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Abstract

This article describes a summer enrichment science, technology, engineering, and math-
ematics (STEM) camp for African-American girls and young women aimed at address-
ing mathematical and science self-efficacy and reinforcing the importance and usefulness
of mathematics and science with a socially transformative curriculum. The research ques-
tions guiding this study are (1) How do African-American girl participants describe their
experiences in Girls STEM Institute (GSI)? and (2) How does the STEM program experi-
ence affect their mathematics and science self-efficacy and valuing of mathematics and sci-
ence? The data, which included journal entries and interviews, were collected and analyzed
from four participants and indicated that participating in the Girls STEM Institute led to
improved mathematics and science self-efficacy and increased perceptions of the value of
science and math knowledge.
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The worst thing that happened to me was when I was in the sixth grade, and I was in
an advanced honors science class. And I would like to answer every question right,
but when it came to finals or tests, I always did terribly. So finally, the teacher talked
to me one day, and the only thing I remember her saying was, “You do know no col-
lege is going to accept you,” and that was her exact words. And so, to me, that like,
broke my spirit. I'm like, wow. And I have a passion for science. And I did share that
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with my grandma and aunts and mom and they pretty much, you know, they helped
me not to believe what she said. ~Anissa

Anissa’s story is representative of the experiences of many African-American girls in tradi-
tional science and mathematics classrooms across the USA. African-American girls’ expe-
riences in mathematics and science classrooms occur at the intersections of their multiple
identities (Evan-Winters 2011). They experience marginalization because of their gender
and race (Neal-Jackson 2018).

Despite their higher value of mathematics and greater confidence in their abilities to do
well in mathematics, African-American girls are held to lower expectations by teachers
compared to their White counterparts (Else-Quest, Mineo and Higgins 2013). Often, teach-
ers’ low expectations result from the racial and gender stereotypes they hold about African-
American girls, which negatively impacts the quality of instruction they receive (Joseph,
Viesca and Bianco 2016).

African-American girls often describe their days in mathematics classes as follows:
check homework, listen to a lecture, go over homework, receive instructions to read sec-
tions in the textbook, and get new homework. (Author 1 and Author 2 2018). African-
American girls are less likely than other girls to receive multimodal learning experiences
that foster critical thinking, productive discourse, and a sense of agency. In many cases,
African-American girls find themselves in educational environments that do not foster their
development as scientists and mathematicians.

Identifying ways to redress disparities in the educational experience of African-Amer-
ican girls is of vital importance for many reasons. First, African-American girls and par-
ticularly African-American girls from low-income neighborhoods are underrepresented
in mathematics and science-related careers (National Science Foundation [NSF] 2003,
as stated in West-Olatunji, Shure, Pringle, Adams, Lewis and Cholewa 2010). In its 2017
report Women, Minorities, and Persons with Disabilities in Science and Engineering,
the National Science Foundation reported a decline in African-American women’s share
of bachelor’s degrees in computer sciences, mathematics and statistics, and engineering
(NSF 2017). In the undergraduate STEM field, African-American women held 5.1% of
the degrees. In the mathematics and statistics field, only 2.3% of degrees went to Afri-
can-American women. African-American women received about 5% of STEM master’s
degrees and less than 1% of mathematics and statistics master’s degrees. African-American
women received about 3.5% of all STEM doctorates and less than 1% of mathematics and
statistics doctorates (NSF 2017).

