of things in which they are in-
terested; we subsequently examine whether and how stu-
dents’ views of scientists shape their intended pursuit of
STEM fields in college. In doing so, we also deviate from
the typical focus on how stereotypes deter or impede
students’ STEM-related choices, and instead focus on
the potential for counter-stereotypical perceptions of sci-
entists (i.e., perceptions that scientists are multi-faceted
individuals with a variety of interests and talents who do
not work in isolation) to positively motivate students’ fu-
ture plans. And given that educational and career plans
begin to form well before college entry, with strong pre-
dictive power for actual choices as young adults, we
focus on the perceptions of scientists held by adolescents
as they transition into high school (Bandura et al., 2001;
Eccles & Roeser, 2011; Morgan et al., 2013).

Finally, our study contributes new knowledge to the
field through an explicit focus on Black and Latinx stu-
dents. Despite the fact that the student population in US
public schools is becoming increasingly more racially/
ethnically diverse (de Brey et al., 2019), most of the re-
search on STEM stereotypes focuses on predominantly
White student populations. By contrast, we utilize longi-
tudinal data collected from a sample of approximately
1000 Latinx and Black youth from a very large, urban
public district located in the US Southwest to investigate
the beliefs about scientists held by Black and Latinx stu-
dents in middle school, and then examine whether and
how these beliefs predict their college major intentions
reported in high school. In doing so, our study is also in-
formed by the insights of equity scholars who point out
what can be lost when research assumes homogeneity or
consistency within either gender or racial/ethnic groups
(Collins, 1998; Ireland et al, 2018; Ong et al., 2011).
Specifically, scholars applying an intersectional lens in
STEM education research have articulated how race and
gender are interlocking social systems that ultimately
converge to create positions of power and privilege for
White males, but also create distinct positions for mar-
ginalized groups at different points of intersection that
need to be recognized; for example, the experiences and
viewpoints of Black females should not necessarily be
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viewed as parallel to others who share their race or
others who share their gender (Ireland et al., 2018; Ong
et al,, 2018; Rainey et al., 2018). Therefore, our study ex-
amines the perceptions of scientists held by different
marginalized gender and racial/ethnic groups (e.g., Black
female students, Latinx male students), and the impact
such views may have on their subsequent intentions to
pursue college majors.

Further, while the acronym of STEM has meaning and
utility for many reasons, when asking students about
their possible future paths of study, it is more inform-
ative to consider separate fields under that umbrella,
particularly given women’s pronounced underrepresen-
tation in some STEM fields (e.g., computer science), and
not others (e.g., biological sciences). As such, we asked
students to separately report the likelihood that they
would major in each of the following: engineering, com-
puter science, mathematics, physical sciences, and bio-
logical sciences. Our multivariate models also control
for factors known to predict STEM intentions, including
academic achievement and self-perceived science per-
formance, in order to test the robustness of any ob-
served association between perceptions of scientists and
students’ future plans. Overall, our results draw atten-
tion to the STEM-related perceptions and expectations
of youth who are too often marginalized in STEM fields
and also relatively absent in research on STEM fields.

Literature review

Prior research on perceptions of scientists using the
Draw-A-Scientist Test: insights and limitations

As mentioned above, research on young people’s images
or perceptions of scientists predominantly focuses on
physical appearances. Specifically, over the past several
decades, the Draw-A-Scientist Test (DAST, developed
by Chambers, 1983) as well as other modified versions
(e.g., DAST-Checklist and Enhanced DAST) have been
widely used as the primary instrument to examine stu-
dents’ perceptions of scientists across many educational
levels, including elementary (e.g. Chambers, 1983; Fung,
2002; Monhardt, 2003; Newton & Newton, 1998), sec-
ondary (e.g. Farland-Smith, 2009a; Hillman et al., 2014;
Laubach et al., 2012), and college or university (Thomas
et al,, 2006). Generally, studies employing a version of
the DAST instrument evaluate students’ drawings of sci-
entists on the presence of stereotypical indicators. Ini-
tially, Chambers (1983) identified seven stereotypical
indicators, including whether the scientist is wearing a
lab coat, and whether the scientist has eyeglasses. Finson
et al. (1995) created a checklist (DAST-C) to include
additional indicators, including the gender (i.e., male),
age, and race of the scientist, and whether they work
outdoors. Overall, the body of research utilizing DAST
illustrates students’ tendency to draw a stereotypical
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scientist that is White, male, wears eyeglasses and a lab
coat, and works indoors or in a laboratory (Chambers,
1983; Christidou et al., 2016; Farland-Smith, 2009b;
Finson et al, 1995; Fung, 2002; Hillman et al, 2014;
Laubach et al, 2012; Monhardt, 2003; Newton &
Newton, 1998; Shin et al., 2015; Thomas et al., 2006).

Regarding whether there are gender differences in
who holds more or less stereotypical views of scien-
tists, research using the DAST has found evidence
that boys portrayed scientists with more stereotypical
indicators in their drawings than girls (Christidou
et al, 2016), and that girls tend to draw more female
scientists than male students (Chambers, 1983; Chris-
tidou et al., 2016; Farland-Smith, 2009b; Thomas
et al, 2006). Yet a recent meta-analysis found that
over the last several decades, the percentage of stu-
dents drawing female scientists has increased substan-
tially across different age groups as well as genders
(Miller et al., 2018). This offers promising evidence of
a potential shift away from the prominence of explicit
stereotypical depictions of scientists among contem-
porary generations of young people.

While certainly informative, the research literature
using the DAST instrument nevertheless has many
limitations. First, the DAST instrument has primarily
been used descriptively, to provide an overview of
how young people perceive scientists. As such, re-
search has not considered whether stereotypical views
of scientists as presumably captured by this instru-
ment predict students’ science-related attitudes or be-
haviors. Thus, while research using the DAST is often
motivated by the argument that narrow conceptualiza-
tions of scientists, particularly as White males, will
deter the STEM interests and ambitions of young
people, particularly those who are not White males,
empirical studies do not actually test this supposition.
Relatedly, the extant literature using the DAST is pri-
marily limited to predominantly White samples, offer-
ing little insights into the views of minoritized youth
(for notable exceptions see the following: Finson,
2003; Laubach et al., 2012; Monhardt, 2003).

