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ABSTRACT

“IT’S NOT JUST ONE THING!” EXAMINING THE ROLE OF A STEM ENRICHMENT
PROGRAM IN FACILITATING COLLEGE READINESS AND RETENTION AMONG
UNDERSERVED STUDENTS OF COLOR

By
Tonisha Brandy Lane

Advancing the success of students of color in Science, Technology, Engineering, and
Mathematics (STEM) is a pressing and complex issue. There are several trends (e.g., changing
demographics, an aging workforce, and globally competitive market), which make improving
retention and success among students of color in STEM fields important. STEM enrichment
programs have shown promise in sustaining underrepresented students’ science interests and
strengthening their readiness for college level work. Thus, this study investigated how a STEM
enrichment program facilitates college readiness and retention among students of color at a
predominantly White, large, public, research university.

In this study, | used an explanatory, holistic case study approach to examine the strategies
and practices employed in the program to support student success (Yin, 2003). The study was
conducted at Jefferson State University (pseudonym), a predominantly White, large, public
research university in the Midwest. The Comprehensive STEM Program (CSP, pseudonym) at
Jefferson State was established in 2007 with the National Science Foundation Louis Stokes
Alliance for Minority Participation (NSF-LSAMP) grant. CSP contains eight program
components: a six-week academic intensive residential summer bridge program, bi-weekly
advising meetings, weekly recitation sessions, selected STEM sections of math and science
courses, first-year seminar, residential assignment, peer mentoring, and undergraduate research

opportunity. The program capacity is 50 students.



The conceptual framework that guided this study integrated three theoretical constructs:
(1) the Expertise Model of Students Success (EMSS), (2) sense of belonging, and (3) science
identity. Drawing upon expert’s systems theory, EMSS contends that identification of barriers,
knowledge, and actions are central to understanding the student experience and student retention.
The sense of belonging and science identity constructs provided additional lenses to explore how
the program fostered community and academic and professional development opportunities for
its participants.

To explore my research questions, | interviewed 50 individuals: 42 current and former
program participants, 2 administrators, 2 instructors, and 4 recent baccalaureate recipients and
former program participants. | also conducted 24 hours of participant observations and analyzed
over 200 pages of documents. A Model for Programmatic Influences on College Readiness and
Retention among Underserved Students of color emerged from the findings. This model is
comprised of four major themes: proactive caring, holistic support, community building, and
STEM identity development catalyst. Proactive caring was found to be a philosophy and
approach used for student retention. Holistic support attended to the myriad of needs of the
program participants. Community building practices created a familial atmosphere and
conditions to develop meaningful relationships. STEM identity development catalysts were the
ways in which the program buttressed science identity development.

This study concludes with recommendations for practice, policy, future research, and
theory on students of color pursuing degrees in the STEM disciplines. The implications from this
study support the need for continued federal and institutional support for STEM enrichment
programs to address opportunity gaps, provide a supportive and caring environment for

underrepresented groups, and bolster pathways for STEM identity development.
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| dedicate this dissertation to all of the children in Detroit who see education as a vehicle for
social mobility. Keep dreaming and reaching for the sky.

Hold fast to dreams
For if dreams die
Life is a broken-winged bird
That cannot fly.
Hold fast to dreams
For when dreams go
Life is a barren field
Frozen with snow.
~Langston Hughes
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CHAPTER 1: INTRODUCTION
Statement of the Problem

Advancing the success of students of color in science, technology, engineering, and
mathematics (STEM) is a pressing and complex issue. There are several trends (e.g., changing
demographics, an aging workforce, and globally competitive market) which making improving
retention and success among students of color important. First, approximately 50% of the United
States population will be comprised of people of color by 2050 (U.S. Census Bureau, 2004). This
demographic shift has implications for policies, practices, and outcomes in postsecondary
education. There are systemic barriers that hinder students of color from completing their STEM
degrees (Bayer, 2012). With support from governmental agencies and private industry, the
creation of special programs improved institutional conditions such that more people of color
could earn STEM degrees (George-Jackson & Rincon, 2012). However, shrinking budgets and
increasing deficits threaten the sustainability of these government programs at a time when
greater numbers of students of color are attending college (George-Jackson & Rincon, 2012).
Minority STEM degree attainment remains relatively low. Only 2.7% of African Americans,
3.3% of Native Americans and Alaskan Natives, and 2.2% of Latinos who are 24 years old have
earned a first degree in the natural sciences or engineering (National Academy of Sciences
[NAS], 2010). These factors contribute to the concerns of higher education administrators and
the national concerns for the development of future STEM professionals.

Second, an aging workforce coupled with a declining domestic interest and participation
in STEM poses a national challenge. Fewer American college students are pursuing degrees in
STEM. College students who begin in STEM programs are often “weeded out” early due to poor
teaching, lack of appeal, or loss of interest (Jiang & Freeman, 2011; Seymour & Hewitt, 1997).

This phenomenon reduces the number of STEM graduates and eligible professionals available to
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assume existing and future jobs. As more “baby boomers” retire without an educated populace to
fill their positions, lobbyists continue to pressure government to increase H-1B visa allotments
(Yang, 2013). An H-1B visa is a non-immigrant visa allowing a U.S. company to hire a foreign
professional for a “specialty occupation” for up to six years (United States Citizenship and
Immigrant Services, 2009). A specialty occupation requires a specialized expertise of high
degree. These individuals are usually hired for the technology sector to perform work in
information technology or computer engineering (Mithas & Lucas, 2010). Many of the
individuals employed have at least the equivalent of a 4-year U.S. Bachelor’s degree. National
Action Council for Minorities in Engineering (NACME) posits that (2008) “although
outsourcing and offshoring may be here to stay, depending on foreign countries to fill our
requirements is not a long-term and tenable practice” (p.4). Experts also suggest relying on
foreign professionals has implications for national security and economic prosperity (NACME,
2008; NAS, 2010). Thus, involving more domestic individuals of color in STEM careers would
be a more sustainable solution.

Third, as a globally competitive market emerges the U.S. needs enough scientists and
engineers for knowledge production and technological innovation. In the U.S. only 32% of
students receive their degrees in science and engineering compared to Germany at 36%, China at
59%, and Japan at 66% (National Science Board, 2004). In 2004 alone, China graduated
approximately 500,000 engineers, India 200,000, and the U.S. 70,000 (National Science Board,
2004). As many countries outperform the U.S. in STEM graduation rates, it becomes
increasingly difficult to maintain prominence in science and engineering. This shortage in STEM
talent affects job creation for Americans and stifles discovery in health, environmental science,
and technology. STEM is tied to so many vital areas of life that failing to promote diversity of

participation poses a threat to our national well-being (Palmer,Maramba, & Dancy, 2011).
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Moreover, the federal government, private sector, and higher education have a vested interest in
developing a talented pool of diverse individuals. These stakeholders believe attracting and
retaining people of color in the STEM fields will meet this need.