Furthermore, we (co-authors) observed that African-American girls were more likely
than other racial/ethnic groups to dismiss their mathematics and science abilities. The
dismissing of their mathematics and science abilities was often connected to the negative
messaging they received from their teachers about their intelligence as mathematics and
science learners. When seeking resources on motivating African-American girls in mathe-
matics and science and the causes of the disparities, we found a dearth of research. Finally,
with the growing interest in STEM at both a national and international level, as well as per-
sistent racial disparities in educational achievement, African-American girls must engage
in cognitively challenging and relevant learning experiences that will support their success
in mathematics and science and help them believe in their abilities as learners. The concept
of self-efficacy is central when speaking about African-American girls and their beliefs
about their abilities as mathematics and science learners. Self-efficacy refers to one’s con-
fidence that one can achieve a goal and is a significant predictor of learners’ academic
achievements (Bandura 1986).
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Therefore, the purpose of this study is to describe how African-American girls’ partici-
pation in Girls STEM Institute (GSI), an informal holistic learning program, shaped their
mathematics and science identities. In this study, we examined mathematics and science
identity as constructs of self-efficacy and the value attached to mathematics and science.
We used a phenomenological approach to answer two guiding research questions: (1) How
do African-American girls describe their experiences in GSI? and (2) How do their experi-
ences in GSI affect their mathematics and science self-efficacy and valuing of mathematics
and science?

Literature review

Recent literature on African-American girls’ mathematics and science learning, self-
efficacy in mathematics and science, and valuing of mathematics and science provide a
framework for understanding the role of the GSI summer enrichment program in the devel-
opment of African-American girls and their mathematics and science identities. These con-
cepts will each be examined in more depth in the following sections.

Science and mathematics learning

The development of African-American girls’ science and math skills is complicated by
racial, socioeconomic, and gender issues (Joseph, Viesca and Bianco 2016). They are often
stereotyped as loud, talkative, aggressive, confrontational, and assertive (Evan-Winters and
Esposto 2010). These stereotypes lead to differential treatment by educators (Walker 2007)
and are viewed as inconsistent with White femininity (National Women’s Law Center and
Girls for Gender Equity 2015). In response to these preconceived ideas about African-
American girls, teachers devote more time to social corrective activities than helping them
achieve academic success (Morris 2007).

African-American girls are often steered away from rigorous mathematics and science
courses (Walker 2007). They are also often tracked into lower-level classrooms where
access to critical thinking, engagement, and relevance is limited or nonexistent (Tate and
Rousseau 2002), and they are often excluded from learning experiences that make vital
connections between the content and their values, priorities, abilities, culture, and lived
experiences (Mutegi 2011). Additionally, who they are as African-American girls is not
valued, and their intellects are often viewed through a deficit lens (Martin 2012).

In these dehumanizing mathematics and science learning spaces, African-American
girls have limited opportunities to learn relevant, cognitively challenging, and transforma-
tive science and mathematics content. Therefore, they often develop feelings of disconnect-
edness and a lack of belongingness (Malloy 1997). In order to learn, students need a sense
of belonging and connections to the content. In the absence of these components, students
will be less motivated to engage with mathematics and science, which in turn may affect
their value of the content and their self-efficacy (Malloy 1997). Having access to STEM
curriculum and experiences that challenge students to think deeply and critically and vali-
date their everyday knowledge can result in students having the tools and desire to pursue
a deeper understanding of STEM concepts (Malloy 2008) and increase their motivation to
pursue STEM degrees and careers (Afterschool Alliance 2011).
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Socially transformative curriculum

We believe that the design of educational programs, both formal and informal, plays an
important role in the success of African-American students in math and science. Imple-
menting a curriculum approach that values and affirms the experiences of students of
color in relation to learning is essential (Mutegi 2011). Critical theorists, such as Paulo
Freire, have long argued against educational systems that fail to prepare people to solve
their problems (Foley, Morris, Gounari and Agostinone-Wilson 2015). Additionally,
Jomo Mutegi (2011) argues that science should be taught through a socially transforma-
tive curriculum that positions African-American students to critically evaluate modern
Western science while acquiring five types of mastery: content, currency, context, cri-
tique, and conduct.

As Mutegi (2011) points out, content relates directly to the course being taught.
The relevance of a subject to human beings can be gauged from its currency. Context
speaks to the relevance of the subject to African-American people. Critique speaks to
the importance of helping students use their knowledge of the subject to better under-
stand systemic racism. Last but not least, conduct highlights the importance of students
engaging in civic activism on behalf of their community. Unfortunately, engaging stu-
dents in learning how to solve their own problems is not a consideration of national
standards or traditional classroom settings.

