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Significant national efforts have been made during the last three decades to
increase the number of underrepresented minority (URM) students in science,
technology, engineering, and mathematics (STEM) disciplines, yet only mod-
est increases have been realized. The sociopolitical and historical dimensions of
minority students’ underrepresentation in higher education and STEM in par-
ticular are complex. Minorities were largely and systemically excluded from edu-
cational opportunities during much of the 20th century, creating a stubborn gap
in educational attainment between minority and White students in STEM higher
education that continues to this day (National Academy of Sciences, National
Academy of Engineering, and Institute of Medicine, 2011). While this gap has
narrowed somewhat in recent decades, the challenges faced by URM students
pursuing undergraduate STEM degrees have been described as unique and per-
sistent (Chang, Sharkness, Hurtado, & Newman, 2014).

Many national calls to action to increase the diversity in the national STEM
workforce have been asserted in recent years. National economic competitive-
ness and security are often cited as driving forces for diversifying URM students
Studying STEM disciplines and subsequently helping meet projected workforce
demands. The effect of the historical marginalization of URMs in STEM i1s com-
Pounded by the anticipated high retirement rates in the current STEM workforce
*d declining STEM enrollments (Carnevale, Smith, & Milton, 2011; Drew,'ZOl };

tiong] Academy of Sciences et al., 2011; National Action Council for Minori-

5 in Engineering [NACME], 2012). .
A key report published in 2011 by the National Academy of Sciences empha-
di"emity as both a societal and economic resource. They call for.broad—
o Participation in STEM by examining the issue from an opportunity cost

Perspccti%’ asserting that the United States can no longer afford to waste the
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The abovementioned national . : ‘
domestic U.S. talent pool, in which African American and Hispanic/Latino groups

are the fastest growing populations. The U.S. Census Bureau predicts that by 203,
these two groups will comprise 34% of the population. As of yet, African Ameri-
cans and Latinos represent a small fraction of students pursuing undergraduate
STEM degrees, for example, making up only 5% and 3.8% of undergraduate engi-
neering students, respectively (not including Puerto Rico). However, their 2013
representation in the overall population is estimated to be 14.3% and 17.4% of the
United States, respectively (Colby & Ortman, 2015; NACME, 2012;Yoder, 2012).
T}}e rising population predictions suggest that large increases in the numbers of
Atric?n American and Hispanic students studying STEM subjects will be needed
even if we are only to maintain current proportions in undergraduate education.
Conz:xisu z?:;,tz n;zl;:srtait;i t}ilzzretical approaches and research studies have been
. : uences on URMSs’ persistence and achievement
in STEM. We focus this chapter specifically on social it] /
BCCY: Do, ik G ci cogmtlve. cateet theog
; y s Lent et al., 2015). SCCT identifies social
and psychological factors that pl i : ) B
, Play a major role in whether students succeed and

ment, choi :
students incsellelir;\(fl P‘:I;S;Zt;r:e. A subset of this research has focused on URM
contextual inﬂuenc’es on moa; 1e<.i t the exploration of additional cultural and
Lent et al., 2001 9kt ot Va;non that are salient in these students’ lives (¢-§-
we will briefly digoyg b Ol research will be the focus of this chapter. First

ow this theory js informed by social cognitive theory

(Bandura 1986) a
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Second, we will highlighp an the Mmajor motivational constructs within SCCE

that have been studied a5
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\\ilmum‘lll‘l] factors, person factors (e.g., cognitive states)
¢l

o cach other in a reciprocal manner (B
994) explicitly apply Bandura’s (1986

, and bchavior«jointly
andura, 1986). Lent and his col-
. ¥ i) explicit | ) social cognitive theory in thei
chensive SCCT model to explain career development processes With:]r
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performance have typic
E ymined 8 “‘P‘“"“_U segments, although more recent work ];)(:\scxczz;cg:]c};
b sdvantages or C(,,nbim.ng components into an integrative model (Lent et al
015).The main variables in SCCT related to student motivation are s :

influenc

u\Hlpr 5 : . e <
CCT, models of interest, choice, satistaction, and

re se]f~cfﬁcacy,
aut ; ables act as mediators linking per-
conal and environmental factors to subsequent career decisions

come expectations, and interest. These vari

and outcomes.

