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RETENTION VERSUS PERSISTENCE

A Self-Determination Analysis of Students
Underrepresented in STEM

Kelly A. Rodgers

Concerns over the underrepresentation of students of color and women in STEM
fields are far from new. From issues of recruitment to retention and degree com-
pletion, the (in some cases) extreme underrepresentation of African Americans,
Hispanics and Native Americans has drawn the attention of researchers, admin-
istrators and practitioners from across K-12 and throughout higher education
(Cromley et al., 2013; Gasman & Perna, 2011; Hurtado, Cabrera, Lin, & Arel-
lano, 2009). Further, the research on retention and persistence in STEM has been
mostly very consistent in its findings and suggestions to institutions moving for-
ward. Institutions, broadly speaking, and specifically STEM programs within the
university and college structure are consistently told that they must create an envi-
ronment that is conducive to meaningful faculty—student interactions (Hurtado
et al., 2011; Johnson, 2007) and that student—student interactions must likewise
be available and authentic (Joseph, 2012; Perna et al., 2009). Academic resources
should be plentiful, and institutions and programs have been informed that stu-
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Theée data} illustrate th? need to examine this old problem with new eyes.
Accordu?gly, in th.e following sections, I take a look at the motivational issues
underlying retention and persistence of college students of color in science,
technology, engineering, and mathematics programs. Specifically, I examine the
ideas of persistence, a student-centered variable, versus retention, an institution-
centered variable, situating them within a self-determination framework to under-
stand the motivation of students of color in STEM fields and how this motivation
influences their decisions to persist and institutions’ and STEM programs’ abil-
ity to retain them. I discuss factors shown to be integral to both retention and
ersistence in STEM, with a focus on those factors relevant to students of color
p
who have historically been underrepresented in STEM, namely African Ameri-
can, Hispanic/Latino, and Native American students. I conclude the chapter with
a discussion of key ideas and directions for future research.

I degrees granted in these fields,

Motivation Theory, Retention, and Persistence

Academic motivation theory has been used to understand the behaviors that lead
to outcomes such as student engagement and achievement. Such theory, however,
like much of what we think we know about what drives students, both inside
and outside the classroom, is based on the assumption that these motivational
processes apply cross-culturally. This assumption may be faulty at best. 'Ro~dg-
ers and Summers (2007), considering retention broadly, suggested that.mstllt'u—
tions, administrators, and practitioners should begin to question the apPllcab111ty
of what we think we know about retention to students who are typlcal.ly not
largely represented in the studies from which our current the(?rles have derived. It
is therefore important to reconsider our knowledge of retention and, as Rodge;s
and Summers (2007) suggest, question whether such models really tell the whole
story of what is important for retention and persistence for these student:s. .
When motivation theory has been applied to students of co‘lor,. attr{butlon t -
ory (Graham, 1992; van Laar, 2000) has been used most often, w1tb Deci azd Ryax:;
(1985) expectancy-value theory garnering more recent aftenﬂon ((iAn-crsznthe
Ward, 2014). However, self-determination theory, due to its dependence ©
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academic and social integration may take on a different appearance than was
originally suggested by Tinto (1975), and the effects that these have on students’
persistence or institutions’ ability to retain them may also be different. In the fol-
lowing sections, I provide an overview of self-determination theory (SDT).I then
situate retention and persistence issues within the context of SDT, with a specific
focus on the role of intrinsic motivation in the retention and persistence process.

Self-Determination Theory

Self-determination theory is based on the belief that individuals have needs to
feel competent, autonomous, and related (Deci & Ryan, 1985). Therefore, indi-
viduals are motivated by the desire to have these needs met, and this motivation
comes generally in one of three forms: amotivation, extrinsic, and intrinsic. Deci
and Ryan (1985) emphasize that, rather than think of motivation as either being
controlled by the individual or not, it is more prudent to view intrinsic versus
extrinsic motivation as less about from where the control comes and more about
whether or not one is being controlled. Amotivation refers to a nondirectional lack
of motivation, neither to have a need met nor to not have a need met. Compara-
tively, individuals who are driven more by extrinsic motivation tend to be con-
trolled or compelled to act due to outside forces (e.g., approval of family members,
admiration of classmates), while those who are more intrinsically motivated tend
to be more free from outside control and can focus on needs that exist within the
self (enjoyment, personal fulfillment). The focus on the self and systems of control
make SDT a very relevant framework through which to examine retention and
persistence in underrepresented students in STEM. In this way, we can consider
to what extent the student is controlled by outside forces, which, for the purposes
of the current discussion, are elements of the STEM program and the institution.