Informal learning settings

There has been an increase in informal STEM educational literature examining the
ways in which students’ experiences in informal environments complement their
learning in formal settings. Erica Walker (2012) highlights the importance of consid-
ering the cultivation of identity development “within schools, outside of schools and
the space in-between” (p. 66). Researchers have found that informal STEM learning
(i.e., in museums, summer camps, and homes) has a positive impact on learners’ inter-
est and persistence in STEM subjects and STEM careers (VanMeter-Adams, Franken-
feld, Bases, Espina and Liotta 2014), especially programs rooted in students’ social and
cultural contexts (Martin 2012). In a study of STEM-related afterschool programs at a
local charter school, researchers found that informal learning activities that encourage
collaboration, community building, and ownership can cultivate STEM literacy among
students (Sahin and Adiguzel 2014). Several studies have highlighted the importance
of informal settings for STEM learning, but few have focused specifically on African-
American girls and young women (McPherson 2014).

Ezella McPherson (2014) found that African-American women majoring in science,
math, and engineering acquired cultural capital through informal learning environments
like summer camps and museums (McPherson 2014). When looking at girls of color,
Barbara Kerr and Sharon Robinson (2004) found that participation in informal STEM
activities increased their exploration of STEM careers, achievement, and self-efficacy. It
is suggested that informal learning experiences may contribute to the retention of Afri-
can-American women in STEM disciplines by giving them a sense of inclusion in the
culture of science (McPherson 2014).
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Self-efficacy

Self-efficacy is an important area of study for educators who desire to increase student
engagement and achievement within science and math (Brinter and Pajares 2006). Self-
efficacy is often defined as the confidence one has in one’s ability to complete a task
or reach a goal and involves judging one’s ability (Bandura 1986). The literature dis-
cusses four primary sources of self-efficacy. These include personal experiences, vicari-
ous experiences, social persuasions, and physiological situations. Math and science
achievement are often predicted by personal experiences since students’ self-efficacy in
math and science is higher when they have successful mathematics and science learning
experiences (Britner and Pajares 2006).

Within general academics and specifically mathematics and science, students’ self-effi-
cacy can significantly affect their effort, perseverance when facing difficulties, learning,
course enrollment, career choices, academic performance, and overall success (Yurt 2014).
According to Jemimah Young, Kelly Feille, and Jamaal Young (2017), when African-
American girls’ self-efficacy is developed, they feel more confident as members of the sci-
entific community and are more likely to position themselves favorably in the classroom.

Valuing

“Values are core conceptions...that serve as standards or criteria to guide not only action
but also judgment, choice, attitude, evaluation, argument, exhortation, rationalization, and
one might add, attribution of causality” (as cited by Luttrell, Callen, Allen, Wood, Deeds
and Richards 2010, p. 143). Oftentimes, task value and self-efficacy correlate positively,
and both are proven as predictors of various academic outcomes (Meece, Wigfield and
Eccles 1990). Students are usually motivated to learn and persist in areas where they find
value and meaning (Brophy 1999).

Jacquelynne Eccles, Terry Adler, Robert Futterman, Susan Goff, Caroline Kaczala,
and Judith Meece (1983) proposed that expectancy and task value beliefs impact students’
academic performance, choices, and level of perseverance. The value a person attaches to
engaging in a task is contingent upon the ability of the tasks to “fulfill needs, facilitate
reaching goals, affirm personal values, and elicit positive versus negative affective asso-
ciations” (Eccles, Adler, Futterman, Goff, Kaczala and Meece 1983, p. 89). Eccles, Adler,
Futterman, Goff, Kaczala, and Meece (1983) define task values as the perceived impor-
tance of a task, based on

The usefulness or relevance of other tasks or aspects of life (utility value),

The enjoyability of engaging in the activity (intrinsic value),

The ability to do well on the activity (attainment value), and

The perceived negative aspects of engaging in the activity (cost value) (as cited in Hul-
leman 2010, p. 2).