Finally, while it does not escape us that the appeal
of DAST lies in its feasibility to be readily employed
as a tool to measure young children’s views of scien-
tists, as it requires no writing, the findings may not
fully capture the stereotypes students hold about sci-
entists. Particularly, DAST may be capturing students’
awareness of stereotypical images of scientists’ phys-
ical appearance, as they see in the media (e.g., movies,
cartoons, video games). That is, DAST and related in-
struments capture students’ broad perceptions of how
scientists often look, and thus may be very applicable
for capturing gender and even racial stereotypes, but
otherwise rather limited.
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Broadening the measurement of perceptions of scientists:
empirical evidence

There is a small body of extant research that moves be-
yond capturing perceptions of the physical appearance
of scientists to instead provide a more comprehensive
view of common conceptions of scientists by utilizing
scales in survey research. For example, some research
finds that students associate scientists with having high
intellectual abilities, lacking interpersonal skills, working
alone in laboratories, and possessing undesirable phys-
ical and personality traits (Beardslee & O'Dowd, 1961;
Carli et al, 2016; Cheryan et al., 2013; Ehrlinger et al.,
2018; Wyer et al,, 2010). Correspondingly, some studies
find that holding narrow stereotypical views of scientists
is associated with lower levels of interest in pursuing
STEM fields (Cheryan et al., 2013; Ehrlinger et al., 2018).

Yet, on the other hand, a handful of studies also pro-
vide evidence that many students have non-stereotypical
views about scientists, and in turn, have favorable views
about scientists and their scientific careers that could be
considered counter-stereotypical in some ways (DeWitt
et al, 2013; Fraser, 1978; Garriott et al., 2017; Nassar-
McMillan et al., 2011; Schibeci, 1986; Smith & Erb,
1986; Wyer, 2003; Wyer et al., 2010). For example, in a
study of about 1000 college students, Wyer et al. (2010)
found that although students generally agreed that scien-
tists are highly intelligent and work-oriented, they also
agreed that scientists can have interpersonal competen-
cies (e.g., cooperative, collaborative, family oriented,
etc.). In a sample of over 9000 elementary students in
England, DeWitt et al. (2013) observed that students
overall hold positive views about scientists, including
viewing their work as exciting and making a difference
in the world. Moreover, while the undergraduate women
in Starr’s study (2018) agreed with the genius stereotype
scale (e.g., scientists are naturally very intelligent and
obsessed with computers), they did not agree with the
nerd stereotype scale (e.g., socially awkward, unattract-
ive, introverted, etc.) about STEM workers.

Considering the aforementioned studies, this body of lit-
erature demonstrates that when using a more multi-
dimensional scale that captures perceptions of scientists’
work activities, personal characteristics, and interests,
there is evidence that recent cohorts of young people hold
views of scientists that run counter to many prominent
stereotypes. Further, some studies find that counter-
stereotypical views are associated with an increased like-
lihood of reporting career or major selections in STEM
fields (Cheryan et al,, 2013; Erb & Smith, 1984; Nassar-
McMillan et al, 2011). For example, Wyer (2003)
observed that undergraduate students’ positive views of
scientists were associated with multiple measures of
STEM persistence (e.g., commitment to major, commit-
ment to career, and advanced degree aspirations).
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Additionally, among the few studies that consider po-
tential differences in the perceptions of female students
and male students (e.g., Nassar-McMillan et al., 2011;
Schinske et al., 2015; Smith & Erb, 1986; Wyer, 2003),
the evidence generally finds more gender similarities
than differences. For instance, in a sample of under-
graduate students, both men and women rated scientists
similarly on agentic and communal traits (Carli et al,
2016). Similarly, Wyer (2003) observed no gender differ-
ences among undergraduate STEM students’ positive
views of scientists and engineers. Yet as with DAST re-
search reviewed above, we note that research utilizing
scales to capture students’ perceptions of scientists in a
more comprehensive way is nevertheless focused on pre-
dominantly White samples, not considering the beliefs
of Black and Latinx students. This is a serious omission
in the literature given that students of color comprise
the majority (51%) of K-12 public school students (de
Brey et al.,, 2019), and that focusing on White samples
continues to privilege their viewpoints while silencing
those of students from minoritized populations. Indeed,
race and gender scholars highlight how research should
not only include diverse samples but also attend to stu-
dents’ intersectional identities, as the views and experi-
ences of students from different gender and racial/ethnic
groups are often unique or divergent from one another
(Ong et al.,, 2018).

Current study

Our study builds on the limited extant research that ex-
amines the perceptions that young people hold about
scientists that go beyond ideas about physical appear-
ance, to encompass the skills and interests that scientists
have in addition to the work they perform. Specifically,
informed by some promising findings that counter-
stereotypical beliefs may be relatively common among
contemporary cohorts, our study advances the literature
by examining both the presence and potential future im-
pact of holding strong counter-stereotypical beliefs.

The conceptual framework of our study is informed by
social psychological theories which posit that when indi-
viduals are making decisions about the educational and
occupational fields that they want to pursue, they con-
sider the perceived fit between attributes of those in
these fields and themselves (Diekman et al., 2017; Supeli
& Creed, 2014). Specifically, as articulated by goal con-
gruency theory, young peoples’ perceptions of the type
of work and the characteristics of workers in different
fields will shape their decisions; to the extent that those
perceptions seem congruent or consistent with aspects
of themselves, they will be more likely to want to enter a
field (Diekman et al., 2010). As further articulated by
Cheryan et al. (2015), young people’s choices to pursue
STEM fields are shaped by perceptions of the culture of
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STEM fields, which includes perceptions of the com-
mon characteristics of the people in such fields, in-
cluding their values and interests, and the type of
work that they do. To the extent that young people
hold stereotypical views that are very narrow and spe-
cific, this is likely to deter their intentions to enter
such fields. Yet on the other hand, if students hold
counter-stereotypical beliefs, such that they view sci-
entists and their work as broader and more multi-
dimensional, then they may be more likely to see
themselves as belonging in such fields.