Significant attention has been devoted to the recruitment and retention of
underrepresented minorities in the STEM fields (Babco, 2003; Chubin et al., 2005; NAS, 2010).
Yet, the retention and graduation rates of underrepresented groups are consistently lower than
majority graduates. Only 15% of African American, 16% of Hispanics, and less than 1% of
Native Americans earn a STEM bachelor’s degree in six years, compared to 30% of Whites and
31% of Asian and Pacific Islanders (Chen, 2009). Among other factors, the lack of academic
preparation poses a significant obstacle for many underrepresented groups pursuing STEM
degrees (NAS, 2009, 2010). For instance, in 2012, less than 40% of African American, Native
American, and Hispanic high school graduates who took the ACT met the College Readiness
Benchmark in mathematics and science (ACT, 2012). The “substantial variation in K-12
mathematics and science education across schools, districts, and states” with different resources
and student expectations play a critical role in preparation for a STEM college curriculum (NAS,
2010, p. 5).

Purpose and Research Questions

The purpose of this study is to understand how the strategies and practices employed in a
STEM enrichment program facilitate college readiness and retention among underserved
students of color in STEM. Many of these kinds of programs exist across the nation, but
relatively little is known about how they help students prepare for and persist in the STEM
disciplines. Descriptive studies and evaluations provide contextual information about the
operations of the programs and student outcomes, yet few studies use a theory-driven approach

to support empirical evidence about the program.
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Additionally, this study seeks to generate new models for understanding how STEM
enrichment programs influence the institutional environment in a manner that creates pathways
to the STEM disciplines for underserved students of color at Predominantly White Institutions
(PWIs). Given their underrepresentation in the STEM disciplines, there is much to be said about
why they leave the STEM disciplines, but few studies explore what environmental factors
contribute to their retention.

Thus, this study will focus on two research questions:
e How does a science, technology, engineering, and mathematics (STEM) enrichment
program facilitate college readiness and retention among underserved students of color at

a predominantly White, large, public, research university?

e What strategies and practices support academic and context-specific knowledge
attainment, sense of belonging, and STEM identity development?
Why the “Leaky Pipeline” Exists

African American, Hispanic/Latino, American Indian, and Pacific Islander racial/ethnic
groups are underrepresented at all levels of higher education, and especially in STEM fields and
careers (Gonzales et al., 2004). There is a plethora of programs and interventions designed to
recruit, retain, and graduate students of color in STEM, yet there is still a relatively low level of
representation of domestic ethnic minorities participating in educational and professional
contexts. Only 36% of people of color hold a bachelor’s degree in STEM (NCES, 2009), and less
than 30% contribute to the STEM workforce (Strauss, 2011). Some scholars suggest there is a
“leaky” pipeline preventing people of color from engaging in STEM starting in primary and
secondary schools (George, Neale, Horne, & Malcolm, 2001).

Students of color disproportionately attend urban schools that are underperforming,

under-funded, and under-resourced (Neckerman, 2007). Low-achieving or academically at-risk
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students at these schools are often tracked into remedial courses that contain students with a
range of needs and abilities (Bahr, 2010). These students are disproportionately Black and male,
and this system leads them down a path of disengagement and underachievement (Palmer, Davis,
Moore, & Hilton, 2010b). Of the 36% of African American males who graduate from high
school many of them are functionally illiterate and/or in need of additional remediation (Palmer,
et al., 2010b). In general, only 33% of Black males attend postsecondary education (Strayhorn,
2008). Many Black males who matriculate to college are enrolled in remedial math courses
(Bahr, 2010). In many cases, students in remedial math courses will have to retake the course up
to six times before they are eligible to transition to the next course. At each educational level,
there are impediments, of a cumulative nature, that make it difficult for minority students to gain
access to opportunities in STEM.

Black and Hispanic students, with high grade point averages and standardized test scores,
are less likely to pursue STEM degrees in college because of “poor teaching in STEM courses,
lack of encouragement from teachers and parents, and self-perception of their own inability to be
successful in STEM majors” (George, et al, 2001, p. 13). According to President Obama, “more
than 20% of high school students in math and more than 60% of students in Chemistry and
Physics are taught by teachers who do not have expertise in these fields” (NAS, 2009, p. 9542).
In urban schools the numbers are even more daunting; approximately 40 to 50% of those youth
have math teachers without the adequate background to teach the subject (Lippman, Burns, &
McArthur, 1996). This teacher shortage is expected to worsen over time. By 2015, more than
280,000 math and science teachers will be needed across the country (NAS, 2009). President
Obama would like to restore “science to its rightful place,” but America will come up short if
there is not a serious commitment to educating all of its nation’s citizens with a rigorous,

comprehensive science education (NAS, 2009, p. 9541).
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Another leak in the STEM pipeline is the early identification and preparation of gifted
and talented children in minority or low-income school settings (Worrell & Erwin, 2011). The
consequences of poverty-stricken environments such as limited resources, low student self-
concept and motivation, and low expectations of students’ abilities prevent teachers from
prevents teachers from identifying students with high ability (Burney & Beilke, 2008).
Prospective gifted and talented students need early exposure and preparation in foundational
skills necessary to pursue an advanced, college preparatory curriculum later in their educational
endeavors (Burney & Beilke, 2008). These factors are usually atypical in schools with high
minority and low-income student populations (Kozol, 2012). Adequate support, caring, and
encouragement are critical to the success of any student, especially students of color, but these
attributes are often lacking in high poverty communities (Burney & Beilke, 2008). Living in
poverty is not deterministic of underachievement; however, limited resources create unique
hardships for students in these environments (Neckerman, 2007).

Underrepresented students who have access to advanced placement (AP) and honors
courses, may attend high schools where the curricular standards are not parallel to their non-
minority peers (Seymour & Hewitt, 1997). Intensity and quality of secondary school curriculum
is one of the most important factors in bachelor degree completion for students of color (George,
et al., 2001). Taking mathematics courses beyond Algebra Il (i.e., trigonometry, pre-calculus) is
particularly vital for Black and Hispanic students (George, et al., 2001). Only 33% of students
from low-income backgrounds take math beyond Algebra 1l compared to 72% of their affluent
counterparts (Adelman, 2006). Some college aspirants are even counseled out of taking AP
courses by their high school counselors (Kozol, 2005, 2012). Instead they may be encouraged to

enroll in vocational education courses (Kozol, 2005, 2012).