o o

Vickie Luttrell, Bruce Callen, Charles Allen, Mark Wood, Donald Deeds, and David
Richards (2010) found that the most robust relationship existed between utility value and
student interest. Students must value what they are learning in order to succeed. Students
who value their learning experiences and find them relevant and useful to their lived expe-
riences display increased engagement and academic achievement (Ryan and Powelson
1991). Valuing of one’s learning experiences is also related to increased motivation (Eccles
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and Wigfield 2002). Whether or not a student develops a sense of valuing for science and
mathematics during the elementary and middle school years can have a profound impact
on their math and science participation, grades, course enrollments, college enrollments,
and career selection (Simpkins, Davis-Kean and Eccles 2006). Bradford Lewis and Shelley
Connell (2005) found a connection between African-American students’ science course-
taking and their utility value. The majority of the students in their study reported career
preparation, college preparation, and desire to learn more as reasons for enrolling in more
advanced science courses.

Science and mathematics identity

Identity can be defined as how people conceptualize themselves and others and their result-
ing actions based on those conceptualizations (Aguirre, Mayfield-Ingram and Martin
2013). “Identities announce to the world who we think we are, who we want to become,
or who we are not” (Aguirre, Mayfield-Ingram and Martin 2013, p. 14). One’s identities
are important because they serve as sources of strength and motivation to excel in school
in general and mathematics and science specifically (Martin 2000). Danny Martin (2000)
defines mathematics identity as one’s belief about “(a) their ability to perform in math-
ematical contexts, (b) the instrumental importance of mathematical knowledge, (c) con-
straints and opportunities in a mathematical context, and (d) the resulting motivations and
strategies used to obtain mathematics knowledge” (p. 19). In this study, we focused on
African-American girls’ beliefs about their ability to perform in mathematics and science
contexts and their belief about the value of mathematics and science knowledge.

Phenomenology

According to Max Van Manen (1990), phenomenology aims to gain a deeper understand-
ing of a person’s lived experience and the impact of their lived experiences. Phenome-
nology focuses on using participants’ words and perceptions to understand and interpret
their experiences (Tesch 1987). In this study, phenomenology was selected as an analytical
perspective because it allowed the researchers to gain a deeper understanding of African-
American girls’ (1) perceptions of their engagement in GSI and (2) how that engagement
affected their self-efficacy and valuing of science and mathematics.

Methodology
Context

All participants in this study were enrolled in the GSI summer enrichment program. GSI
is an informal STEM learning program designed to provide holistic learning opportunities
for girls of color, who are historically marginalized in STEM fields. GSI utilizes a socially
transformative STEM curriculum model that provides participants with opportunities to
draw connections between the content and their lived experiences. The goals of GSI are to
improve the achievement, perceptions, confidence, and overall wellness and well-being of
girls of color and their families. Within GSI’s rich, relevant, and supportive context, girls
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Table 1 Participant descriptions

Name Age Grade Type of school
Veronica 15 10 Traditional public
Jania 13 8 Traditional public
Sophia 14 9 Traditional public
Tiffany 17 11 Homeschool

are provided access to powerful STEM learning experiences that challenge them to think
deeply and critically while allowing them the freedom to grow interpersonally and intel-
lectually. GST’s vision is to transform communities by empowering girls of color to become
leaders, innovators, and educators who use STEM as a tool for personal and social change
(Author 1 and Author 2 2018).

Interested participants apply to enroll in the program, and applications are accepted
until all program slots are full. During the program, participants engage in mathematics
and science explorations, mathematics literacy instruction, community service projects;
college campus visits; and social, leadership, and college preparatory development. Par-
ticipants work with STEM professionals who share their same gender and race/ethnicity to
help them see that STEM-related careers are within their reach (Britner and Pajares 2006).

Participants

During the summer of 2014, 19 girls in grades 4-11 enrolled in the program. Partici-
pants were purposefully selected for this study based on age and availability for follow-up
interviews. We targeted middle and high school students for interviews. Four participants
agreed to participate in the current study; each participant was asked to complete one fol-
low-up interview after the GSI program ended. Table 1 provides a summary description of
each participant. The study participants are a representative sample of the students enrolled
in the summer 2014 program. Pseudonyms are used for all participants.