Thus, our study will specifically address the suppos-
ition that young people who hold counter-stereotypical
views of scientists will be more likely to intend to pursue
STEM fields than those who do not hold such views. In
doing so, we further advance research on this topic
through an explicit focus on Black and Latinx students,
which represents a significant departure from the bulk
of extant research that utilizes predominantly White
samples. Additionally, we rely on intersectionality as a
conceptual and methodological framework that calls at-
tention to how both race and gender are interlocking so-
cial systems that create unique social positions and
experiences for individuals within different race and gen-
der groups (Collins, 1998; Ireland et al,, 2018; Ong et al.,
2011). And while this intersection of inequality undoubt-
edly preserves the power and privilege of White males,
an intersectional lens can also highlight instances where
one axis of stratification (i.e., gender or race) is more
pronounced than the other. For example, while male
students of color face many obstacles of discrimination
and bias in STEM fields, they have similar rates of de-
claring STEM majors in college as White men (Garrison,
2013; Riegle-Crumb & King, 2010; Xie et al., 2015),
which suggests that the social construction of STEM
fields as masculine may work at least partly to advantage
men of color in ways that simultaneously exclude
women of color. Yet an intersectional lens acknowledges
that a simple ‘additive’ approach to inequality (i.e., as-
suming that minoritized females always occupy the low-
est social position as a consequence of their race and
gender) risks missing important and distinct experiences
of different groups. Indeed, prior research finds that
compared to their White peers, Black female students
are less likely to endorse traditional gendered stereotypes
about male students’ presumably higher innate math
ability, report comparatively higher levels of math self-
efficacy, and more interest in pursuing STEM fields
(Hanson, 2004; O’Brien et al., 2015). These studies offer
empirical evidence of the insights regarding students’
STEM-related beliefs that can be gained when research
moves beyond a focus on aggregate gender or racial dif-
ferences. Therefore, we will examine whether both the
prevalence and predictive power of counter-stereotypical
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beliefs vary between students belonging to different gen-
der and racial/ethnic groups.

Additionally, our study is informed by developmen-
tal psychological theories which note that adolescence
is a critical stage when young people are starting to
decide who they want to become, and as such are de-
veloping their future career and postsecondary aspira-
tions (Bandura et al., 2001; Eccles & Roeser, 2011). In
particular, research on STEM trajectories has found
that the future plans and expectations that form while
students are in high school are highly predictive of
the college major and occupations they actually enter
later (Morgan et al, 2013). Yet research on students’
views of scientists often focuses on either young chil-
dren at the elementary age (i.e., most of the DAST
studies), or students already in college. While the
former may be too early to validly assess college and
career expectations, on the other hand, studies of col-
lege students’ stereotypical views about scientists may
be capturing students’ beliefs too late (i.e., after they
have already decided whether they can see themselves
as scientists). Therefore, we measure students’ beliefs
about scientists well before they actually enter college
to better understand their potential impact on subse-
quent STEM-related choices.

Relatedly, in contrast to the cross-sectional design of
most prior work on this topic, our study is longitudinal
(as described in more detail below), following students
across the transition from middle school to high school
to examine how beliefs held during the former period
predict the future expectations reported during the
latter. In doing so, we recognize the importance of disag-
gregating the broad category of STEM to examine
students’ expectations of majoring in different domains,
including those that remain highly male-dominated (e.g.,
computer science), and those that are recently trending
towards female-dominated at the undergraduate level
(e.g., biological sciences). Finally, our analyses incorpor-
ate measures of students’ social and academic back-
ground, to ensure that the associations observed
between beliefs about scientists and future intentions to
pursue different STEM fields in college are robust to
potential confounding variables.

Specifically, utilizing a large sample of students of
color in one school district, we ask the following
questions:

1. To what extent do Black and Latinx students hold
counter-stereotypical beliefs about scientists, and
does this vary by gender?

2. Does holding counter-stereotypical beliefs predict
Black and Latinx students’ intentions to major in
different STEM domains (e.g., biological sciences,
computer science), and do patterns vary by gender?
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Methods

Data and sample

The research team collected data from a very large
urban school district (about 200,000 students total) as
part of the Broadening Science in School Study
(BSSS). The school district is located in the south-
western United States in a city whose labor force in-
cludes industries in multiple STEM fields, including
chemical and technological industries. The school dis-
trict is mostly comprised of students of color, with
approximately 70% Hispanic/Latinx students and ap-
proximately 25% Black students. Further, more than
75% of students qualify for free or reduced lunch,
indicating economic disadvantage.

Over the course of several years, the BSSS research
team collected cross-sectional survey data from several
cohorts of middle-school students, which included items
related to attitudes about science, as well as administra-
tive data, including students’ test scores, and transcripts
(Blanchard Kyte & Riegle-Crumb, 2017; Riegle-Crumb &
Morton, 2017). In this study, we utilize longitudinal data
from a sub-sample of the larger project, a cohort of 8th
grade students in the district who completed a survey in
the 2012-2013 academic year, and who were followed
into high school and later completed a follow-up survey
(n = 1108 students from 216 eighth-grade science class-
rooms across 30 middle schools). Students’ race/ethni-
city and gender were provided by the district via
administrative files and utilized to determine the gender
and racial/ethnic composition of the sample as follows:
469 Latinx female students, 107 Black female students,
434 Latinx male students, and 98 Black male students.
Consistent with district enrollment, our sample is pre-
dominantly Latinx.

Dependent variables

The dependent variables are constructed from items in
the high school survey that asked students about their
likelihood of majoring in each of five separate STEM
fields: biological sciences, physical sciences, mathemat-
ics, computer science/technology, and engineering.
Thus, we have five different outcomes to capture stu-
dents’ STEM intentions—one for each field. The original
response categories ranged from 1 (not at all likely) to 5
(very likely), with 3 corresponding to a neutral response.
Exploratory analyses revealed that responses were not
normally distributed, and instead were significantly and
highly positively skewed, as most students reported a
low likelihood of majoring in these STEM fields. There-
fore, we dichotomized the dependent variables, such that
1 represents that student responded that they were likely
(score of 4 or 5) to major in a particular STEM field,
and O represents that the student responded they were
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not likely (score of 3 or below) to major in that particu-
lar field.”

While initial descriptive analyses in Table 1 reveal that
only 15% of adolescent students reported they would
likely major in biological sciences and physical sciences,
about twice as many said they would likely major in
mathematics (30%), computer sciences (27%), and engin-
eering (34%). Moreover, students’ intentions are related
across some STEM fields. In particular, students’ inten-
tions to major in biological sciences are strongly corre-
lated to their intentions to major in physical sciences (r
= 0.75, p < 0.001), and likewise, students’ intentions to
major in computer sciences are also strongly related to
their engineering major intentions (r = 0.59, p < 0.001).

Further, consistent with national data on gender differ-
ences in bachelor’s degree attainment (NSB, NSF, 2019),
we also observe distinct gender differences in certain
STEM fields, such that a significantly lower proportion
of girls reported that they expected to major in com-
puter science (20.5%, x*=27.73, df=1, p<0.001), and
engineering (19.1%, y*=124.29, df=1, p <0.001), com-
pared to their male counterparts, (34.6% and 50.9%, re-
spectively). These gender disparities were comparable
for both Latinx and Black students.

