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ABSTRACT: Women and girls, particularly women and girls of color, remain underrepresented in STEM disciplines.
This underrepresentation begins as early as late elementary school age. Educators, particularly those in informal STEM
education, can help address gender inequity in STEM by understanding how research can be translated into actionable strat-
egies. This article summarizes research on gender equitable practices for middle school girls in the last decade and addresses
the disconnect between research and practice by presenting the findings in a way that educators can immediately act on.
The research falls into six strategies that have demonstrated positive influences on gender inequity in STEM education: (1)
connecting STEM experiences to girls’ lives; (2) supporting girls as they investigate questions and solve problems using
STEM practices; (3) empowering girls to embrace struggle, overcome challenges, and increase self-confidence in STEM;
(4) encouraging girls to identify and challenge STEM stereotypes; (5) emphasizing that STEM is collaborative, social, and
community-oriented; (6) providing opportunities for girls to interact with and learn from diverse STEM role models. Our
review highlights that each of these strategies are important to developing positive STEM identities in girls, particularly girls
of color, which can help them to bridge the STEM gender and racial gap.

INTRODUCTION

Women remain underrepresented in many of the science,
technology, engineering, and math (STEM) fields compared
to their representation in the US population (National Sci-
ence Foundation (NSF), 2019). Women hold less than 30%
of STEM jobs, with Latina/Hispanic, African American/
Black, and Indigenous women representing less than 10% of
these jobs (NSF, 2019). Research points to late elementary
school and early middle school as the developmental stage
wherein gender differences begin to occur in girls’ perceived
sense of belonging and potential future success in STEM ca-
reers because of historical examples and cultural stereotypes
that portray STEM as white and male (Calabrese Barton et
al., 2013; Kim et al., 2018; Tan et al., 2013). Research has
highlighted the benefits of informal STEM education pro-
grams as venues that can strengthen girls’ interest and sense
of belonging in STEM at this age (Adams et al., 2014; Ca-
kir et al., 2017; National Research Council, 2009; Riedinger
and Taylor, 2016; Sammet and Kekelis, 2018). As part of the
authors’ efforts to advocate best practices for gender equita-

ble informal STEM education at this developmental level,
we have compiled this literature review which focuses on
strategies that have shown positive results in improving and/
or sustaining girls’ interest in STEM and sense of belonging
in STEM careers in the last decade.

STEM Identity. The concept of STEM identity was the lens
through which we searched the literature and developed our
review of gender equitable strategies. We chose the founda-
tional definition of the construct from Calabrese Barton et
al. (2013), Eccles (2007), and Carlone and Johnson (2007).
According to these researchers, STEM identity requires op-
portunities to develop interest and competence in STEM-re-
lated skills, perform these competencies, and be recognized
by perceived experts (Carlone and Johnson, 2007). Youth
must experience a sense of competence and opportunity for
potential success in their chosen field and see value in these
fields (Eccles, 2007). STEM identity development is both a
reflection of how one perceives, positions, and aligns one-
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self with STEM, and how one is perceived and recognized
by meaningful others (Calabrese Barton et al., 2013). STEM
identity development is both individual and contextual. It is
impacted by girls’ — and the peers and adults in their lives’
— stereotypes related to gender, race, and STEM disciplines
that are informed and shaped by power differentials and so-
cial constructs (Collins and Bilge, 2016). Girls of color must
overcome the inherent racist and sexist stereotypes to de-
velop a strong STEM identity to feel like they belong even
when they are marginalized and isolated within the field. Ed-
ucators play an important role in helping (or hurting) girls,
particularly girls of color, to see themselves as STEM people
due to the educators’ stereotypes (Hughes et al., 2020).

Middle School as a Turning Point in STEM Identity. Mid-
dle school is a crucial time to sustain and improve girls’
STEM identities. It is during the middle school years when
girls are deciding what kind of girl to be and figuring out
desired versions of their future selves (Allen and Eisenhart,
2017; Carlone et al., 2015). Girls author their identities. This
authoring is shaped by how they see themselves and how
others see them in multiple spaces (e.g. in-school, out-of-
school, home/family (Allen & Eisenhart, 2017; Calabrese
Barton et al., 2013; Koch et al., 2015)) and across intersect-
ing power domains related to gender, race, ethnicity, and
class (Archer et al., 2015; Brunning et al., 2015; Carlone et
al., 2015; Thomas et al., 2017).