Ryan and Deci (2000) further describe SDT as a study not just of individu-
als’ tendency or lack thereof to seek agency or control and to meet psycho-
logical needs, but SDT also considers the aspects of situations that foster these
motivations. To this end, Deci and Ryan (1985) proposed cognitive evaluation
theory (CET) as a subtheory to SDT, wherein CET specifically addresses the
environmental and contextual factors that influence intrinsic motivation. Thus
CET offers an additional subframework through which to further examine a self-
controlled (internal) variable, persistence, and an institution-controlled (external)
variable, retention, and how the two can interact to support students to degree

completion.

Persistence

Persistence has been typically treated as a student-level or student-controlled vari-
able (e.g., Marra, Rodgers, Shen, & Bogue, 2012; Morrow & Ackermann, 2012).
Institutions can retain students, but students must also make the decision to persist.
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in accordance with what STEM offers and persistence. The authors found that
students with more reflective STEM identities felt more competent and perceived
fewer costs associated with pursuing STEM careers. Further, the development of
this “scientist identity” has been linked to the achievement goals that are most

closely associated with achievement and persistence (Hernandez, Schultz, Estrada,
Woodcock, & Chance, 2013).

Retention

Given that retention and persistence, though separate constructs, are tied, sugges-
tions for retention of students of color in general and in STEM necessarily follow
the supportive needs of these students. As with persistence, Tinto (1975) suggested
that these supports should attend to two goals: academic integration and social
integration.

Seymour and Hewitt (1997) identified two categories of students who ulti-
mately left their science/engineering programs: those who became bored or
disengaged with the curriculum and those who suffered a blow to their self-
confidence, likely as the result of some academic struggles or interactions with
other students and faculty. Accordingly, in order to facilitate academic integration,
institutions are typically advised to provide academic supports such as tutoring
and effective advising and to foster positive interactions between faculty and stu-
dents (Williamson, 2010).

Within STEM programs, especially at PWIs, fostering social integration might
be more difficult. As with the campus as a whole, interactions between students
from similar cultural backgrounds are likely to be few and far between, with
Black, Hispanic, and Native American students often finding themselves in
classes with just a few others, if any, of the same cultural or racial background. To
facilitate social gatherings between students, many campuses also offer cultural
centers, such as Black or Hispanic cultural centers, where students from similar
cultural backgrounds can meet and participate in activities that they may find
more relevant.

The potential for a sense of alienation may be exacerbated in programs that
require students to work in labs or assist in research, such as is expected in many
STEM disciplines. In these situations, not only are students of color operating in
a space where they will still be the minority, but research labs are where academic
and social integration collide. Those spaces, probably more than the traditional
classroom format, promote an atmosphere of collaboration and, potentially, com-

petition. Thus a student who has not built relationships with both faculty and
other students may find themselves limited in a critical area of academic and social
development. Further, failure to socially connect may undermine students’ intrin-
sic motivation, which can, in turn, negatively impact their persistence.

Russell and Atwater (2005) found that intrinsic motivation was positively
 related to African American student science persistence. Consequently, next | take
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than did their counterparts at other institutions. In the final section of this chapter,
I discuss the unique position and success that HBCUs and other minority-serving
institutions have in promoting retention and persistence in their STEM students
of color.

These findings are important in the current discussion for a couple of reasons.
First, they highlight the role that teachers and university faculty play in encour-
aging students of color to pursue careers in STEM. Second, because faculty are
an important link, likely the main link, to the academic culture of an institution,
students who do not find faculty to be accessible, whether it is because of time
constraints, culturally related discomfort, or a lack of racially or culturally congru-
ent faculty, may find themselves locked out of opportunities to succeed. These
students may not be chosen to do research with faculty or simply be able to seek

additional academic help at times of struggle, which can affect their overall sense
of competence.