Studies show students of color enter higher education with the same level of interest in
the STEM fields as their majority counterparts, but they persist in these majors at a lower rate
than their majority peers (Anderson & Kim, 2006; Moore, 2006). In particular, Hispanic and
African American students struggle in the last years to complete bachelors’ degrees in STEM
(Anderson & Kim, 2006). They are less likely to be deterred from pursuing a STEM degree in
their first year of college because of experiences with “weeder” courses (Alexander, Chen, &
Grumbah, 2009). In fact, the majority of underrepresented students do not leave the STEM
disciplines until they reach junior status (Anderson & Kim, 2006). Understanding barriers and
facilitators that shape the experiences of underrepresented minorities in STEM fields may prove
helpful in increasing their retention and graduation rates. The proposed study will investigate
how a STEM enrichment program can address college readiness and retention among
underserved students of color.

STEM Enrichment Programs

In the 1970s and 1980s, minority programs offices were developed in natural science and
engineering colleges to provide opportunities for minority students to transition into and succeed
in the STEM fields (Shehab, Murphy, & Foor, 2012). Over time, structured programming
including academic advising, mentoring, and tutoring was established to reduce attrition among
students of color (Tsui, 2007). According to Tsui’s (2007) literature review on increasing
diversity in STEM fields, features of successful comprehensive include the following:
recruitment strategies, assistance with admissions process, academic advising, tutoring in math
and science courses, and summer experiences (Tsui, 2007). Unfortunately, some STEM
enrichment programs cannot offer all of these services due to financial constraints and limited
staffing. Some of these programs serve up to 400 students including new and recurring students.

The staff typically consists of a director, assistant director or coordinator, and an administrative
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assistant (Shehab, et al., 2012). The lack of staff also contributes to the quantity and quality of
service that can be provided to the students.

The student population served varies such that there is intrusive programming for first
year students and a provision of a few services throughout the duration of a student’s college
career (Burke & Mattis, 2007). Some programs have specialized assistance for each stage of the
degree attainment process including internship, undergraduate research, and graduate school
preparation opportunities (Hrabowski & Matton, 2009). These programs are often more costly to
run. On average, programs cost $1 to 3 million annually to operate placing them at risk for
elimination during periods of fiscal restraints (Koenig, 2009; Watford, 2007). Many of these
programs serve 50 students or less each year. George-Jackson and colleagues (2011), point out
how these programs have been financially supported:

Programs were funded by a variety of sources including hard funds (i.e., committed

campus, college of department level funding), soft funds (i.e. grant support, sporadic

campus, college or department level funding), and corporate funds (i.e. support from the
industry). The majority of programs were funded by a combination of these sources; few

relied on a single source of funding (p.2).

Many STEM enrichment programs have proved to be a good return on investment.
Successful programs have shown promise in sustaining science interest and strengthening
preparation for college level work among students of color (Koenig, 2009; Mervis, 2007). Also,
research indicates that students of color who participate in comprehensive STEM programs are
more academically and socially integrated than students who do not participate in these programs
(Chubin et al., 2005; Gasiewski et al., 2010).

STEM enrichment programs such as the Meyerhoff Scholars Program and the National
Science Foundation Louis Stokes Alliance for Minority Participation (LSAMP) have garnered

national attention for making significant strides in increasing the number of students of color

pursuing STEM degrees. The Meyerhoff program is located at University of Maryland-Baltimore
8



County, and LSAMP is a national program available at a variety of colleges and universities
across the United States. Most notably, Dr. Freeman Hrabowski, president of University of
Maryland, Baltimore County, was recognized for his foresight and leadership contributing to a
substantial number of African American PhDs in science and engineering who were Meyerhoff
scholars (Steele, 2010). Though the Meyerhoff Scholars program has received much praise for
the program and its students, critics assert the success of its program is a result of its “cherry
picking” approach to student selection (Staples, 2006). Many of the students in the program have
high standardized tests scores, strong high school GPAs, and substantial involvement in pre-
college programs (Summers & Hrabowski, 2008). The rationale for only selecting “high-
achieving” Meyerhoff scholars is that without such an intervention these students would still be
unlikely to complete college or earn a STEM degree.

There are a growing number of students enrolling in higher education from first-generation
backgrounds and underperforming, under-resourced high schools. As a result, many more
students will begin their college careers in developmental math classes (Bahr, 2010). Research
shows developmental math starters can still be successful with intentionally designed support.
Unfortunately, there has been a shift in the mission and purpose of STEM enrichment programs
from providing opportunities for all interested students of color to rewarding merit resulting in an
increasingly rigorous selection process and qualification requirements of student participants.
For instance, in a study conducted on STEM enrichment programs, researchers discovered that a
substantial number of programs no longer admit academically underprepared students (Rincon et
al., 2010). The administrators who were interviewed for the study stated that funding shortages
and limited staff and resources contributed to decisions to exclude these students (Rincon et al.,
2010). Rincon and her colleagues (2010) argue that this practice is contradictory to the historical

objectives of large, public, research universities who have traditionally served more marginalized
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students. Moreover, not only are these policies and practices harmful to individual students, but
the overemphasis of meritocratic admissions requirements counteracts national goals to diversify
the STEM educational and vocational pipeline (Babco, 2003; Chubin, May, & Babco, 2005).

The national priority is to encourage students from diverse backgrounds to pursue STEM
degrees, which may require working with less prepared students (NAS, 2009). In fact,
Historically Black Colleges and Universities (HBCUs) admit more academically underprepared,
underrepresented students, yet these students are more likely to earn degrees in STEM
disciplines. Furthermore, the literature shows that when students with marginal competencies are
provided with the appropriate academic resources in a structured environment students overcome
deficits (Seymour & Hewitt, 1997) and persist at higher rates than were initially expected
according to institutional data and student trends (Burke & Mattis, 2007).