Independent variables

Counter-stereotypical beliefs about scientists

The key independent variable for our study is a scale
that captures students’ counter-stereotypical beliefs
about scientists. To measure adolescent students’ per-
ceptions of scientists beyond physical traits, the research
team adapted five items from previous related studies
that surveyed elementary students (DeWitt et al., 2011)
and college students (Wyer et al.,, 2010). Two items ask
about the type of work that scientists do: “Scientists usu-
ally work alone in labs” and “Scientists can work in
teams or groups”; while three items capture views about
scientists’ interests and personal characteristics: “Most
scientists are geeks or nerds,” “People that are good at
science cannot be good at other things, like sports or
art,” and “Scientists are curious and creative people.”
Each of these items had response categories ranging
from 1 (Strongly Disagree) to 4 (Strongly Agree); items
with a negative valence (e.g., Most scientists are geeks or
nerds) were reverse-coded so that for all items, a higher
score represented a more positive or counter-
stereotypical view. Using the Skewness-Kurtosis test for
normality (via Stata statistical software), we determined
that the distribution of all five items significantly

’Interested readers might wonder how many students reported a value
of 1 (or not at all likely) on the original scale. This ranged from 27 to
38%, depending on the field. Further, the percent of students who
indicated a 1 on all five STEM fields was less than 10%.
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Table 1 Descriptive statistics: dependent and control variables
Pooled Gender
Mean sD Males Females
(proportions) M sD M sD
Dependent variables
Intentions to major in Biological Sciences 0.15 0.14 0.16
Intentions to major in Physical Sciences 0.16 0.16 0.16
Intentions to major in Mathematics 0.30 0.32 0.28
Intentions to major in Computer Science 0.27 035 0.20
Intentions to major in Engineering 0.34 0.51 0.19
Control variables
Race/ethnicity
Black 0.19 0.18 0.19
Latinx 0.82 0.82 0.81
Mother's highest level of education
Less than a Bachelor's degree 0.84 0.81 0.86
Bachelor's degree or higher 0.16 0.19 0.14
Standardized 8th grade math test score — 449E-09 1.00 3.30E-02 0.99 — 3.04E-02 1.01
8th grade high self-perception of science performance 0.31 0.35 0.27
N 1108 532 576

deviated from the normal distribution regarding both
values of skewness and kurtosis. Specifically, consistent
with some prior research discussed above (Garriott
et al, 2017; Nassar-McMillan et al, 2011), the items
were all negatively skewed, such that overall students
held somewhat positive views about scientists. There-
fore, we dichotomized each item, such that 1 repre-
sented strongly agreeing with a counter-stereotypical
statement about scientists (score of 4 or strongly agree)
and 0 represented a score of 3 or below.?

To determine the factor structure underlying the five
items related to counter-stereotypical beliefs about sci-
entists and establish its validity, we randomly divided
our sample into two separate and equal-sized groups to
conduct exploratory and confirmatory factor analyses
(DeCoster, 1998; Fabrigar et al., 1999). The exploratory
factor analysis (EFA) using a principal factors extraction
method was conducted with the first sub-set of data,
representing half of our dataset (N = 554). This pro-
duced a one-factor solution, as indicated by the inspec-
tion of the scree plot test and eigenvalues (Costello &
Osborne, 2005), that explained about 41% of the vari-
ance. The Kaiser-Meyer-Olkin measure of 0.72 indicated

3To ensure that our results were robust to alternative specifications of
the scale, we also created a scale that was the sum of the original
survey items, transformed via Box-Cox to address skewness. This addi-
tive scale variable was very strongly correlated (r = 0.90) with the scale
variable we use in our study, and results using this transformed scale
variable in logistic regression models yielded comparable results as
those presented here.

an acceptable sampling adequacy (Kaiser, 1974). Add-
itionally, all items loaded onto the single factor, with fac-
tor loadings ranging from 0.58 to 0.71, and
communalities ranging from 0.33 to 0.51. These moder-
ate to strong factor loadings and our conceptualization
of students’ counter-stereotypical beliefs about scientists
suggest that all five items be retained (Costello & Os-
borne, 2005). Subsequently, a confirmatory factor ana-
lysis (CFA) was conducted to validate the structure of
the factor with the second half of our sample (N = 554).
The fit statistics indicated an adequate model fit, includ-
ing a Root Mean Square Error of Approximation (RMSE
A) of 0.08 (where values less than or equal to 0.08 indi-
cate an acceptable fit, and 90% CI is [0.05,0.11]), a com-
parative fit index (CFI) of 0.94 (where values greater
than 0.90 indicate an acceptable model fit) and a Stan-
dardized Root Mean Squared Residual (SRMR) of 0.04
(where values less than or equal to 0.08 indicate a good
fit) (Hu & Bentler, 1999; Kline, 2015). While the chi-
squared statistic for the CFA model was significant (y* =
21.67, df=5, p <0.001), this statistic is known to be sen-
sitive to large sample sizes such as ours (Hair et al,
2010). The standardized factor loadings ranged from
0.41 to 0.54, with a Cronbach’s alpha of 0.60, which is
somewhat low but still within the acceptable range
(Bagozzi & Yi, 1988; Hair et al., 2010).

Finally, to create the scale used in the analyses pre-
sented here, students’ responses across all items were av-
eraged, so that higher scores on the scale capture
holding more counter-stereotypic beliefs about scientists,
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while lower scores represent the opposite. Put simply,
our scale is a measure of strong counter-stereotypical
beliefs about scientists, as it captures beliefs that are not
simply neutral opinions of scientists, but rather views of
scientists that are the anti-thesis of traditionally narrow
and restrictive stereotypical images (e.g., scientists are
geeks or nerds, and scientists work alone in a lab). We
report gender and racial/ethnic differences in counter-
stereotypical beliefs in the results section.

Additional individual (student-level) variables

While national trends show that students of color re-
main disproportionately represented among STEM col-
lege major entrants (NSB, NSF, 2019), we distinguish
between those students who are Latinx (or Hispanic)
and those who are Black. As noted earlier, this sociode-
mographic variable along with students’ gender was pro-
vided by the district through administrative files.
However, we include them in our models as we do not
try to assume students of color to be a homogenous
group, and therefore allow for potentially differing ef-
fects to be observed.

We also include variables to control on student char-
acteristics that prior research has shown may be related
to decisions to pursue STEM majors, including social
class and self-perceptions of performance (Chen, 2009;
Engberg & Wolniak, 2013; Maple & Stage, 1991; Wang,
2013). As a proxy for social class, we include a measure
of mother’s highest educational level (Ridolfo & Mait-
land, 2011); this was created from a student-reported
survey item and dichotomized so that 1 indicates that
the mother completed a Bachelor’s degree or higher and
0 indicates that the mother did not complete a Bache-
lor’s degree. We capture whether students have a high
self-perception of science performance via a survey item
asking students’ level of agreement with the statement
that they “usually do well in science”; original response
categories ranged from 1 (Strongly Disagree) to 4
(Strongly Agree). To address its significant skewness
(value of - 0.66, with kurtosis = 3.19), this variable was
dichotomized so that 1 represents strong agreement and
0 reflects the reverse.