Veronica identifies herself as “on the verge of being an average student.” She desires to
graduate from high school and attend a school such as Juilliard to get her degree in music.
Jania describes herself as a student whose favorite subject is math. She enjoys challenges
and is not afraid to ask questions. Jania aspires to work in the medical field, possibly as
an art therapist for kids. Sophia desires to become a pediatric neurosurgeon and describes
herself as outgoing and confident. For Sophia, science has always been her favorite subject.
Tiffany views herself as a good student. Tiffany hopes to become a cosmetologist.

Data collection

During the GSI program, participants completed journal entries. The journal entries related
to the participants’ day-to-day experiences during the program and their beliefs about
mathematics and science. Some example journal prompts were.

[

What did you enjoy most about camp yesterday and why?

2. Before you started Girls STEM Institute, how did you feel when you heard the word
“science”? Annoyed? Frustrated? Excited or bored?

3. How would you rate your ability to do mathematics and science?
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After each young lady agreed to participate in the current study, they were contacted to
schedule a time for a follow-up interview. Interviews ranged from 30 to 45 min and were
audio-taped and transcribed. In the interviews, participants were asked to describe their
school experiences, camp experiences, views of the value of mathematics and science, and
level of self-efficacy. Sample interview questions included.

1. Do you feel like you understand the material you cover in your math/science class?
Would you say your grades accurately reflect your abilities in math/science?

3. After participating in Girls STEM Institute’s summer enrichment program, would you
say your belief in your ability to do math/science has increased, decreased, or remains
unchanged? On a scale of 1-10, how would you rate your confidence in math/science?

Data analysis

This study utilized qualitative research methodologies to analyze student interviews and
journal entries. The purposes of the student interviews and journal entries were to explore
students’ experiences during the GSI program, the levels of efficacy exhibited by students,
and what value students found in mathematics and science. Interviews and journals were
coded using open coding. After receiving the interview transcripts, we (co-authors) inde-
pendently identified codes, then themes. Transcripts were reread and coded for selected
themes. The themes emanating from the data included perceptions of GSI’s climate and
peers, beliefs about the importance of mathematics and science knowledge, and percep-
tions of self as a learner of mathematics and science.

Findings

The purpose of this study was to examine how African-American girls’ experiences in GSI
impacted their mathematics and science identities, as determined by their self-efficacy and
value of mathematics and science. By examining the data, we identify relevant themes
associated with their perceptions and beliefs. Those themes are described in the following
section.

How do African-American girls describe their experiences in Girls STEM Institute?

Perceptions of Girls STEM Institute climate and peers. Their interviews and journals
contributed to our understanding of the enrichment program environment. Participants
described the informal learning program environment as a “comfort zone,” one in which
they felt safe to be themselves and to take academic risks. Building confidence among par-
ticipants was catalyzed by the program environment. According to Veronica, “last week
I felt okay being myself around them [the girls at the camp] without them making fun of
me.”

As the enrichment program continued, the environment was further enhanced by the
ease of making friends. Tiffany stated:

I had so much fun at the girls camp last week! When I first started, I didn’t really
click with anybody, and I thought I was just going to be a loner. On the second day, I
met Sophia, and we instantly became friends. The summer camp has allowed me to
make friends. I was able to connect with girls with bright futures
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Tiffany also mentions the quality of her peers in this quote, emphasizing the positive
connections she made at the camp.

For some, including Veronica, this sense of safety and comfort translated into a stronger
belief in their ability to express ideas and opinions and also increased their confidence to
reach out to others when they needed help.

Like when I guess just being like around some of the girls and then knowing that
they don’t care if you are wrong or right. They don’t care. They share their opinions
too. Being around that environment for a while kind of makes you feel like oh since
they are doing it you can do it too. You don’t have to like keep all that inside. You
can share your opinion about this too. ~Veronica

I think it helped me to better prepare for working with other students in math so like,
we all struggled with different things so if I was struggling in a certain part I had to
reach out. The teacher isn’t always available. ~Veronica

The increased confidence to reach out to others for help outside of the classroom teacher
impacted participants’ experiences in their traditional year-round classrooms as well. Jania
realized that she must advocate for herself in the classroom and should not be afraid to seek
help from or offer it to her peers.