Previous studies that have investigated STEM enrichment programs have found it
difficult to determine why these programs contribute to successful outcomes of their students.
For instance, Watson and Froyd (2007) studied engineering intervention programs, and
developed three categories of classification: 1) Interventions focused on community building by
creating and sustaining networks to encourage peer support; 2) Interventions focused on
cognitive development that are designed to assess deficits in academic ability and methods to
improve them; and 3) Interventions that concentrate on vocational interests and exposure to
careers and practice. Watson and Froyd (2007) contended that determining the effectiveness of
an intervention may be challenging, because of the difficulty in extrapolating the factors that are
impactful in achieving student success. Additionally, there is an overall lack of empirical studies

that explain rather than describe STEM enrichment programs.
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Significance of the Study

Numerous students of color enter higher education interested in pursuing a STEM degree;
unfortunately, many of these students are underprepared to complete the rigorous curriculum.
This lack of preparation necessitates institutional support to facilitate college readiness through
pre-freshmen programs and student retention. Purposefully designed STEM enrichment
programs can be instrumental in helping STEM students of color overcome academic and
context-specific barriers. However, more scholarship is needed on STEM enrichment programs
not only to describe what these programs do, but to explain how these programs assist
underrepresented students and why they employ particular strategies and practices to do so. Such
findings may help in establishing best practices and replication of services at other institutions.

Conceptual Framework

Previous scholars who have investigated how STEM enrichment programs support
student retention employed Tinto’s (1987, 1993) model of student departure as a conceptual
framework (Fulilove & Treisman, 1990; Maton & Hrabowski, 2000; Stolle-McAllister, Santo
Domingo, & Carillo, 2010). Specifically, these studies cite “academic and social integration” as
the primary factors for the success of students of color in STEM. This framework has been
highly criticized for several reasons: (1) it is not an appropriate framework for students of color,
because it promotes complete separation from previous family and friends which are typical
sources of emotional support for this population. (Kuh, Kinzie, Schuh, & Whitt, 2010); (2) it
does not account for non-cognitive variables which may a better predictor for student success for
non-traditional students (Sedlacek, 2004; Melguizo, 2010); (3) the model was not tested for its
ability to predict student success rather the framework was developed based on Durkheim’s work
on egotistical suicide; and (4) it does not address institutional involvement in student retention;

student success is placed on the onus of the individual. These arguments substantiate the need for
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another conceptual framework to explain how STEM enrichment programs might support
retention among students of color.

As aresult, I will draw upon several bodies of literature that support learning, growth,
and success in the undergraduate experience. The literature provides both theoretical and
practical perspectives concerning how underrepresented students succeed in STEM disciplines.
There is a body of work that has to do with the kinds of knowledge that a student needs to
succeed in a college setting (Bahr, 2010; Moore, Madison-Colmore, & Smith, 2003; Seymour,
1997; Treisman, 1992; Tsui, 2007). The literature also argues that their sense of belonging such
as feeling cared for or connected to the university is a vital aspect related to their success
(Hausmann, Ye, Schofield, & Woods, 2009; Hurtado & Carter, 1997; Locks, Hurtado, Bowman,
& Oseguera, 2008; Strayhorn, 2012). Lastly, some literature points to science identity
development as an important factor for student retention. Students who establish a sense of
identity and see themselves as a scientist or an emerging scholar are more likely to persist
(Cheemers, Zurbriggen, Syed, Goza, & Bearman, 2011;Eagan et al., 2013; Hurtado, Cabrera,
Lin, Arellano, & Espinosa, 2009; Hurtado et al., 2011; Merolla & Serpe, 2013). The literature
would suggest these are the streams of work that provide support and an experience that leads to
success for STEM students. Thus, this study will apply the Expertise Model of Student Success
(EMSS) (Padilla, 2009), sense of belonging (Strayhorn, 2012), and science identity (Carlone &
Johnson, 2007), to understand how one STEM enrichment program aids in the retention of
underserved students of color (see Figure 1.1).

Expertise Model of Student Success

This study investigates strategies and practices employed in a STEM enrichment program

that address college readiness and retention among underserved students of color. Padilla’s

(2009) Expertise Model of Student Success (EMSS) is helpful to such an investigation as it
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incorporates concepts relevant to organizational theory and teaching and learning principles.
Organizational theory examines structures, policies, and institutional factors (i.e., key
stakeholders) that advance and/or hinder the goals and objectives of an organization and its
participants in the organization (Morgan, 2010). Teaching and learning principles reflect the
active process of receiving and applying knowledge to pursue purposeful action (Lattuca &
Stark, 2009). Organizational theory and teaching and learning are addressed in this framework in
the concepts of barriers, knowledge, and action. In order for students to succeed in college they
must be aware of the structural barriers and information or individuals that can help them
overcome these conditions. Furthermore, EMSS will be employed as a theoretical lens examine
how the STEM enrichment program accounts for factors (i.e. organizational, teaching/learning)
that contribute to the retention of students of color.

The Expertise Model of Student Success is a theoretical model that “presents a particular
understanding of student success by bringing together a set of concepts and the relationships that
connect them” (Padilla, 2009, p. 8). Raymond Padilla (2009) designed this model to counter
previous frameworks that had emphasized student attrition. He asserted that previous
frameworks focused on student departure to ascertain methods for retaining students. However,
this approach inhibited scholars and practitioners from exploring what contributed to successful
student outcomes (Padilla, 2009).

Padilla’s model is based on Harmon and King’s (1985) expert systems theory and a
qualitative research study. Harmon and King (1985) contended that compiled knowledge, a
composite of theoretical and heuristic knowledge, needs to be accessible and useful for problem
solving. Padilla applied these concepts to the college experience of Hispanic students asserting
that successful college students (i.e., persistent students, college graduates) are experts who have

used compiled knowledge to solve problems in the institution (Padilla, 1991).
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In a study with Hispanic community college students, Padilla (1991) used the “unfolding
matrix” with focus groups of successful students. The matrix was used to capture examples of
barriers that students faced while earning their college degrees. Based on the identified barriers,
students were then asked about knowledge acquisition and action taken to overcome these
barriers. EMSS is based on four assumptions:

1) higher education scholars and administrators have been unable to determine why some
students succeed and some students fail

2) the campus experience introduces challenges to students impeding their ability to
matriculate and graduate

3) students who matriculate and graduate, also known as successful students, are experts at
being students

4) to overcome institutional challenges embedded in the campus experience students must

take effective actions (Padilla, 2009, p. 26).

These assumptions are the foundation for the Expertise Model of Student Success. They
establish a baseline for the parameters of what is known about the student experience in
postsecondary education including: “the barriers that students encounter, the knowledge they use
to identity effective solutions, and the actions they take to actually overcome the barriers”
(Padilla, 2009, p. 28).