self-Efficacy

Self-efticacy 1s defined as “a judgment of one’s capability to accomplish a cer-
win level of performance” (Bandura, 1986, p. 391). SCCT researchers examining
self-efficacy beliefs among URM students have measured self-efficacy pertain-
ing to several academic domains and outcomes, such as mathematics, science
(Anderson & Ward, 2014), college completion (Flores, Navarro, & DeWitz, 2008),
and career decision making (Gushue & Whitson, 2006). Studies have indicated
that URM students with higher self-efficacy for math and/or science are more
likely to have goals to persist and have higher academic performance within these
domains (Austin, 2010; Byars-Winston, Estrada, Howard, Davis, & Zalapa, 2010;
Else-Quest, Mineo, & Higgins, 2013; Gainor & Lent, 1998). Thus, it is impor-
tant to understand the antecedents of students’ self-efficacy beliefs to understand
URM students’ likelihood of persisting in STEM.

Consistent with Bandura’s (1986) social cognitive theory, SCCT highlights four
major sources of self-efficacy that stem from a person’s learning experiences: prior
mastery experiences, verbal persuasion, vicarious learning (models), and affective
and physiological reactions. Previous researchers have noted how these sources
of sclf-ef’ricacy may manifest themselves differently in the lives of URMs com-
pared to their White counterparts given, for example, the differential performance
feedback and educational inequities experienced by students of color (Hackett &
Byars, 1996; Johnson-Ahorlu, 2012; Lent et al., 1994). These contextual inﬁue‘nces
on URM students’ self-efficacy will be elaborated further in subsequent sections.

Outcome Expectations
ns, wthh are

Related ¢ 5 person’s self-efficacy beliefs are outcome expectatio ,
t are obtained

Jdgments of the likely outcomes (e.g., rewards or punishments) tha
" engaging in specific behaviors (Bandura, 1986). For ex@ple, students I;“‘Y
*Micipate certain ontcomes for performing well, such as praise fron’x tc?:ﬁ ers
Parents, These anticipated consequences are separate fmm students bd;}' mn
" Capability to do s0 (Bandura, 1986); outcome expectations and self-efficacy
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Researchers have noted that the outcome expectatons or engaging in ceryjy,

related activities among URM students may be marked]y
based on the systcmic structural inequalities (md
institutions. Because URM studens

(Bandura, 1986).

academic or career-
different from their White peers,
discrimination that still exist in American

may perceive their efforts as not having
other racial and/or ethnic groups, their likelihood to persist in certain academic

related activities may diminish. Thus, despite valuing education, if the
eding in educational domains are not equally
ation, performance, and persistence

the same outcomes as students frop

and career-
anticipated consequences of succe
rewarded, these perceptions may affect motiv

(Hackett & Byars, 1996).

Interest (Values)

In ;?ddition to self-efficacy, Lent et al. (1994) indicate that personal values play
an inherent role in the extent to which outcome expectations are determi:
nants of behavior. Specifically, in order for outcome expectations to have an
erllﬂue.nce on c.areer behavior, one must value the anticipated consequence of
1abaecltexcrixgi Ijt e}zz:m;l(l;r czreerj‘related activiFy. SCCT focuses on a form of value-
- Career—relev,am ;::ivi:-ls patterns of 1'1kes, dislikes, and indifferences regard-
TR e ies ;nl:l occupations” (Lent et al., 1994, p. 88). Interests
Individuals develop Stror?gC:r lo}r’1 kj(l)ats}tl' Self‘—efﬁcacy‘and ?u'tcome gt
b s ks succee’d ani ing mte.résts in activities for which they
self-efficacy and outcome ex ‘expc':ct positive outcomes. The assertion tha

pectations influence interests and, in turn, academic
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EM careers (Seymour &’. Hewitt, 1997). Recent findi
ST ention, as one particular study indicated that
dents, White students valued science more th
Anderson & Ward, 2014).

ngs provide support for
among high-ability ninth.-
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personal, Cultural, and Contextual Influences
within SCCT

n addition to the main psychological components of SCCT, researchers recog-
nize the importance of personal and contextual influences on learning experi-
ences and, in turn, motivational processes within the models (Lent et al., 1994).
These components include person inputs, which include race/ethnicity, as well
2s background contextual affordances and more proximal contextual influences,
such as supports and barriers (Lent, Brown, & Hackett, 2000; Lent, Sheu, Glo-
ster, & Wilkins, 2010). The next several sections will review some of these influ-
ences and provide examples of research examining the extent to which these
variables influence URM students’ STEM motivation.