Additionally, as previous studies have found that
achievement is significantly related to students’ interest
in STEM majors (Lichtenberger & George-Jackson,
2013; Wang, 2013), we include students’ scores on a
standardized math test administered by the district as a
control. This is a continuous variable that originally
ranged from O to 52 but was standardized and ranges
from - 1.59 to 2.02. We note that we have information
on mathematics (but not science) achievement, as math-
ematics tests are administered annually in the district as
part of school accountability. However, prior research
has found a strong correlation between mathematics and
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science achievement (Else-Quest et al.,, 2013; Maerten-
Rivera et al., 2010; Wang, 2005), and math achievement
has also been found to positively predict STEM out-
comes such as choice of major (Wang, 2013).

Table 1 shows the means (or percentages) and stand-
ard deviations for each of the predictor variables for the
entire sample as well as for each gender. Table 4 in the
Appendix shows the correlations between predictor
variables in our models. Additionally, we checked for
multicollinearity by examining variance inflation factor
(VIF) and tolerance values. VIF values ranged from 1.00
to 1.11, all well below 10, while tolerance values ranged
from 0.90 to 1.00 (and all above 0.10), indicating that
multicollinearity is very low and not an issue at hand.

Results

Analytic approach

In this section, we first present descriptive results, that
is, means on the scale measuring students’ counter-
stereotypical beliefs about scientists. Specifically, to ad-
dress the first research question, we examine whether
there are mean gender differences, and further, whether
there are racial/ethnic differences within gender groups.

Subsequently, to examine whether students’ beliefs
about scientists predict intentions to major in STEM
fields, we utilize single-level binary logistic regression
models given that our five dependent measures, inten-
tions to major in each of five different STEM fields, are
dichotomous variables. Although our data is clustered,
analyses of variance across levels for our models revealed
very little to no variation at levels 2 (classroom) and 3
(school). Specifically, the intraclass correlation values at
level 2 ranged from O to 0.101, and values at level 3
ranged from 0 to 0.032, thus indicating the use of single-
level logistic regression models as more appropriate
(Bryk & Raudenbush, 1992).*

We conduct separate analyses by gender to more easily
observe whether the patterns observed are similar or dif-
ferent for adolescent girls of color and for boys of color.
We note that our intent is not to deliberately search for
a more parsimonious model, but rather remain

*We initially performed multi-level models given the clustered nature
of our data, but found that there was only significant variance at levels
2 and 3 for models predicting boys’ intentions to major in computer
science. To be conservative, we first ran multi-level logistic regression
models (with no level-2 or level-3 predictors) to account for the clus-
tering at these levels for all outcomes (and both genders). Those re-
sults were comparable to results presented here. Additionally, we also
examined models that included school-level control variables, such as
school size and the proportion of students that are eligible for free or
reduced lunch (as a proxy for school socioeconomic status). While one
of these level-3 predictors was significant in the full model of some
outcomes, we exclude level-3 control variables in our final models
given that they did not significantly improve model fit, and our key re-
sults remained unchanged.
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conservative in how we present the findings surrounding
our key independent variable of our study. Specifically,
the model-building approach we employ is driven pri-
marily by our understanding of empirically based re-
search on student sociodemographic and academic
factors related to students’ intentions to major in STEM
fields (Lichtenberger & George-Jackson, 2013; Maple &
Stage, 1991; Wang, 2013). As such, we perform stepwise
models where the first (baseline) model includes only
the focal independent measure of students’ beliefs about
scientists, and then add all control variables in the sec-
ond model to test the robustness of the association. Fi-
nally, within a sample comprised of students of color, we
do not assume that beliefs about scientists necessarily
predict future intentions in the same way for Latinx and
Black youth; as such, in model 3, we add interactions be-
tween students’ race/ethnicity and their beliefs. We re-
port logistic regression coefficients from models in the
tables but translate key results into odds ratios (by expo-
nentiating the coefficients) for ease of interpretation.

Along with the results of the logistic regression
models, Tables 2 and 3 also present model fit statistics.
Specifically, the Hosmer-Lemeshow goodness-of-fit stat-
istic was used to assess the overall fit of individual
models, and the results indicate an overall good model
fit for each of the logistic regression models (Archer &
Lemeshow, 2006; Long & Freese, 2006). We also include
Akaike information criterion (AIC), Bayesian informa-
tion criterion (BIC), and likelihood ratio (LR) test statis-
tics for comparison between models.

Counter-stereotypical beliefs about scientists among
students of color

In Fig. 1, we present the means and standard deviations
of the scale measuring students’ counter-stereotypical
beliefs about scientists separately by gender. Addition-
ally, we also provide separate means and standard devia-
tions for each racial/ethnic group within each gender.
Keeping in mind that the scale ranges from 0 (low) to 1
(high), as shown in the y-axis, the results indicate that
adolescent girls of color in our sample hold more
counter-stereotypical beliefs about scientists (mean =
0.56) than boys of color (mean = 0.49). We note that this
gender difference (¢ = 3.88, p < 0.001) is rather small, at
approximately a quarter of a standard deviation. Add-
itionally, Latinx adolescent males held lower counter-
stereotypic views of scientists (mean = 0.47) than all
other groups of students (compared to Black males, ¢ =
3.40, p < 0.01; compared to Black females, ¢t = 5.21, p <
0.001; and compared to Latinx females, t = 3.56, p <
0.001). Black girls (mean = 0.63) held more counter-
stereotypical beliefs than Latinx youth of either gender
(compared to Latinx males, ¢ = 5.21, p < 0.001; and com-
pared to Latinx females, ¢ = 3.04, p < 0.01).”
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Female students’ intentions to major in STEM fields

Table 2 shows the results of logistic regression models
predicting adolescent girls’ intentions to major in the
separate STEM fields. Beginning with models for the
biological sciences, in the baseline model, holding more
counter-stereotypical beliefs is significantly associated
with a higher likelihood of intending to pursue a major
in this domain. Specifically, increasing from 0 to 1 on
the scale is associated with an increase in the odds of
majoring in biological sciences by a factor of approxi-
mately 2.38. Yet, this association is no longer statistically
significant with the addition of control variables in
model 2 (and adding these variables improves model
fit). In model 3, we add an interaction between beliefs
about scientists and students’ race/ethnicity; the coef-
ficient is not statistically significant (and does not im-
prove model fit).