Research highlights that girls at the middle school age
may not be able to differentiate between the various disci-
plines of science or how technology differs from engineering
and mathematics (CAISE, 2018). Therefore, we have chosen
to use the term STEM identity throughout this paper. The
articles we cite will focus on a range of STEM disciplines.
In each discussion we will use the author(s)’ term and defini-
tion if applicable. Not all of the articles provide a definition
of identity (e.g. Riedinger and Taylor, 2016), so we used our
framing definition to help us define search terms. A consis-
tent definition or understanding of STEM identity is missing
from the STEM education literature. However, our frame-
work allowed us to include a variety of studies that focused
on aspects of identity.

Informal STEM Education Spaces. Although we focused
on articles of formal and informal STEM education (ISE), it
is important to highlight the value of ISE spaces as they are
often overlooked in education policy discussions compared
to formal education, which is unfortunate considering K-12
aged students spend the majority (81%) of their time in non-
school settings (National Research Council (NRC), 2009).
Informal education has been cited as beneficial to STEM
learning because it allows learners to engage with concepts
in environments that provide them time and space to cogni-
tively struggle with ideas that they find personally meaning-

ful. STEM focused afterschool and summer programs can
give learners time to practice and reflect on STEM skills,
such as asking questions, communicating ideas, and drawing
conclusions. In addition, ISE programs can improve equity
issues inherent in STEM fields by connecting STEM prac-
tices from the various ecosystems of youth’s lives (family,
school, out-of-school, and community) (Barron and Bell,
2015; Philip and Azevedo, 2017).

METHODS

The purpose of this review was to examine and synthe-
size recent literature grounded in research in gender equity
in STEM to identify key factors that influence the develop-
ment of girls’ positive STEM identities as well as effective
instructional strategies for building girls’ identity in STEM
fields. This work builds on the literature review created in
2013 as part of the SciGirls Seven Strategies (SG7). The
foundational literature review was created in 2009 and up-

Table 1. SciGirl Seven Strategies.

Strategy 1 Girls benefit from collaboration, especially when they
can participate and communicate fairly. Girls thrive
when they work together to make science, technology

and engineering an intentionally social experience.

Strategy 2 Girls are motivated by projects they find personally
relevant and meaningful. Girls become motivated when
they feel they can make a difference. If girls see STEM
as relevant to their own lives, their attraction to these

subjects is likely to increase.

Girls enjoy hands-on, open-ended projects and investi-
gations. Educators and role models can encourage and
promote exploration, imagination, and invention by
encouraging girls to ask questions and find their own
paths for investigation.

Strategy 3

Strategy 4  Girls are motivated when they can approach projects in
their own way, applying their creativity, unique talents,
and preferred learning styles. Girls should take owner-
ship of their own investigations, collecting data, solving

problems and communicating their findings and results.

Strategy 5  Girls’ confidence and performance improves in response
to specific, positive feedback on things they can con-
trol—such as effort, strategies, and behaviors. Self-con-
fidence can make or break girls’ interest in STEM.
Adults can support girls’ efforts by encouraging their
problem-solving strategies; allowing them to struggle
and/or fail; emphasizing that their skills can be improved

through practice.

Girls gain confidence and trust in their own reasoning
when encouraged to think critically. Educators should
cultivate an environment that encourages creative think-
ing, questioning, trial and error and authentic, personal
discoveries.

Strategy 6

Strategy 7 Girls benefit from relationships with role models and
mentors. Seeing women who have succeeded in STEM
helps inspire and motivate girls. By hosting field trips
and visiting programs, role models tangibly demonstrate

how girls can succeed.
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dated in 2013 as a set of seven research-based strategies (Ta-
ble 1) (Billington et al., 2014).

Since this initial literature review in 2009 and update in
2013, researchers, policymakers and practitioners have fo-
cused research and resources on issues affecting girls’ low-
ered interest and persistence in STEM (e.g. Corbett and Hill,
2015; McCreedy and Dierking, 2013). In addition, research-
ers have highlighted how stereotypes intersect across mar-
ginalized identities that prevent girls of color from becoming
interested and/or persisting in STEM (e.g. Collins and Bilge,
2016; Jones, 2019). Therefore, we felt a need to update the
literature to account for the fact that not all girls have the
same experience in STEM. Hence, our focusing question for
this literature review was: What are current gender equita-
ble strategies that can help girls of diverse backgrounds and
identities see themselves as STEM people?