You have to reach out to other students that could help me instead of just waiting for
the teacher. Some students understand better. If someone else needs help and they
want to ask me, I have to be able to be confident enough to help them and know that
I have the right answer. I think that helped me better prepare to work with everybody
else if they needed help or if we just work together on a math problem. ~Jania

How did the Girls STEM Institute experience affect the participants’ self-efficacy and valu-
ing of mathematics and science?

Beliefs about the importance of mathematics and science.

Mathematics, as perceived by camp participants, primarily offered value in the area of
utility. As participants identified, specific math skills are needed to work as a cashier, to
buy items as consumers, to sell items, and to pay household bills. Science and mathemati-
cal concepts that were taught in the abstract held no relevance for participants. Tiffany and
Veronica expressed similar sentiments:

It would be like for a teenager to work somewhere like at McDonald’s or Burger
King. If T were a cashier, then I would have to use that math. I don’t think I would
have to use geometry anywhere. ~Veronica

When I’'m buying products, I have to think about how much product to buy. If I ever
do sell my own products, like how to make a profit. You know how to like when I
have a home when I'm living by myself in an apartment or something, how to cal-
culate all my bills. I feel like when I do get out in the real world that I will be well
prepared. ~Tiffany

After the camp, participants’ views of the usefulness of mathematics had expanded and
increased their belief in their mathematics ability.

I used to think that [ wasn’t good at algebra and then after we did that shopping thing
it showed me that I know how to use math in life and you have to budget and save
and all that. Look for key things when you are shopping. ~Veronica

I really liked that activity that we did when we had a certain amount of money like
we had a certain career and we had to buy a house and get a car and stuff. I really
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liked that. We got to see if you had this type of career, how would you have to live
your life. With the financial literacy part and the shopping part, I think that helped
me think a little more about my future and how I want to use mainly my math skills
in a positive way to think through all of my life choices that I’1l have to deal with.
~Jania

Veronica and Jania found value in the shopping trip and financial simulation activities.
They both saw how these activities connected to real life and how their success with these
activities demonstrated that they could do the relevant math.

When asked to recall a memorable lesson from the camp, Veronica recalled a science
lesson:

The one thing that I remember is when we took the peppers. We took all the seeds
out of the peppers, and we counted the seeds and oh and then we talked about the
packaged pepper, and you can just grow your own

Veronica remembered that during a seed dissection lesson, she realized that the seeds in a
pepper are the same seeds sold in packages at stores. As a result, she recognized the value
of the science lesson through her understanding of the origination of seeds and that she
could grow peppers on her own.

Perceptions of self as learner of mathematics and science. Participants spoke more in-
depth about the camp’s impact on their belief in their mathematics and science abilities,
their confidence as learners, and their confidence in general. Participants were asked about
their level of confidence in mathematics and science before the camp, and two said they
lacked confidence in one or both areas, while the other two felt confident in both.

I’m not really confident [when asked about math]. I just struggle. When I struggle, I
don’t feel as confident. ~Sophia

I feel really confident in both. Just more in math. Just because that is what I'm more
interested in. I am pretty confident about math because I've always enjoyed doing
math equations, but I am not very confident in problem-solving. I love math, and if I
study chemistry in college, that will deal with math. I think math is fun. ~Jania

In the program, the participants reported a change in their confidence and belief in their
abilities to do math and science. Sophia and Veronica speak of this change in the quotes
below:

Actually, the algebra was positive. It helped with algebra. I mean, I feel like I wasn’t
that bad at algebra, but it was refreshing. I feel like I don’t know how I feel. I feel
good. I guess it kind of did build my confidence with algebra. ~Sophia

I would have to say it increased. I say that because before, I wasn’t really confident
in math or science, and now after the camp, when I started school, I was kind of
confident about it. I knew kind of what to expect, not in geometry but in science. It
increased a lot in science. It increased in geometry as well but a lot in science after
the camp. ~Veronica

Despite the participants’ confidence in math and science, it was still possible for them to
recognize how the camp would make a difference to the participants who lacked their con-
fidence levels before the camp.