Continuing on with models predicting girls’ intention to
major in physical sciences, the results reveal that there is
not a statistically significant association between beliefs
about scientists and the outcome (see models 4 and 5);
nor is there a significant interaction between race/ethni-
city and beliefs (model 6). We see a similar pattern of null
results for models predicting girls’ intentions of majoring
in mathematics (see models 7, 8, and 9). In both sets of
models, adding the control variables improves model fit,
while adding the interaction terms does not.

The last two sets of models show the relationship be-
tween counter-stereotypical beliefs about scientists and
girls’ intentions to major in computer science and
engineering, respectively. The results reveal a positive
and statistically significant relationship for both STEM
domains. Specifically, at baseline, increasing from 0 to 1
on the scale is associated with an increase in the odds of
intending to major in computer science (model 10) by a
factor of 2.39, and an increase by a factor of 3.74 in the
odds of intending to major in engineering (model 13).
Further, the inclusion of student-level control variables
in the full model does not improve model fit and leaves
the association relatively unchanged, such that among
girls of color, the odds of intending to major in com-
puter science (model 11) and engineering (model 14) in-
creases by a factor of 2.59 and 3.49, respectively, with an
increase from O to 1 on the scale measuring counter-
stereotypical views of scientists. The interaction terms
between beliefs and race/ethnicity are not significant for
either domain (see models 12 and 15), indicating that
these relationships are statistically comparable for Black
and Latinx girls.

®Additional analyses comparing counter-stereotypical views of scien-
tists by race/ethnicity (pooled across gender) revealed that Black youth
had a significantly higher mean on this scale than Latinx youth (¢ =
4.82, p < 0.001), and the difference was about two-fifths of a standard
deviation.
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© Pooled Gender Males Females
Mean 0.52 0.49 0.56 0.58 0.47 0.63 0.54
SD 0.30 0.31 0.29 0.27 0.32 0.26 0.29

different from that of Latinx females (p < 0.001)

Fig. 1 Counter-stereotypical beliefs about scientists. A higher value on the scale indicates that students report more counter-stereotypical views
about scientists. The “a” indicates that the mean for females is statistically significantly different from that of males (p < 0.001). Similarly, “b”
indicates that the mean for Latinx males is significantly different from that of Black males (p < 0.01), “c” indicates that means for Latinx students
(of both genders) are significantly different from that of Black females (p < 0.001), and “d" indicates that mean of Latinx males is significantly

Regarding other variables in the models for each out-
come, we note that for three STEM outcomes (i.e., bio-
logical sciences, physical sciences, and mathematics),
girls’ self-perceived science performance is a strong and
significant predictor of their intentions to major in these
respective fields. Specifically, girls who have high self-
perceptions of their science performance are about 1.80
times more likely to intend to major in biological sci-
ences, physical sciences, and mathematics than those
who had a lower self-perception of science performance.
Yet the same is not true for their intentions to major in
computer science and engineering, where null results
are observed for high self-perceptions of science per-
formance. Additionally, no other control variable is re-
lated to girls’ intentions to major in any of these STEM
fields.

Male students’ intentions to major in STEM fields

Next, we turn to Table 3, which shows the results for lo-
gistic regression models predicting adolescent boys’ in-
tentions to major in each of five different STEM fields.
Among our sample of adolescent boys of color, in the
baseline model (model 1), intentions to major in the bio-
logical sciences were significantly and positively related
to holding counter-stereotypical beliefs about scientists.
This relationship remained robust, although somewhat
weaker, with the addition of all control variables, which
do not improve model fit (model 2); specifically, an in-
crease from O to 1 on the scale is associated with an in-
crease by a factor of 2.59 in the odds of intending to
major in the biological sciences. The interaction between

beliefs and boys’ race/ethnicity was not significant and
does not improve model fit (model 3). That is, this rela-
tionship between boys’ intention to major in biological
sciences and their counter-stereotypical beliefs about
scientists is similar between Black and Latinx boys.

Moving to the next set of models, while holding more
counter-stereotypical beliefs about scientists is associ-
ated with a significantly higher likelihood of intending to
major in the physical sciences at baseline (model 4), this
association is not robust to the inclusion of control vari-
ables (which improve model fit as seen in model 5), nor
is there evidence of a significant interaction with race/
ethnicity (model 6). Moreover, similar to the results for
the models pertaining to girls’ intentions to major in
mathematics discussed above, we also observe no signifi-
cant relationship between boys’ intention to major in
mathematics and their counter-stereotypical perceptions
about scientists (models 7 and 8); nor is there a signifi-
cant interaction by race/ethnicity (model 9).

Continuing on to results of analyses predicting boys’
intentions to major in computer science, counter-
stereotypical beliefs about scientists are associated with
their intentions to major in this STEM domain at the
baseline (model 10); this association is significant with
the inclusion of all control variables, which do not in-
crease model fit (model 11). While at baseline, the odds
of boys intending to major in computer science increases
by a factor of 1.77 with an increase from 0 to 1 on the
scale, at the full model (model 11), the odds of intending
to major in computer science increases by a factor
of 1.98.
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A similar trend is observed from results predicting
boys’ intention to major in engineering, such that at the
baseline, increasing from 0 to 1 on the scale measuring
counter-stereotypical beliefs is related to an increase in
the odds of intending to pursue this particular major by
a factor of 2.08 (model 13). Further, once all individual
control variables are taken into account, an increase
from O to 1 on the scale results in an increase by a factor
of 2.29 in the odds of boys’ intentions to major in engin-
eering (model 14). Again, similar to the results for girls,
we observe no racial/ethnic interactions between boys’
counter-stereotypical views about scientists and their in-
tentions to pursue computer science (model 12) and en-
gineering majors (model 15).

Aside from our key independent measure of interest,
only high self-perceived science performance is signifi-
cantly associated with any of the outcomes. Yet even then,
self-perceived science performance is only significant in
models predicting boys’ intentions to major in physical
sciences (where its inclusion improves model fit), such
that those with a particularly high self-perception of sci-
ence performance are 2.49 times more likely to intend to
pursue a major in the physical sciences than their counter-
parts with lower self-perceived science performance.
Taken together, these results reveal that similar to the re-
sults for the analyses for girls’' STEM major intentions, in-
dividual background characteristics such as prior math
achievement and mother’s educational level are not sig-
nificantly associated with boys’ intentions to major in
STEM fields. On the other hand, students’ counter-
stereotypical beliefs about scientists remained a robust
and significant predictor of male students’ likelihood of
intending to major in biological sciences, computer
science, and engineering net of these variables.