Padilla (2009) posited that college educators are familiar with two elements of the college
student experience, student inputs and outputs. Student experiences and backgrounds coming
into the institution and their outcomes of graduation or attrition are known or can be determined
qualitatively or quantitatively. However, the campus or institutional experience that students
encounter is relatively unknown. In fact, Padilla (2009) asserts there are barriers in the institution
that hinder students from being successful. To overcome these barriers, students must acquire a
combination of heuristic and academic knowledge.

According to Padilla (2009), students begin their college careers with initial knowledge

about the college experience, but they must acquire total knowledge (i.e., academic and
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heuristic) to successfully complete college. Academic knowledge is campus independent. It
includes information garnered from classroom learning such as laws, axioms, principles, and
theories. In contrast, heuristic knowledge is campus dependent; this knowledge can be obtained
through experiential learning. Heuristic knowledge may be considered the “rules of thumb” at a
given institution. They include navigating financial aid or understanding the academic advising
system (Padilla, 2009).

Moreover, successful students will realize what gaps exist in their knowledge base, both
heuristic and academic, and take effective actions to ascertain that knowledge and complete
necessary tasks to advance within the institution. The proposed study will utilize this framework
to uncover the barriers that influence retention among students of color, the knowledge and
actions necessary for success, and how the STEM enrichment program accounts for this
information in their program development and support of students.

Sense of Belonging

Drawing upon Maslow’s (1954) hierarchy of needs model, Strayhorn (2012) posited that
“...sense of belonging refers to a students’ perceived social support on campus, a feeling or
sensation of connectedness, the experience of mattering or feeling cared about, accepted,
respected, valued by, and important to the group (e.g., campus community) or others on campus
(e.g., faculty, peers). It is a cognitive evaluation that typically leads to an affective response or
behavior” (p. 3). Thus, an emotional connection to an environment and the people within it can
motivate an individual to pursue purposeful actions and produce successful outcomes. In a
college setting, these actions may include studying and attending class regularly, and outcomes
may include earning good grades and persisting in college.

Hurtado and Carter (1997) utilized Bollen and Hoyle’s (1990) first dimension of

perceived cohesion (i.e., an individual’s perceived connection to a social group), referred to as

15



sense of belonging in college student literature, to investigate how this construct was realized in
the third year of college for Latino students. Unlike Tinto’s (1993) revised framework, Hurtado
and Carter (1997) pointed out that membership was not enough, but the cognitive notion that an
individual played a role in the group’s outcomes elicited an emotional response. Students who
had frequent conversations with peers outside of class about coursework had a greater sense of
belonging. Also, participation in religious and social-community organizations had the most
significant impact on sense of belonging for Latino students (Hurtado &Carter, 1997).

Scholars assert that sense of belonging contributes to positive academic and social
outcomes (Hausmann, Ye, Schofield, & Woods, 2009; Hurtado & Carter, 1997; Locks, Hurtado,
Bowman, & Oseguera, 2008; Strayhorn, 2012). In a quantitative study using a national, multi-
institutional data set, Locks and colleagues (2008) found that positive interactions with diverse
peers contributed to a greater sense of belonging for students transitioning into college. Similar
findings were discovered for Latino students and their interactions with diverse peers in the
residence halls (Johnson, et al., 2007). Additionally, the quality and frequency of these
interactions enhanced a student’s sense of belonging. Programs that create opportunities for
engagement among diverse students are essential for providing a supportive environment.
Research also suggests that these opportunities may translate into student retention and academic
achievement (Hausmann, et al., 2009).

Students who have a sense of belonging transition better into their institutions. Johnson
and colleagues (2007) examined sense of belonging among first-year undergraduate students. It
was discovered that students who made a “smooth social transition” from high school to college
felt a greater sense of belonging in their institutions (p. 537). While survey items for smooth
social transition included getting to know peers and roommates and making new friends, smooth

academic transitions reflected experiences such as communicating with instructors outside of
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class, finding academic help when it was needed, and forming study groups. Moreover, there has
been much debate in the literature and practice concerning individual and institutional
responsibilities in student retention at the collegiate level (Bowen et al., 2009; Harper, 2010;
Museus, 2011). This study uncovered that faculty, staff, and peers play critical roles in creating
supportive environments for students transitioning into college. Thus, Johnson and colleagues’
(2007) findings “suggest that a more appropriate goal may be attending to students’ sense of
belonging through nurturing a mutual responsibility shared by the institution and individual” (p.
537).

Students experience a greater sense of belonging following participation in summer
bridge programs (Strayhorn, 2012). Qualitative data suggest several features of the program
contributed to this change in sense of belonging. For instance, Staryhorn (2012) highlighted that
the summer bridge program began with an “elaborate opening ceremony” with administrators,
faculty, and staff present to greet and welcome the students with encouraging and motivating
words (p. 55). The peer engagement, faculty interactions, and participation in meaningful
activities provided in these programs add to the experience of making students feel they matter
and are cared about. In this study, Strayhorn (2012) also discovered that,

Students longed for the structure, sense of community, togetherness feelings, or

connections that the summer bridge program afforded even after the program had ended

and the Fall semester began. Almost half shared that they felt on their own or

unsupported after the summer ended. (p. 57)

This discovery might suggest that an extension of these programs throughout, at least, the first
academic year in college can lessen some of these feelings.

Central to the present study, sense of belonging is critical to the success of STEM

students. “Belonging experiences” play a significant role in the decision for STEM students to

persist or leave the major (Seymour & Hewitt, 1997; Strayhorn, 2012). Strayhorn (2012) found
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sense of belonging to be statistically significant in relation to self-esteem and the frequency of
the interaction with diverse peers. Additionally, sense of belonging was higher for students at the
end of their undergraduate research programs (Strayhorn, 2012). Qualitative evidence revealed
STEM students of color who lacked sense of belonging also experienced diminished identities,
self-esteem, and confidence to pursue STEM. The intersectionality of the multiple social
identities that a student encompasses is linked to belonging in STEM (Carlone & Johnson, 2007;
Strayhorn , 2012). Thus, gender, race, and class may influence belonging experiences or lack
thereof for STEM students.
Lastly, college students in STEM who feel that they belong may earn better grades in
college. Using national data, Strayhorn (2012) uncovered the following,
Approximately 70 percent of students who feel a sense of connection or support
in STEM fields earn better grades of B or better, on average, whereas almost half
of students who do not feel a sense of belonging in STEM have failed at least one
class since declaring their major. (p. 72)
This finding supports Hausmann and colleagues’ (2009) work which asserted that students with
greater sense of belonging perform better in college.
Science Identity
There is a growing body of literature exploring science identity and the role STEM
enrichment programs play in cultivating a student’s science identity (Cheemers, Zurbriggen,
Syed, Goza, & Bearman, 2011;Eagan et al., 2013; Hurtado, Cabrera, Lin, Arellano, & Espinosa,
2009; Hurtado et al., 2011; Merolla & Serpe, 2013). Carlone and Johnson (2007) first
conceptualized science identity from their work investigating successful female undergraduate
and graduate students of color. They discovered the saliency of three components that