Person Inputs

Lent et al. (1994) highlighted the importance of including “developmental mod-
els of race/ethnicity/culture” (p. 118) to understand how the special issues and
challenges that come with minority membership play a role in the career devel-
opment of URM students. Accordingly, the focus of SCCT research has included
attempts to understand how sociocultural factors can influence students’ per-
ceptions of themselves and, in turn, their academic and career attitudes. SCCT
studies have examined both racial and ethnic identity and the developmental
stages of these identities as influences on students’ motivation for pursuing STEM
(Gainor & Lent, 1998).

Racial and Ethnic Identity

Rfada] identity is defined as “the significance and qualitative meaning that indi_-
Viduals attribute 1o their membership within the . . . racial group within their
*lf-conceprs (Sellers, Smith, Shelton, Rowley, & Chavous, 1998, p. 23), whereas
ethnjc identity centers more on the extent to which one identifies with “the cul-
:"e of one’s ancestors’ national or tribal groups” (Helms, 1994, p. 233), Rescarchc—l
‘m.ha"e used these terms interchangeably (Yip, Douglass, & Selle'rs, 2014)van

eiou theoretica] conceptualizations of these two forms of identity have been

B mined in relaion to STEM motivation among URM students. Therefore, it

ive under-
"Ult to synthesize previous research to develop a comprehensive un

"8 of the extent to which racial and ethnic identity influence "“d‘_’:; ‘
o0 to pursue STEM fields, Nevertheless, we will summarize the vari
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the lqd’d" : 4 J the scores on each dimension as separate continuous variables to determine if
se . PIBESTS e ; g
¥ Bla Wt\t o iS highly or1e ntated in each respective dimension (Flores & O’Brien, 2002;

_ flores €t al., 2008; Garriott & Flores, 2013; Navarro et al., 2007). Nevertheless
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of M , findings from Navarro et al. (2007) are somewhat consistent with other studies sug-
§ 1 b €

exxcau esting that higher levels of assimilation a're associated with adaptive motivational
s bem, ;-roC esses (Gerrlott & Flores, 2;)13) and higher educational attainment aspirations
tan Ameen = exp€Cfa“°T15 (.Flores et al., 2008). Some researc'hers have concluded that higher
d tg ST;TL fevels of assimllatlo_n may emerge a§ moré adaptive 'because Mexican American
ARSWM ' sudents 10 the United States are typxcal.ly 1mmerse§ in educational environments
d M Ay | where Anglo cultural \falues e predominant (Garriott & Flor§s, 2013).
interacx%ca Although Anglo ‘onentatlon tends to emerge a-s more adaptive, the fact that the

o tl(?rls effects of acculturation on career-related motivational outcomes are small cannot

i SUanen pe overlooked. These smal'l effects may result from the way that acculturation sta-

tract s has been measured. Using Anglo and Mexican orientation as separate continu-
€ Mexigy ous variables may obfuscate the effect of biculturalism (high orientation to both
'Ol studepyy dominant and heritage cultures) on motivation. Distinguishing biculturalism from
Mechanie] other levels of acculturation in relation to STEM motivation seems particularly
;hly assimy- important for several reasons. First, results from a recent meta-analysis indicate that
ed to they a consistent and strong association exists between biculturalism and psychologi-
focused on cal and sociocultural adjustment (Nguyen & Benet-Martinez, 2013). In addition,
(ly examin- studies show that bicultural individuals are more proficient at adjusting to various
Anglicized people and environments both in the dominant culture and in their native culture,
s compand - aswellas other cultures (e.g., Leung, Maddux, Galinsky, & Chiu, 2008). This sug-
ars inforred gests that bicultural students of color who have adjusted to straddling two cultures
ocial chat | may be better equipped to navigate educational and career systems in which they
ts and the are the minority group, such as in STEM academic and career environments.
to why ¥
-an AT Background Contextual Affordances and Proximal
cerpd® Contextual Influences

- According to SCCT, both objective and perceived environmental factors influence

.i FhOiCe behaviors, with important consideration given to people’s active sense mak-