Discussion

Informed by research which finds that adolescence is a
critical time for the crystallization of career aspirations
(Bandura et al, 2001; Eccles & Roeser, 2011; Morgan
et al,, 2013), this study sought to investigate the potential
impact of holding counter-stereotypical beliefs about sci-
entists on students’ intentions to major in STEM fields.
Moreover, while the views of students from nondomi-
nant communities are often missing from or treated as
incidental to research on this broader topic, we focused
explicitly on the views of Black and Latinx students, and
considered whether and how their views subsequently
predicted their intentions to major in five different
STEM domains. Further, we considered whether pat-
terns were similar or dissimilar by gender, motivated by
the recognition of the interlocking connections between
systems of race and gender inequality, and therefore the
need to attend to students’ unique identities as a conse-
quence of this intersection. In doing so, we make new
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contributions to this field of research, which still too
rarely acknowledges the continued power and privilege
of White males in STEM fields.

Our analyses examining Black and Latinx adolescents’
perceptions reveal that about half of the sample reported
beliefs that could be considered counter-stereotypical.
Although empirical research using diverse secondary
student samples is sparse, our results are comparable
with studies that have found that adolescents often have
positive views about scientists and their work (Fraser,
1978; Garriott et al, 2017; Smith & Erb, 1986). Thus,
despite the prevalence of negative, narrow, and distorted
images of scientists often found in the media (e.g., shows
such as Big Bang Theory), and related concerns about
their potential influence on students’ perceptions of sci-
entists (Song & Kim, 1999; Steinke et al, 2007), the
present study demonstrates that contemporary youth,
such as the Black and Latinx students that comprise our
sample, hold perceptions of scientists that lean away
from these traditional stereotypes.

Yet the data also suggest some notable differences
along the lines of both gender and race/ethnicity. Specif-
ically, girls of color tend to hold more counter-
stereotypical beliefs about scientists than their male
counterparts. This is consistent with the work of Schi-
beci (1986) and Christidou et al. (2016), which found
that girls held more favorable views about scientists (or
less stereotypical views about scientists) than boys. Fur-
ther, in our sample, Black girls endorsed more counter-
stereotypical views about scientists than Latinx youth of
either gender. These results point to the importance of
considering the heterogeneity of beliefs students possess
about scientists, especially as the student population in
public schools becomes more diverse (de Brey et al,
2019). Simply put, this study provides evidence of the
nuanced ways in which counter-stereotypical percep-
tions of scientists appear at the intersection of students’
gender and race/ethnicity.

Moreover, the patterns revealed in our data may be indi-
cative that positive role models in science, and STEM
more broadly, have captured the attention of Black and
Latinx students, particularly Black girls, such that they be-
lieve that scientists are multi-dimensional individuals, who
can be smart and creative people with many diverse inter-
ests, including a curiosity about the world around them.
While most of the research focusing on gender and racial
stereotypes in STEM fields tends to focus on stereotypes
about the presumed differences in skills and abilities be-
tween groups (which remains an important topic of
study), we suggest that future research is also needed to
understand how adolescents’ views of scientists are
shaped, including investigating the kinds or sources of in-
formation that may be most salient in contributing to the
somewhat broader views observed among girls of color,
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and Black girls in particular, in our sample. For example,
we are beginning to see positive movements in social
media, such as the hashtags
#ThisIsWhatAScientistLooksLike and #ILookLikeA-
nEngineer, which demystify the everyday jobs STEM
workers do, and may help adolescents form counter-
stereotypical images of scientists.

Turning our attention to how these views shape later in-
tentions to major in specific STEM fields, our results from
the multivariate models indicate that counter-stereotypical
beliefs about scientists do in fact matter for Black and
Latinx students’ intentions to major in particular fields of
STEM. Although consistent with prior evidence of the rela-
tionship between students’ views of scientists and their
STEM-related aspirations (Cheryan et al., 2013; Starr, 2018;
Wyer, 2003), our study stands out by paying particular at-
tention to adolescents (rather than college students) who
are Black and Latinx students (rather than predominantly
White). Further, our results found overall similarities be-
tween the patterns observed for adolescent girls and boys.
Specifically, we did not find robust evidence that counter-
stereotypical views predicted intentions to major in either
the physical sciences or mathematics for students of either
gender. Perhaps the general parallel results observed for
models predicting intentions to major in mathematics and
physical science are a reflection of the strong overlap in
content between these fields as well as students’ perceptions
of the similarities between these STEM fields. Yet for both
genders, those who endorsed counter-stereotypical views of
scientists were more likely to intend to major in computer
science as well as engineering in college; these results were
robust to the inclusion of individual-level control variables.

Stepping back, it is interesting that holding broader and
more positive views of scientists is important for predict-
ing both boys’ and girls’ future intentions to pursue the
fields of computer science and engineering. For girls in
our sample, holding more counter-stereotypical beliefs is a
positive predictor of intending to enter these two ex-
tremely male-dominated fields, perhaps because they work
to outweigh concerns about gender-related norms and ex-
pectations. Yet our results also reveal that such beliefs
may embolden the intentions to pursue these fields among
boys in our sample (who on average report much higher
expectations of majoring in these two fields than their fe-
male peers of color). As such, while these fields are nor-
matively and stereotypically masculine, it is possible that
relinquishing a narrow and restrictive view of scientists
also allows adolescent boys of color to see themselves in
fields that are currently predominantly White.

We did find some limited evidence suggesting differences
in patterns by gender for models predicting intentions to
major in the biological sciences, such that for male students,
the effect of holding counter-stereotypical beliefs on inten-
tions to major in this field was significant and remained
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robust even with the inclusion of control variables. Given
that the biological sciences are approximately 60% female at
the baccalaureate level, and this female advantage in bio-
logical science is found across all racial/ethnic groups
(Cheryan et al., 2017; NSB, NSF, 2019), perhaps viewing sci-
entists as more multi-dimensional and well-rounded people
gives young men a boost to enter a field that is increasingly
non-normative for their gender. Put differently, Black and
Latinx boys are more likely to intend to major in biological
sciences, a field where they are underrepresented relative to
their female counterparts, when they endorse strong
counter-stereotypical beliefs about scientists.