For this literature review, we searched for terms associ-
ated with the original SG7 and our conceptual framework
via Google Scholar and ERIC. These terms included: STEM
identity. interest, engagement, motivations, attitudes, self-ef-
ficacy, STEM capital, and perceptions of and attitudes to-
ward STEM careers and STEM. We also searched the litera-
ture for research focused on girls of color. This resulted in 45
peer-reviewed articles focused on K-16 formal and informal
settings from 2013-2018. At least one of the authors read
each article from one or more of the seven original strategies
and wrote summaries about each article. The authors came
together monthly to discuss and negotiate their findings. A
matrix was created in excel based on the findings for each
of the categories by the SG7, and additional categories were
added based on emergent themes from the literature exam-
ined.

FINDINGS

Some of the original strategies were combined and new
strategies emerged based on our review. We identified six
themes that we present as the six SciGirls strategies that sup-
port girls in their development of positive STEM identities:

o connecting STEM experiences to girls’ lives;
o supporting girls as they investigate questions and solve
problems using STEM practices;

e empowering girls to embrace struggle, overcome chal-
lenges, and increase self-confidence in STEM;

o encouraging girls to identify and challenge STEM ste-
reotypes;

o emphasizing that STEM is collaborative, social, and
community-oriented;

o providing opportunities for girls to interact with and
learn from diverse STEM role models.

We provide details for each article cited in Appendix A,
including: authors, methods, sample size and demographics,
age range, SciGirls strategies supported, STEM discipline
discussed, formal or informal education, and length of inter-
vention. The order below does not represent a hierarchical
ordering but rather a convention for organization and refer-
ence. Some articles spoke to multiple strategies.

1. Connect STEM Experiences to Girls’ Lives. Women,
Black/African Americans, Indigenous people, and Lati-
na/o/x and Hispanic Americans have historically been mar-
ginalized by STEM fields due to a lack of cultural relevance
and connections to non-dominant groups’ everyday lives
(McCreedy and Dierking, 2013). If youth do not see their
own culture reflected in STEM, then they will not see them-
selves as potentially succeeding in STEM. Therefore, the
first SciGirls strategy is to connect STEM experiences to
girls’ lives. Personal relevance (e.g. allowing participants to
focus on local problems or issues affecting their communi-
ty) brings marginalized students’ interest and knowledge to
the forefront of the discussion (Buck et al., 2014; McCreedy
and Dierking, 2013; Polman and Hope, 2014; Riedinger and
Taylor, 2016). Research has demonstrated the value that
culturally relevant teaching can add to youth’s sense of be-
longing in STEM because it empowers girls, especially girls
of color, by incorporating not just their interests but also
their identities, cultures, backgrounds and experiences, by
making them central to the learning process (Hubert, 2014).
Research highlights that youth see all STEM disciplines as
inherently white and middle class and certain STEM disci-
plines as more masculine (e.g. physics) and others as more
feminine (e.g. biology) (Archer et al., 2013; Archer et al.,
2017; Gonsalves, 2013). This perception begins at the mid-
dle school age and continues throughout secondary school
leading girls to feel less of a connection to those disciplines
deemed masculine, and girls of color to feel less of a con-
nection to all STEM fields. Programs that allow girls to drive
the design around personally relevant topics (e.g. creating
experiences for girls to explore topics that they care about or
that impact their community) improve their interest and atti-
tudes toward science and technology (Buchholz et al., 2014;
Cakir et al., 2017; Erete et al., 2016; Robinson et al., 2016;
Stewart-Gardiner et al., 2013; Thomas et al., 2017). For ex-
ample, educators can ask girls about their backgrounds, in-
terests, and community to connect STEM to their lives or
they can have girls choose topics to explore that they find
personally relevant and meaningful.

2. Support Girls as They Investigate Questions and
Solve Problems Using STEM Practices. STEM practices
are authentic behaviors that align with the ways of doing
science used by STEM professionals (NGSS Lead States,
2013). When girls take ownership of their own STEM learn-
ing and engage in meaningful STEM work, it positively in-
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fluences their perceptions of STEM fields, their identities,
and re-defines what STEM is (Buchholz et al., 2014; Kim,
2016; Scott and White, 2013; Riedinger and Taylor, 2016).
The authentic activities in these studies included: doing the
work of scientists (e.g., collecting field ecology specimens
or designing a LEGO project), using the tools (e.g., refrac-
tometers) of STEM professionals (Buchholz et al., 2014;
Riedinger and Taylor, 2016) and addressing open ended
questions without a correct answer (Kim, 2016). By intro-
ducing girls to various STEM practices (e.g. designing and
problem solving) with materials (e.g., e-textiles) and in envi-
ronments where they felt supported in their attempts at new
practices and terms, they were more confident to engage in
STEM practices resulting in more positive STEM identity
development. For example, educators can create STEM op-
portunities that are open-ended and allow girls to use every-
day language to make sense of STEM terminology.