contributed to the strong science identity of these women: performance, recognition, and

competence. Performance is the ability to conduct “relevant scientific practices” such that one
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demonstrates acquisition of academic language (e.g. scientific or professional terminology) and
use of tools (e.g., laboratory materials, apparatuses). Recognition entails being acknowledged as
a “science person” by one’s self and “meaningful others” such as faculty or scholars in the field.
Competence consists of knowledge attainment and comprehension of science content; this
construct may be less observable than performance (Carlone & Johnson, 2007).

The initial science identity model was derived from both practical and theoretical
sources. For instance, the scholars began with constructing a prototype of a person who has a
strong science identity. They also consulted existing theories of identity. Gee’s theory of identity
(2000) argues that identity formation requires both an aspiration and pursuit to be somebody. It
also necessitates that others see the person in this manner. Thus, “one cannot... [be] a particular
kind of person (enacting a particular identity) unless one makes visible to (performs for) others
one’s competence in relevant practices, and, in response others recognize one’s performance as
credible” (Carlone & Johnson, 2007, p. 1190). To test their notions about science identity, they
conducted an ethnographic study of 15 successful women of color at a large, public research
university to discern how they negotiated and made meaning of their experiences in the science
disciplines. In particular, they investigated the women’s’ development and maintenance and
relationships between science identities and racial, ethnic, and gender identities.

Moreover, Carlone and Johnson (2007) posited that science identity is “situationally
emergent and potentially enduring over time and contexts” (p. 1192). Thus, more salient science
identities might emerge from students of color engaging in purposefully educational activities,
and these identities will be strengthened through continuous exposure to project-based exercises
and contexts in which they feel affirmed in their identities. The following sections provide

research to support the importance of and prospective outcomes of students who participate in
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STEM enrichment programs with particular attention to undergraduate research programs and
opportunities.

Underrepresented students who participate in scientific communities or STEM enrichment
programs have more salient science identities than students who do not. In a study examining the
experiences of first year Latino males in STEM, Lu (2013) found that Latino males who were in
scientific communities were more connected to their major, sustained their interest in STEM, and
perceived themselves as “scientists”. Latino male STEM collegians who were not a part of this
community questioned their existence in a STEM major or failed to have social interactions with
other STEM students (Lu, 2013). Scientific communities may include social interactions in
laboratory work, team-based projects, and general course assignments. Furthermore,
involvement in scientific communities creates experiences where students can develop and
reflect upon shifts in their science identity.

Building social relationships is critical to developing one’s science identity. Once
preparation has been addressed (if necessary at all), underrepresented students may become
disinterested in STEM programs, because many of them lack the kinds of networks necessary to
succeed in the courses and after degree completion the profession (Merolla & Serpe, 2013). For
instance, Treisman (1992) discovered that Black students underperformed in their math courses
in comparison to Asian students, largely because they did not study with other students. Once he
established a structured program to facilitate interactions around the common interest of
succeeding in mathematics, many of the Black students outperformed Black non-participants and
the general student body in the college of engineering of Engineering (Treisman, 1992).

Studies show underrepresented students who participate in undergraduate research are
more likely express intentions to pursue graduate or professional education (Eagan et al., 2013)

and subsequently enroll in these programs (Carter, Mandell, & Maton, 2009; Merolla & Serpe,
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2013). Using inferential statistics, Eagan and colleagues (2013) were able to demonstrate that
participation in undergraduate research significantly influenced minority students’ intentions to
enroll in graduate education more than other factors such as faculty support and retention in
science. These findings may have to do with the holistic nature of undergraduate research
programs which catalyzes the socialization process of becoming a scientist. Undergraduate
research programs help students build important networks for academic and professional success
and science identity development (Carlone & Johnson, 2007; Merolla, Serpe, Stryker, & Schultz,
2012; Hunter, Laursen, & Seymour, 2007). Unfortunately, the researchers also discovered a
relatively low participation rate of 20% of underrepresented undergraduate students in structured
research programs (Eagan et al., 2013). Given the findings of this study, researchers argued that
postsecondary institutions should do more to ensure there is an equitable representation of
underrepresented students in these types of programs through addressing impediments to access
and STEM pathways. The current study provides an example of institutional agents (e.g.,
program directors, faculty, and staff) dealing with the barriers that inhibit access to these types of

programs for underrepresented students.
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Figure 1.1 Conceptual Framework

Science
Ildentity

Note. This Venn diagram illustrates the integrated conceptual framework undergirding the current study. Each circle
represents a model advanced to understand institutional and/or STEM retention among students of color: the
Expertise Model of Student Success (EMSS) (Padilla, 2009), Sense of Belonging (Strayhorn, 2011), and Science
Identity (Carlone & Johnson, 2007).

Key Terms
The following terms appear frequently throughout this document. Some of these terms
can be defined in a variety of ways. These definitions provide some clarity about the usage of
these terms in the context of this study.
College readiness. College readiness is the combination of the skills, knowledge,
disposition, and behaviors essential to successfully engaging in the academic, social, and cultural

collegiate environment.

22



Predominantly White Institution (PWI). This term indicates postsecondary institutions
“whose student populations have historically been White and whose student populations remain
predominantly White” (Brower & Ketterhagen, 2004).

Retention. In this study, retention corresponds to an institution’s ability to engage and
support students so that they maintain enrollment.

STEM. The science, technology, engineering, and mathematics (STEM) acronym
consists of academic majors, research disciplines, and occupations in the environmental, life, and
physical sciences; computer sciences; all branches of engineering excluding engineering
education; and general mathematics, applied mathematics, and mathematical statistics (ACT,
2012; Museus, et al., 2011).

Students (or people) of color. This term describes students who identify as Asian
American or Pacific Islander, Black, Hispanic, or Native American.

Student success. Successful students “persist, benefit in desired ways from their college
experiences, are satisfied with college, and graduate” (Kuh, Kinzie, Schuh, Whitt, and
Associates, 2010, p. 8).