Finally, within our sample of students whose racial/ethnic
backgrounds are traditionally underrepresented in STEM
fields, our analyses did not identify any interactions be-
tween race/ethnicity and counter-stereotypical views on
students’ intention to major in the different fields of STEM.
This was true for both adolescent males and females of
color. In other words, although Latinx and Black youth dif-
fered in their endorsement of counter-stereotypes about
scientists, this difference in beliefs did not have an impact
on their intentions to major in STEM fields. Given that
both racial/ethnic groups are severely underrepresented
across degrees in all STEM fields, it is encouraging that
counter-stereotypical beliefs appear to similarly boost their
expectations to enter some STEM fields.

Limitations
Despite the new insights our findings contribute to this re-
search area, we also note several limitations of our study.
First, unpacking how and why counter-stereotypical be-
liefs about scientists play a significant role in predicting in-
tentions to major in computer science and engineering is
beyond the scope of this study. Second, while the alpha
for our scale measuring counter-stereotypical beliefs is
within the acceptable threshold (Bagozzi & Yi, 1988; Hair
et al,, 2010), nevertheless reliability should be interpreted
with caution. Future research could build on our study
and assess the internal structure and reliability of the
counter-stereotypical beliefs scale when studying a differ-
ent population of students. Additionally, future research,
including qualitative studies, should ascertain how these
beliefs are formed and how both female and male youth of
color rely on these beliefs as they pursue STEM pathways.
Further, although STEM major intentions formed during
high school have been shown to be highly predictive of sub-
sequent choices (Morgan et al., 2013), nevertheless our
study is not able to ascertain whether the students in our
sample do actually translate their expectations into reality.
Additionally, while we contribute to the need for more re-
search on minoritized youth (i.e., Black and Latinx), at the
same time, we cannot comment on the perceptions of sci-
entists and related implications for youth from other racial/
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ethnic backgrounds. Moreover, we recognize that there are
limitations in using categorical assessments of race and
gender, as we have in the present study, rather than using
measures of racial and gender identities or salience, which
were not included in the student survey. Future research
studies should strive to use measures that more authentic-
ally capture how students view their own identities.

Our study is also limited to one, albeit very large, public
school district, and as such, may not have broad
generalizability across other districts and states. Addition-
ally, this school district is located in a city whose labor
force includes corporations in various STEM industries,
and thus it is possible that students there may be exposed
to more broad social messaging about STEM and know
more people that are STEM workers compared to other
districts. Therefore, future research that includes students
from many diverse districts and cities across the
country could shed light on how prevalent counter-
stereotypical views about scientists are among different
contexts.

Conclusion

Our study provides new insights into the perceptions and
views about scientists held by a sample of Black and
Latinx students, particularly, at the critical age of adoles-
cence. While prior work provides well-documented evi-
dence of students’ stereotypical images of scientists in the
form of drawings of scientists, we note here the import-
ance of attending to students’ notions of scientists that go
beyond their physical appearance. That is, our study uti-
lizes survey measures capturing students’ counter-
stereotypic views about scientists, including their interests
and work. Our findings suggest that Black and Latinx stu-
dents do hold positive (i.e., counter-stereotypical) beliefs
about scientists. Additionally, our results also point to the
value of applying an intersectional lens when examining
such beliefs to uncover the nuanced and complex ways in
which youth of color endorse these beliefs. Namely, Black
girls reported more strongly counter-stereotypical beliefs
than their Latinx peers of both genders.

Delving into the relationship between these beliefs and
future intentions to major in STEM fields, we observe a
positive association between counter-stereotypical views of
scientists and students’ intentions to major in particular
fields of STEM, including computer science and engineer-
ing. We note that the strength of our longitudinal data lies
in the ability to analyze high school students’ reported in-
tentions to major in various STEM fields in relation to their
counter-stereotypical beliefs held as middle school students,
net of other factors. For both boys and girls of color, we ob-
serve the salience of such counter-stereotypical perceptions
of scientists in their intentions to major in computer
science and engineering.
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Implications

Our findings speak to the work that needs to occur in
STEM classrooms, as well as changes in education policy.
For the former, creating positive views of scientists in the
minds of young people likely requires that they be able to
see real scientists and engineers and also engage in work
that is authentic to what they do. Interestingly, our results
found that holding counter-stereotypical views about scien-
tists predicted students’ intentions to major in computer
science and engineering, and not either mathematics and
physical sciences. This may be due to the prevalence of
real-world applications of the work that computer science
and engineers do. For instance, students have access to
technology (e.g., laptops, cellphones, etc.) created by these
workers and presumably use these technologies, such as
apps and social media, in their everyday life. Perhaps mak-
ing direct connections to the work that mathematicians
and physical scientists do and the impact of their work on
their world may provide students alternative images of
these types of STEM workers.

Importantly, we also recognize that having positive im-
ages and beliefs about scientists is not at all sufficient to
promote racial/ethnic and gender equality in representa-
tion in STEM fields. Rather, we recognize the power of
structural inequality, such as systemic racism in the form
of educational inequality and opportunities to pursue
STEM, and the sexism and bias that creates chilly climates
for women pursuing STEM (Cheryan et al., 2017; Morris
& Daniel, 2008; Xie et al., 2015). Although our results sug-
gest the relevance of counter-stereotypical perceptions at
the individual level, we do not imply that students should
become resilient to these forms of discriminations, nor
should the work be left up to them to navigate these sys-
tems while challenging negative stereotypes about scien-
tists. On the contrary, we believe that educational policies
should acknowledge and deter inequality in K-12 educa-
tion, beginning with ensuring all students participate in
engaging and powerful mathematics and science instruc-
tion, so that these experiences can shape the beliefs stu-
dents hold about scientists. Transforming educational
experiences in mathematics and science for Black and
Latinx students of all genders includes providing more re-
sources to their schools and access to high-quality
teachers and advanced STEM/mathematics course-taking.
By actively working against educational inequality, these
policies, in turn, can be consequential in changing stu-
dents’ views of who scientists are and the work that they
do. That is, policies that reduce educational inequality en-
dured by students from nondominant communities, par-
ticularly young men and women of color, can also bring
them closer to the line of work that scientists and engi-
neers partake in, which can shape their beliefs about
scientists and engineers, and, in turn, impact their future
intentions to pursue STEM careers.
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Appendix
Table 4 Correlations between independent variables
1 2 3 4
1. Counter-stereotypical beliefs about scientists 1
2. Latinx (ref = Black) — 0.135%** 1
3. Mother's highest level of education 0.112%% — 0274 1
4. Standardized 8th grade math test score - 0015 - 0017 - 0031 1
5. 8th grade high self-perception of science performance 0.245%** — 0.144%** 0.185%** -0.017

*** p <0.001, ** p<0.01,*p <0.05
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