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Bridging the Gap Between Urban Adolescent Females of Color and STEM:
A Hermeneutic Phenomenological Study

Abstract

Despite decades long efforts, current data continues to suggest that females of color are the one
of least represented groups within the STEM career pathways. This research presents findings
from a qualitative study utilizing data from an out-of-school (OST) STEM program that targeted
adolescent females of color in a northeastern city in the United States. This study explored the
perspectives of eight urban adolescent females of color to understand how their participation in
an informal learning environment has shaped their STEM learning and interest in pursuing
STEM careers. The research was done through the lens of critical race theory grounded in
education, feminism, and situated learning theory.

Aim

The aim of this hermeneutic phenomenological study was to explore the lived
experiences of urban adolescent females of color within the context of an OST STEM program,
namely Program XXX. This study sought to advance understanding of the participants’
experiences in a high school based STEM OST enrichment program, particularly their personal
‘context’ that is framed by gender, race, and ethnicity, and the influences of these demarcations
on their STEM learning experiences, as well as their interest in pursuing STEM educational
programs and careers. Data collected and analyzed from this research may provide guidance to
researchers, policy makers, industry leaders, program leaders, district leaders, educators, and
parents in advancing research on informal STEM learning and developing multiple STEM
pathways for urban adolescent females of color.

Problem

There is a vast amount of literature documenting the need to diversify the United States
STEM fields and the need to recruit more skilled workers to fill STEM positions. One common
theme among the studies is the disproportionately low representation of females of color in
STEM educational programs and subsequently careers. The limited recruitment of females of
color to STEM has historically been described through a variety of causes, such as social factors
(Cho, et al., 2013; Malcolm & Malcolm, 2011; Ong, et al., 2011), institutional structures
(Espinosa, 2011; Alfred, et al., 2018), early education classroom environments (Alfred et al.,
2018), and poor advising in higher education (Ong, et al., 2018; Ong et al., 2011). Based on the
current data, however, females of color are not persisting in the STEM sphere (National Science
Foundation, 2017). As such, a number of questions regarding the recruitment and persistence of
girls of color in K-12 remain to be addressed.

Research Questions

The central question that this study sought to explore is:



How do the lived experiences in an OST STEM program influence the STEM learning
and personal interest in pursuing STEM educational programs and professions for urban
adolescent females of color?

The following research questions were designed to gain insights into the lived experiences of
urban adolescent females of color:

(1) How do urban adolescent females of color who attended an OST STEM program
describe their perceptions about the barriers and challenges they have faced in STEM?

(2) How did participating in an OST STEM program influence urban adolescent females of
color perceptions of their ability to do science and mathematics?

(3) How do urban adolescent females of color who attended an OST STEM program
understand STEM career pathways?

(4) How do the lived experiences of urban adolescent females of color who participated in an OST
STEM program influence their personal interest in pursuing STEM educational programs and
professions?

Research Findings
Framework

The guiding theories for this study are critical race theory (CRT) in education (Collins,
2000; Crenshaw, et al., 1995; Delgado & Stefanicic, 2000), critical race feminism (CRF) and
intersectionality (Crenshaw, 1991; Cho et al., 2013; Showunmi, 2014), and situated learning
(Lave & Wenger, 1991). Conceptually, the notions of CRF, CRT in education, intersectionality
and the double bind of race and gender (Cho et al., 2013; Crenshaw, 1993; Delgado et al., 2012;
Malcolm et al., 2011; Ong et al., 2011) are equally important when exploring issues related to
females of color in STEM. These foundational theories informed the methods, analysis of the
data, and the interpretation and implications of the results. In addition, theory and practice from
the world of situated learning theory in the context of informal STEM learning were employed to
provide context for the results. It also provided the foundation for developing effective and
holistic interventions that helped females of color build interest in STEM.

Method

The philosophical underpinnings that informed this study were phenomenology and
hermeneutics which allowed for the exploration and provision of a deep understanding of the
essence of the participants’ experiences in Program XXX and the influence this program has had
on their STEM learning, interest, and participation. The sample size of this study included eight
urban, adolescent girls who identified as females of color. The participants were purposefully
chosen. Qualitative methods such as in-depth semi-structured interviews, journaling,
observations, audio recordings, and documents and artifacts analysis were used to collect data.
The phenomenological thematic data analysis strategies, including the process outlined by
Moustakas (1994) and Diekelmann, Allen, and Tanner (1989) were used to analyze and
transform the data. Additional validation methods were used to ensure accurate representation



and interpretation of the participants’ lived experiences in Program XXX. Furthermore, ethical
issues and concerns were considered throughout the study in order to provide trustworthy
outcomes.

Conclusions/Discussion

The major findings of the data collected in this study include the following:

e Parents, particularly mothers, females of color school-teachers, and STEM program
leaders had the most influence on urban females of color’s interest and participation in
STEM.

e All of the participants made references to the factors that positively impacted their
participation in the OST STEM program: exposure to informal STEM learning;
flexibility in learning; access to STEM mentors, role models, and peer support networks;
opportunities to work in the STEM fields; increased self-awareness and confidence
through social engagement activities; and opportunities to travel.

e Factors such as racial-ethnic bias, gender bias, disparities in access to K-12 STEM
education and activities, negative STEM perceptions, and discouragement from teachers
had decreased urban females of color’s early childhood interest and participation in
STEM. These factors are collectively known as STEM barriers for urban adolescent
females of color.

e The participants made references to educational factors that negatively impacted their
STEM experiences around the lack of exposure to STEM learning, to quality teachers, to

support systems, and access to STEM program and career awareness opportunities in K-
12.

The findings from this study show that there is a need to develop STEM pathways
beginning in primary grade levels and continuing on to secondary grade levels that focuses on
building a strong mathematics and science foundation, as well as ensuring racial and ethnic
equity. In addition, the findings in this study point to the need for collective efforts being made
in terms of immense structural and policy changes to help advance females of color in STEM.
For example, reversing the underrepresentation of females of color in STEM requires the

education system to capture the imaginations of all learners starting from the elementary grade
levels (Young, et al., 2017).

Conclusions & Research Implications

The findings in this study suggested that urban females of color interested in STEM are
inspired and encouraged to participate in STEM educational programs and career activities by
both internal and external factors. It is important to note that although findings in the literature
showed that participation in STEM enrichment programs is a step toward increasing interest in
pursuing STEM careers and participation in STEM educational programs for females of color, it
is not enough to ensure participation in the STEM fields. As such, females of color need
intentional support and guidance by all those around them to educate them on STEM
opportunities and provide encouragement as they seek to pursue STEM classes and careers.



While this study is important in highlighting the participants’ perceptions of how participating in
an OST STEM program prepares them for imminent STEM learning, future research
recommendations point to the need to examine the long-term impacts of participating in this type
of informal learning (Roberts et al., 2018). Exploring participants’ future course taking patterns,
persistence in STEM related courses, choice of college majors and/or careers, and experiences in
STEM careers are all areas needing further research.
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