Underserved students. Green (2006) defined historically underserved students as “low-
income students, those who are first in their families to attend college, and students of color” (p.
21). In the context of the STEM disciplines, this definition should also emphasize women of
color and include students who have math placement below Calculus.

Summary and Outline

In this chapter, | discussed the underrepresentation of minorities in STEM as a national
interest and institutional challenge. Some minority underrepresentation in STEM may be due to
difficulties encountered prior to entering college and exacerbated at the college level due to

institutional barriers. In some cases, STEM enrichment programs serve as a buffer to alleviate

23



some of the pressures faced by students of color in STEM. Yet, few studies uncover how and
why these programs retain students of color especially those populations who may be
academically underprepared. The chapter concluded with the Expertise Model of Student
Success (Padilla, 2009), sense of belonging (Strayhorn, 2012), and science identity (Carlone &
Johnson, 2007) to be used as a conceptual lens in the proposed study.

In chapter two, | review previous research on characteristics of students of color in
STEM and factors that influence college readiness and retention. The chapter closes with an
overview of evidence-based, successful STEM enrichment programs and a rationale for what this
study adds to the existing literature.

In chapter three, | describe the aims of this study and why case study is an appropriate
methodological approach. Next, | provide an overview of the research site and the specific
program to be studied. Then, | address my positionality as a researcher. | conclude this chapter
with my data collection methods, data analysis, and limitations.

In chapter four, | provide an in-depth overview of Jefferson State University and its
STEM colleges. Then, I report on the Comprehensive STEM Program’s history, development,
and relationship to the National Science Foundation (NSF) Louis Stokes Alliance for Minority
Participation (LSAMP).

In chapter five, I discuss, holistic support, one of the four major emergent themes.
Chapter six contains the remaining three themes: community building, STEM identity
development catalysts, and the caring ethos. Following the discussion of themes, | provide an
overview of the Model for Programmatic Influences on College Readiness and Retention among

Underserved Students of Color in STEM that emerged from this study.
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This study concludes in chapter seven where | utilize the findings and relevant literature
to answer the research questions that guided this study. Then, | provide implications for practice,

policy, future research, and theory.
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CHAPTER 2: LITERATURE REVIEW

There is an extensive body of literature on the experiences of underrepresented students
in STEM. The literature spans journal articles, anecdotal content, scholarly studies, periodicals,
editorials, and quantitative, qualitative, and mixed methods. The current literature covers an
array of individual and institutional challenges and best practices for serving students of color in
STEM. Studies and data that focus on individual dynamics explore social, economic, cognitive,
and noncognitive factors that shape the disparate circumstances of students of color. Some of
these studies disaggregate the experiences of underrepresented STEM students by gender (Ong,
Wright, Espinosa, & Orfield, 2011; Malcom & Malcom, 2011; Moore, Madison-Colmore, &
Smith, 2003; Palmer, Davis, Moore, Hilton, 2003), race and ethnicity (Alexander et al., 2009;
Crisp, Nora, & Taggart, 2009), and major or discipline (Chubin, May, & Babco, 2005; Hurtado,
Cabrera, Lin, Arellano, & Espinosa, 2009; May & Chubin, 2003). Many of the landmark studies
addressing the state of underrepresented groups in STEM are orchestrated by policy institutes
and federal government agencies (Babco, 2003; NAS, 2010). These studies entail implications
for researchers, practitioners, and policymakers (Babco, 2003; George et al., 2001). This chapter
reviews literature related to the following: characteristics of students of color in STEM, factors
that influence college readiness, and factors that influence student retention.

Characteristics of Students of Color in STEM

Many studies have examined the conditions that contribute to the underrepresentation of
minorities in STEM (Castro, 2012; Griffith, 2010; Museus et al., 2011). Racial and ethnic
minorities may experience and need to overcome different kinds of challenges to earn a STEM
degree because of their multiple identities of marginalization (Fries-Britt, Johnson, & Burt,
2013). This concept is known as intersectionality. The intersections of race, gender, class, and

parental education play a substantial a role in the kinds of access, exposure, and preparation
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necessary for success in STEM. For instance, a woman of color from a low-income background
may be least likely to earn a STEM degree due to a multitude of reasons (Espinosa, 2011). She
may have attended a high school that did not offer advance math courses (Kozol, 2012). She may
have internalized messages that suggested women were incapable of doing math (Else-Quest,
Hyde, & Linn, 2010; Nosek & Smyth, 2011). Or, she may have lacked exposure to women of
color scientists and engineers who could have served as role models (Espinosa, 2011). The
literature shows that many of these factors influence whether or not underrepresented students
will pursue and achieve in the STEM disciplines (Anderson & Kim, 2006; Nassar-McMillan,
Wyer, Oliver-Hoyo, & Schneider, 2011). The following sections provide an overview of the
research on students of color in STEM with attention to other identity factors (e.g.,
socioeconomic status) that affect their pursuits and success in the STEM disciplines.
Race

Current changes in undergraduate enrollment depict the growth and shifts in
demographics of the U.S. college-age population (National Science Foundation (NSF), 2013).
Although underrepresented minorities are less likely to attend college or graduate, they have a
steadily increasing presence in higher education (NSF, 2013). Students of color who attend
college are more likely to enroll part time and attend public 2-year colleges and for-profit
academic institutions (Snyder & Dillow, 2011). In the sciences and engineering, the most
significant increase of bachelor degree attainment for students of color has been in computer
science. Since 2000, participation of underrepresented groups in engineering and physical
sciences has not changed, and mathematics has decreased substantially (NSF, 2013). For
instance, in 2006, African American, Hispanic, and Native American students garnered 5%,
6.9% and .5% of engineering degrees while representing 12%, 11.5% and .79%, respectively, of

the total U.S. population (NSF, 2008). Throughout the STEM disciplines, students of color lag
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behind their White and Asian American counterparts. A 2009 report produced by the Higher
Education Research Institute at UCLA shows wide gaps in the four and five year STEM
completion rates. Whites and Asian Americans who started as STEM majors have a four year
completion rate of 24.5% and 32.4% respectively. African American, Hispanics, and Native
Americans are 13.2%, 15.9%, and 14% respectively. Five-year graduation rates of Whites and
Asian Americans are 33% and 42% respectively. Regarding African Americans, Hispanics, and
Native Americans, their completion rates are 18.4%, 22.1%, and 18.8% respectively (Higher
Education Research Institute, 2010). Figure 2.1 illustrates the 4-year and 5-year degree
completion rates for White, Asian, African American, Hispanic, and Native American students
according to the aforementioned report.