3. Empower Girls to Embrace Struggle, Overcome Chal-
lenges and Increase Self-Confidence. Girls’ confidence
and performance improves when they are given specific,
positive feedback on things that challenge them but are
within their control to overcome—such as the strategies
they employ, the behaviors they exhibit and the processes
they engage in (Degol et al., 2018; Ryoo and Kekelis, 2018;
Simpson and Maltese, 2017). To benefit from this feedback,
individuals need to hold a growth mindset wherein they be-
lieve that they can strengthen their abilities through practice
and application (Dweck, 2006; Dweck et al., 2014). Grap-
pling with problems in STEM has been described as uncer-
tainty or struggle. To be productive, these moments of un-
certainty need to be framed as opportunities to learn, not as
mistakes or failures. When mistakes or failures are viewed
as unwanted results, they can be associated with a lack of
achievement and can negatively influence a girl’s sense of
belonging and potential for success in STEM disciplines
(Simpson and Maltese, 2017). However, when struggle is
framed as part of the learning process and opportunities for
this struggle are provided, girls’ come to develop expertise
and confidence in their abilities (Warshauer, 2015).
Informal educational settings are uniquely situated to
support this culture because of the additional resources and
time for engagement in and reflection of'ill-defined problems
or activities (Jethwani et al., 2016; Ryoo and Kekelis, 2018;
Thomas et al., 2017). However, much of the research relat-
ed to productive struggle has occurred in formal classroom
settings in the context of mathematics and science (Toh and
Kapur, 2017; Warshauer, 2015). This research points to the
positive impact that certain types of cognitive dissonance
have on learners’ understanding of science and mathematics
(Simpson and Maltese, 2017; Toh and Kapur, 2017). For-
mal classroom settings do not always support a culture of
mistakes and errors (Carlone, 2003; Dweck, 2006) due to
pressures to prepare students to understand a breadth of con-

tent and to excel at standardized tests which measure their
understanding of this content (Anderson, 2012). Educators
play a pivotal role in supporting girls to struggle productive-
ly and to understand that they are capable of overcoming
and excelling through such challenges. For example, educa-
tors can reiterate that working through problems and having
experiments fail is a normal part of the STEM process and
leads to learning. To support girls through frustration, ed-
ucators can ask questions that get at the process (e.g. how
did you determine that answer, what other steps could you
take) and praise girls for utilizing strategies and behavior
(e.g. persistence, challenge seeking) that they can control.

4. Encourage Girls to Identify and Challenge STEM Ste-
reotypes. STEM stereotypes fall into two categories: (1)
Stereotypes related to perceptions (and in some cases re-
ality) of STEM fields as lonely, white, masculine and un-
friendly to women and people of color, which in turn affects
individuals’ sense of belonging (Archer et al., 2017; Hughes,
2015; Bricker and Bell, 2014; Buchholz et al., 2014; Carlone
et al., 2015; Hillman et al., 2014; Lock and Hazari, 2016;
Master et al., 2016; O’Brien et al., 2016; Scott and White,
2013); and (2) Stereotypes associated with traditional school
science which privileges the idea that science is based on
known facts and results are based on a rigid scientific meth-
od leaving minimal room for curiosity or mistakes (Cal-
abrese Barton et al., 2013; Carlone et al., 2014). Teachers
and parents play a crucial role in reinforcing the masculine
stereotype associated with STEM fields that continues to
prevent “girly girls” from seeing opportunities for success
in STEM or seeing themselves as belonging (Archer et al.,
2015; Archer et al., 2013; Buchholz et al., 2014; Carlone et
al., 2015; Calabrese Barton et al., 2013; Lock and Hazari,
2016; Master et al., 2016).