Connectedness

The importance of connectedness to students from particular ethnic backgrounds
has been somewhat extensively covered in the literature (Green & Glasson, 2009;
Hurtado et al., 2007). Some of this work relates the need for connectedness to
collectivist cultural orientation, which is one in which members of the cultural
group view themselves as interconnected (Triandis, 1989). Though much of the
literature on this cultural orientation has utilized Asian American samples, His-
panic Americans as well as African Americans have been noted as having collec-
tivistic communities. Research points to the importance of family and friendship
networks in supporting African American and Latino students through college
(Oyserman, Coon, & Kemmelmeier, 2002; Russell & Atwater, 2005). Sayed,
Azmitia, and Cooper (2011) describe the role of these friendship and familial
connections as that of “identity agents,” because they allow students to maintain a
cultural identity and a connection to home, which facilitates adjustment into the
university culture.

Within STEM fields, many of which are dominated by White males, the sup-
port of identity agents becomes especially critical. As generally male-dominated
spaces, the culture of many STEM programs has been described as aggressive,
competitive, and consequently very supportive of an individualistic mindset
(Seymour & Hewitt, 1997). Further, faculty in these fields are likely to be mostly
male, which means that not only is the culture of the classroom male oriented,
but interactions outside of the classroom can also take on this complexion. In her
study of women of color in science, Johnson’s (2007) participants described a sci-
ence culture in which success depended in part on the extent to which one was

visible and vocal, behavioral expectations that run counter to the ways in which
 Mmany women are raised. An African American student in Hurtado et al’s (2009)
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who had similarly achieved what he hoped to achieve, and who would provide
him with more personal interaction. Hence, in this way, he was able to draw a
sense of power and control over his outcomes from respected others (in this case,
faculty), just as the Asian American students in Iyengar and Lepper’s (1999) study
did, thereby increasing his intrinsic motivation. £

-

Closing Discussion

I began this chapter making the point that the concerns relating to the contin-
ued underrepresentation of students from certain racial or ethnic backgrounds in
STEM disciplines was hardly new, especially given the rather consistent findings
about the supposed “keys” to retention and persistence of students of color in
these disciplines. Throughout this chapter, I have covered the main issues and sug-
gestions, from both persistence and retention perspectives, as well as from institu-
tional and programmatic perspectives. I will not further rehash them here. Instead,
I want to conclude this discussion by addressing a couple of key takeaways that
are critical in this process.

Cokley (2003) noted that the task that sits before us is about understanding the
psychology of African American students, how these students view themselves,
their motivation, and how this all connects to achievement and, relative to the
current discussion, their degree completion. Many years after Cokley published
his study, I believe we can say the same of the need for truly understanding the
psychology and motivation of students of color as they make their way through 4
their STEM programs.

Beyond what we already know about retention and persistence of under-
represented students in STEM, the first takeaway I gather from a review of the
literature is that students’ conceptualizations of the self matter. I chose self-
determination theory to illustrate the motivational responses of students of v
color in STEM because I believe that it centers on a very important piece of :

)

the persistence and retention puzzle, which is the self and how students situate
themselves in their understanding of themselves and in their environments. In
this retention/persistence interplay, you have the individual student “self” and
you have institutions attempting to serve that “self”” However, this might be an
incomplete approach. Institutions and programs have typically been assumed to
be serving the student by serving what they view as the individual student’s self.
Yet if the self extends beyond the student, then serving the student alone will be
insufficient. For underrepresented students in STEM, the literature tells us that
this self includes the family, the faculty, other students, and generally the stu-
dents’ identification with others of their same ethnic or racial background. Thus,
STEM programs hoping to increase retention of underrepresented students must
?ﬁ'cct in some way all aspects of the student self, and not just tend to students’
individual academic needs. In addition to offering academic resources and even
encouraging social interactions on campus, programs might seek, for example, to
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have been more successful at attracting and retaining both women and students of
color. Engineering and technology programs, which continue to be overwhelm-
ingly White and male, may have much to gain from examining the culture and
structure of biology programs, which have been among the most successful in
attracting and retaining students of color (National Science Board, 2014). In the
spirit of continuing to understand what drives Black, Hispanic, and Native Amer-
ican students, future research should also examine the role that identity plays
in integrating students into their STEM programs while also allowing them to
maintain those necessary familial and cultural connections. Additional work on
many of these same issues is also sorely needed for Hispanic and especially for
Native American students, who are all but absent from higher education in gen-
eral and extremely so in STEM. On the other hand, if institutions and programs
are to make the important adjustments to what their programs have traditionally
valued and how they have operated, future research should also examine faculty
agency in implementing these changes. In this way, we can, as I initially suggested,
look at an old problem with new evyes.
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