Figure 2.1 Percentage of STEM Degree Completions, 4-Year and 5-Year
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Source: Higher Education Research Institute, 2010

Studies show Black and Latino students begin college interested in STEM at rates higher

than or equal to their majority peers, and they persist in STEM longer (Alexander et al., 2009;
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Anderson & Kim, 2006; Museus & Liverman, 2010; Seymour & Hewitt, 1997). STEM switchers
of color often do not leave STEM disciplines until they reach junior status (Anderson & Kim,
2006). The point at which students of color depart from STEM majors may indicate challenges
with academic preparation rather than motivation. In previous studies, faculty contended that
students of color left STEM disciplines because of their lack of motivation (Treisman, 1992);
however, new research showed faculty believed preparation was a more significant hindrance to
success in STEM (Bayer Corporation, 2012). Additionally, some department chairs asserted that
if students of color were given similar academic preparation as their majority peers, they would
be just as likely as majority students to complete their STEM degrees (Bayer Corporation, 2012).
Preparation is only one of the many factors that influence STEM student persistence among
students of color. Other factors such as the institutional environment may also cause students of
color to underperform in their pursuit of STEM degrees.

Often times, administrators are unaware of the barriers that students of color deal with
during their college experience (Bayer Corporation, 2012). Thus, they may choose to investigate
the unique experiences of this student population (Bayer Corporation, 2012). In a study
investigating the performance of students of color in pre-health gateway courses at six California
colleges, researchers discovered that Blacks, Latinos, and Filipinos were earning lower grades
than their White counterparts (Alexander, et al., 2009). These students were also more likely to
have attended under-resourced high schools and have lower admission test scores. Through
statistical analyses, researchers uncovered that gaps in academic performance existed even after
they adjusted for academic underpreparedness. They suspected that environmental factors
present in the institution may have contributed to the lower grades, and not just a disadvantaged
academic background. These finding suggests that a positive and welcoming collegiate

environment is just as important to providing academic support for students of color pursuing
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STEM degrees (Alexander, et al., 2009). Moreover, the increasing number of students of color
in college is not reflective of their participation in the STEM fields. Many students of color face
unique challenges related to the various aspects of their identity; these elements will be discussed
further in the following sections.
Gender

There are gender differences in STEM participation and attrition (Tan, 2002). Greater
numbers of women than men can be found in college, but they are not as likely to be in STEM
programs. In the biological sciences, women are approaching parity with men (Perez-Felkner,
McDonald, Schneider, & Grogan, 2012). However, men outnumber women in engineering,
mathematics, and computer science (Perez-Felkner et al., 2012). There have been several reasons
cited in the literature for their absence in these disciplines. First, some scholars suggest that the
low numbers of women in these disciplines is due to their interest in pursuing degrees in
“helping professions” (Burke & Mattis, 2007). Some women believe that these professions do
not contribute to the well-being of people in the same manner that health-related careers do
(Burke & Mattis, 2007). Second, some women lack confidence in their abilities to perform well
in mathematics at the collegiate level (Perez-Felkner et al., 2012). Third, women are less likely
to feel a sense of belonging and more likely to have difficulties building connections with faculty
and peers (Johnson, 2012). The aforementioned factors play an important role in the decisions of
women to persist or leave STEM. Research shows there are interventions that can aid women in
overcoming these challenges and completing their STEM degrees; however, administrators are
often unaware that women are facing these barriers (Bayer, 2012).

Men and women of color experience unigque circumstances as they work to ascertain their
STEM degrees. Unfortunately, much of the literature on women in STEM centers on the

experiences of White women (Malcom & Malcom, 2011). Scholars suggest women of color
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confront an uncomfortable existence with their “double bind” status as they assert themselves in
STEM fields (Malcom et al., 1976; Malcom & Malcom, 2011; Ong, et al., 2011). The double
bind construct emphasizes the experience of women of color in a doubly oppressive state for
being female and a person of color in White, male dominated fields. For instance, women of
color find it difficult to develop relationships with faculty and peers (Johnson, 2012). Many
faculty members are more concerned with relaying the subject material than establishing
relationship with their students. Likewise, women of color have a difficult time establishing
study groups when other minority women are not involved (Ong et al., 2011). As a result, many
women of color feel alienated in their STEM disciplines and identify culturally-related groups to
participate in outside of their departments (Johnson, 2012).

Women of color. Women of color have better experiences with pursuing STEM degrees
at Minority Serving Institutions (MSIs) (Giguette, Lopez, Schulte, 2006; Lent et al., 2005).
Several studies point out stigmas may be removed in these institutional settings, allowing women
to be judged and treated based on their own merit (Giguette, et al., 2006; Lent et al., 2005). In
Predominantly White Institutions (PWIs), some women of color contend that they cannot be their
“whole” selves in STEM environments (Ong, 2005). They often have to change their appearance,
attire, and/or mannerisms to fit it. This fragmentation behavior poses unique challenges for
women of color and their struggle to thrive in STEM settings (Ong, 2005). Yet, women of color
are not alone in their struggle to be recognized as equally intelligent and skilled as their majority
peers. Though minority males pursue STEM degrees in greater numbers than their female
counterparts, they encounter some of the same issues as women in STEM.

Men of color. Palmer and colleagues (2010b) suggested that the United States is a
“nation at risk” if it is unable to close the racial achievement gap among African American males

and their female and White male counterparts. Until recently, there has been a dearth of
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knowledge on the successful academic experiences of African American male subsequent
collegians. Some scholars posit the lack of attention to the needs of males in postsecondary
education and emphasis on females may have contributed to their decline in college attendance,
persistence, and degree completion and the reverse effect for the latter (Lee & Ransom, 2011).
Starting in high school, African American girls outperform their male counterparts as much as
nine to one in academic performance and graduation rates (Lee & Ransom, 2011). Throughout
the other racial/ethnic categories, there are disparities in male college attendance and
performance; however, the gaps in the African American are much more substantial even in
some STEM disciplines. In 2012, African American women earned more medical degrees than
African American men; the former received more than 63% of the total MDs awarded to African
Americans (AAMC, 2012a). In that same year, female degree recipients altogether earned 48%
of the medical degrees awarded (AAMC, 2012a). This disparity among African American males
has motivated some medical schools to establish pipeline programs (AAMC, 2012b). Moreover,
women still lag behind