Girls with multiple marginalized identities must nego-
tiate multiple power dynamics and stereotypes to identify
with STEM. Studies that focused on girls of color highlight
the complexity of STEM identity development for youth
(Archer et al., 2015; Bruning et al., 2015; Erete et al., 2016;
Richard, 2016; Scott and White, 2013). School science has
additional stereotypes associated with the concept of being
a good science student, particularly for girls of color (Car-
lone et al., 2015; Carlone et al., 2014; Tan et al., 2013).
Studies have shown that girls are often forced to conform
to behaviors such as quiet note-takers which prevents them
from gaining skills in STEM such as tinkering, taking risks,
and arguing their findings. Girls who do exhibit these STEM
skills are often penalized or punished for it (Carlone et al.,
2015; Carlone et al., 2014; Tan et al., 2013).

In terms of gender, stereotypes related to intelligence be-
gin as early as age five when gendered views emerge in which
boys are viewed as smarter than girls by both sexes (Bian et
al., 2017). This stereotype only increases among youth as
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they grow older and stereotypes are reinforced by parents,
peers and educators (Hazari et al., 2015; Riegle-Crumb and
Morton, 2017; Tan et al., 2013). In addition, our culture rec-
ognizes certain fields as being legitimate STEM disciplines
(e.g. physics, chemistry, biology). However, fields that utilize
STEM, which have historically been dominated by women
such as food science or home economics, have been labeled
less scientific (McCreedy and Dierking, 2013). Challenging
these various stereotypes helps girls to develop a stronger
STEM identity that can withstand setbacks in their STEM
trajectories (Lock and Hazari, 2016). Educators can position
girls to challenge stereotypes by providing diverse examples
of STEM professionals either through in-person or virtual
role model interactions as well as highlighting media and
images that show diverse role models.

5. Emphasize that STEM is Collaborative, Social and
Community-Oriented. Beyond the stereotype related to the
masculinity of STEM fields, research shows that youth hold
stereotypical views of STEM as lonely fields that do not
allow practitioners to help others (Carli, et al., 2016). This
stereotype often prevents girls who see altruism as central
to their gender identity, from seeing these fields as congru-
ent with their communal goals of working with and helping
others (Diekman et al., 2015). Collaboration is essential to
STEM. STEM discoveries happen via collaboration and the
communication of STEM is inherently social and commu-
nity-oriented. Research provides evidence of the benefits of
creating programs that include collaboration and community
responsiveness as beneficial to girls’ sense of belonging to
STEM (Adams et al., 2014; Buck et al., 2014; Cantley et
al., 2017; Riedinger and Taylor, 2016). Working with others
in an inclusive, collegially nurturing space increases girls’
confidence about their ability, allows them to exchange ideas
and consider and explore their own and diverse perspectives
(Riegle-Crumb and Morton, 2017). This offers opportunities
to build relationships and a collective identity that ultimately
strengthens girls” STEM identity (Ryoo and Kekelis, 2018).
Educators can provide multiple opportunities for girls to in-
teract, work together, and get to know each other so that they
feel comfortable sharing and negotiating their ideas. Edu-
cators and STEM role models can share examples of how
STEM fields provide opportunities to work together, help
others and give back to the community.

6. Provide Opportunities for Girls to Interact With and
Learn From Diverse Women STEM Role Models. Engag-
ing girls, particularly girls of color, with role models is a
successful strategy for countering stereotypes related to who
succeeds and belongs in STEM (Weisgram and Diekman,
2017). In particular, girls need to meet role models with
diverse backgrounds from multiple STEM fields to break
down stereotypes and develop STEM identities (Adams et
al., 2014; Hughes, 2015; Hughes and Molyneaux, 2014; Je-

thwani et al., 2016; Koch et al., 2015; Levine et al., 2015;
O’Brien et al., 2016). When girls can relate to role models
as multidimensional people with diverse lived experienc-
es, they develop a broader mental picture of what it looks
like to be a STEM person and expand their vision of what
is professionally and personally possible in their own lives
(Hillman et al., 2014; Weisgram and Diekman, 2017). While
short one-time exposures to role models are beneficial, they
may not be enough to maintain a young woman’s interest
in STEM longitudinally (Hughes, 2015). Girls must be giv-
en varied opportunities (e.g. in person and through stories/
videos) repeatedly over time. Youth need to have agency in
choosing and reflecting on role models for role model inter-
ventions to be successful (Lock and Hazari, 2016; O’Brien
et al., 2016). The type of role model exposure is important
— role model interventions that address discrimination and
sexism prepare young women for the issues they will face
as they progress in their education and in the workplace and
help them to be more resilient (Lock and Hazari, 2016). Ed-
ucators must work actively to include role models who are
supportive, engaging, relatable and who mirror the diversi-
ty of the girls. Educators can coach role models to conduct
hands-on, inquiry activities with the girls, to be honest about
their experiences in STEM, and to discuss their rich lives
outside of STEM.