The other girls, who kind of struggled in math or science or things like that, I think
it builds up their confidence more and feeling comfortable in those areas. You can
be uncomfortable just because you don’t learn it, or you don’t know it, and you don’t
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understand it as much. You don’t want to push yourself. I think if we had more expe-
rience in those subjects with other young girls then we could kind of feel more com-
fortable in school. ~Jania

Just maybe say if they [other girls] were having a hard time making friends or hav-
ing a hard time coming out of their comfort zone or staying in their shell, I would
encourage them to do the camp. It is a great way to be exposed to new things. You
meet a lot of new people. I know you have a lot of fun at the same time. You learn a
lot. When the camp is over you will be sad that you don’t get to see the friends that
you made. You won’t see the teachers or counselors. ~Tiffany

Discussion and implications

In this study, we explored how participation in a Girls STEM Institute program influenced
African-American girls’ mathematics and science identities as expressed by mathematics
and science self-efficacy and their value of mathematics and science. The research ques-
tions guiding this study were (1) How do African-American girls describe their experi-
ences in Girls STEM Institute? and (2) How do their experiences in Girls STEM Institute
affect their mathematics and science self-efficacy and valuing of mathematics and science?

Both self-efficacy and valuing mathematics and science knowledge are positively related
to academic achievement (Meece, Wigfield and Eccles 1990). It has been shown that the
experiences African-American girls have in traditional mathematics classrooms negatively
affect their beliefs in their mathematical and scientific abilities, and their attitude toward
mathematics and science. The results of this study indicate that participants’ mathematics
and science learning experiences influence their self-efficacy and value of learning math-
ematics and science. The participants who expressed the lowest rankings for belief in their
mathematics and science abilities before participation in GSI had previously experienced
traditional classrooms that were not conducive to meaningful and deep learning. Partici-
pation in GSI provided girls and young women with the opportunity to develop math and
science skills that were useful and meaningful to their interests and daily lives. Our find-
ings suggest that these learning experiences impact their perceptions of mathematical and
scientific knowledge as well as their self-efficacy.

In informal educational settings such as GSI, African-American girls may be able to
counter some of the detrimental effects they might experience in more traditional educa-
tional settings. Our findings are consistent with Natalie King and Rose Pringle’s work with
Black girls in informal spaces (2019). Participation in GSI not only positively impacted
African-American girls’ mathematics and science identities but also affected their overall
confidence.

Before the camp, I used to be not that confident about my voice and then when we
had the talent show at the end of the camp, I was in front of a lot of people. It kind
of made me feel like if they like my singing, then I guess they think that I’'m good.
I never really wanted to be overconfident about that. I used to be not very confident
about the way that I dress or the way that I look. I used to think I wasn’t that beauti-
ful. The camp kind of showed me that you are beautiful in your own way. ~Veronica

Veronica and Sophia’s responses echoed the sentiments of participants who were asked
if Girls STEM Institute should be year-round. They shared:

@ Springer



50 C. Morton, D. Smith-Mutegi

This program has given me opportunities to meet new people that are actually nice.
I like everything about it. From the conversations to the workshops to the time you
sign out. This camp has enlightened me to how important education is. It has also
given me another opportunity to show me that I could start my business and also how
to manage my money. And it’s only been a week. Think about when the program is
done and how far we would have come and how much more I would learn. I love the
program. ~Sophia

There are girls out there that were like me before I started the camp. I think that this
program or camp would benefit them because it benefited me a lot. It would show
them what it showed me. You can be confident, and you are beautiful the way that
you are. You don’t have to change. Speak your mind and opinion about subjects and
all that. You don’t have to hold that in anymore. ~Veronica

Given the overall positive impacts of GSI, it is imperative that opportunities of this
nature are continually available to African-American girls. Implementing a social trans-
formative STEM curriculum in informal settings is a potential tool for educators to redress
the disparities that exist in African-American girls’ mathematics and science learning
experiences.
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