DISCUSSION

How STEM Identity Development is Best Supported. The
six themes discussed in this literature are not siloed, rath-
er they can intersect and overlap to strengthen girls’ STEM
identity. Educators play a crucial role in facilitating these six
strategies. If girls do not see how STEM relates to their lives,
see themselves as competent in STEM, have opportunities
to demonstrate and be recognized for these competencies or
see themselves as able to succeed in STEM, then they will
not persist in or pursue STEM. Therefore, for programs and
instructional techniques to be successful they must in some
way address the components of identity that we have listed.
All six strategies require girls to have confidence to share
their experiences, pursue challenging problems, and ask
questions of others. This cannot be done if girls do not feel
valued or safe in the environment.

In the last decade, the call for safe and inclusive envi-
ronments where girls feel like they belong has been raised
(Hubert, 2014; Sammet and Kekelis, 2016). And yet, many
research studies have not focused on the learning environ-
ment (for some exceptions see: Adams et al., 2014; Cakir et
al., 2017; Riedinger and Taylor, 2016; Thomas et al., 2017).
But to fully support girls from diverse backgrounds, includ-
ing girls of color in STEM, we need to move beyond inclu-
sion and incorporate culturally responsive teaching (Brown,
2017; Gay, 2013; Ladson-Billings, 2008; 2014). Future stud-
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Framework

STEM for ALL Learning Environment

Culturally Responsive Teaching Practices

inviting and allows girls to feel that they belong

Role Models @ - -
Provide opportunities
for girls to interact with
and learn from diverse
women STEM role models

Collaboration @ + — —
Emphasize that STEM is
collaborative, social, and
community-oriented

Stereotypes @ — - - —
Encourage girls to
identify and challenge
STEM stereotypes

Create a safe and inclusive learning environment that looks and feels +

Empower girls by respecting and incorporating their interests, identities,
cultures, backgrounds, and experiences as central to the learning process

- — -® Connections
Connect STEM experiences
to girls' lives

® Opportunities
Support girls as they
investigate questions
and solve problems using
STEM practices

- —/— @ Growth Mindset
Empower girls to embrace
struggle, overcome challenges,
and increase self-confidence

Opportunities to develop competence in STEM-related skills,
perform these competencies, and be recognized by perceived experts

Figure 1. Gender-equitable framework to support STEM identity development including the six themes and overarching constructs.

ies and reviews should focus on the space created, not just
on what happens within the space. For example, culturally
responsive teaching is more than just connecting STEM to
students’ lives, it is making their lives central and valuable
to the understanding of STEM (Brown, 2017; Brown et al.,
2018). And yet there is limited research on the impact of
culturally responsive teaching in formal and informal STEM
education environments (Brown, 2017; Civil, 2016; Scott et
al., 2014). We advocate for researchers to look at how these
six strategies can be amplified if they occur within an in-
clusive and culturally responsive informal STEM education
space where girls’ interests drive the questions asked and
the activities conducted. This focus on girls driving STEM
is a cultural shift for both STEM education and STEM dis-
ciplines. STEM cannot become more inclusive until we all
act toward and demand cultural change that empowers those
voices who have been silenced.

Conclusion. This literature review highlights the call for
an intersectional identity lens for studying and improving
girls’, particularly girls of color, opportunities to thrive not
just survive in STEM. If women and girls, especially those
from underserved populations, are to be equally represented
in STEM fields, they must be provided with opportunities to

develop strong STEM identities that bridge the STEM gen-
der gap that puts the stereotype of being “girly” at odds with
being “scientific” (Carlone et al., 2015). They must have
opportunities to see and develop strategies to counter how
racism and sexism can intersect to push women and girls
out. The literature review conducted here has updated gen-
der equitable instructional strategies to inform educators’ de-
cisions and support girls to develop and sustain their STEM
identities. We advocate for researchers to look at how these
six strategies can be amplified if they occur within an in-
clusive and culturally responsive informal STEM education
space where girls’ interests drive the questions asked and
the activities conducted: An example of the framework that
includes all of these pieces can be found in Figure 1. We also
propose a research-based theoretical framework for future
researchers to test the benefits of these strategies and how
the foundational pieces influence girls’ STEM identities.
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