,gr‘* é - ™gand response to positive and negative contextual influences (Lent et al., 2000).
ghrh § These environmental factors include both distal background contextual affor-
P ‘d:e!;]ces (e.g,', support or discouragement for participation in certain activities) as

3 proximal contextual influences (e.g., career network contacts, external bar-

e 1€15). Supports and barriers exist at both temporal periods and are examined next.
B
i Supports

‘Th : &k
w ¢ Proximal contextual influences include the roles of socializers and others
™May provide support, for example, through encouragement ot endorsement
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sy of people have sociali'fing influences g, {0
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students. These individuals 1n¢ ;1 role of parents has been examined as critjc,| ot
first socializing ageﬂtSj Fhus. : leotivatioh. For example, in Navarro et al’s (20 7) P
influences on students STEM man middle school students’ mathematics and g ad

xican Americ s e g :
dified social cognitive career theory perspective
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i (e.g., My parent(s) show that they are proud of
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pc‘l‘CCPinl}f 3 plarmmiliz?cif ;r;tuth/ science self-efficacy, which in turn was relateq B
school and future careers. : 3 . en
In a study examining an ethnicaﬂy-d‘lverse. sample of fexnalé ffrlgllleerlng an¢
majors, social supports were assessed utilizing mixed methods, spc_c‘lflcally, quan- Pw
fitative survey and qualitative interview methods (Tr.enor, Yu, Wa?ght, Zerda, & ng
Sha, 2008). Analysis of survey data indicated that social suppgrts, including per- bar
ceptions that family members supported their choice of major, were positively der
correlated with intentions to persist in engineering. Further, in the interviews, cot
women reported family support and encouragement as influential in their pur- Th
suit of their career goals, although for the Hispanic students, the familial support
was directed toward college completion in general and not a specific field. The stu
benefits of social supports have also been demonstrated by Lent and colleagues 201
(2001, 2003, 2005) in mathematics, science, and engineering with other college inve
student samples. seve
In addition to parents’ support, school personnel, including teachers, faculty, eral
a.nd academic advisors also provide important influences on students’ motiva- out
tion for STEM. Through their instruction and interactions with students, STEM | Inr
teachers and faculty play direct roles in shaping students’ motivation in those | ]
: ifgz;iiirc:::rjpslz,r:;’};?; Sstgldents f}Nlave success in the classroom, thesg mastt?r; Icar
B s e o urce ? self—efﬁc-acy. Througb th.e manner in wth : eXp
§ and convey their own motivation for the subject £ Ges,

::;":trti(:s;::gt;r\:z;c:;orx, teachefs and faculty can influence students’ interes®
BNt iz oo alzse dOIr.lams as well. Furthermore, teachers, facult?', and
actions. In an examinat; W provide ?upporr for STEM during out-of-class e’
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. m : A : &3
advisor aboyt academic Aers outside of class and meeting with o
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¢ health science education in college, controlling for other cognitive,

ersonal, .nd environmental factors (Zebrak, Le, Boekeloo, & Wang, 2013). In this
qudy, extent of perceived adult support was assessed with self-report survey items
aich 2,1 know adults who encourage me often in sciences” and “I have good

adult science role models.”

Barriers

Contextual influences include not only supports but also barriers. Barriers include
environmental influences that can have a negative impact on students’ motivation
and achievement. For example, parents and teachers may discourage students from
pursuing STEM. Trenor et al. (2008) found that for female undergraduates major-
ing in engineering, experiences with faculty were negatively related to perceived
barriers to achieving college and career plans. In other words, the more that stu-
dents indicated discussing with faculty things such as their academic program or
course selection, the less pressure they felt to change their major to another field.
These results were correlational, however, so causality cannot be determined.

In addition, racism creates barriers, both actual and psychological, that reduce
students’ opportunities to prepare for STEM careers (Alliman-Brissett & Turner,
2010). Using an extended SCCT framework, Alliman-Brissett and Turner (2010)
investigated African American middle school students’ perceptions of racism and
several SCCT—related variables within the math domain. They found that sev-
eral types of perceived racism were negatively related to math self-efficacy. math
outcome expectations, math-related career interests, and academic achievement
in math.

Johnson-Ahorlu (2012) conducted focus group interviews with African Amer-
ican undergraduates in order to explore how campus racial climate, particularly
experiences of racism and stereotypes, influenced students’ academic opportuni-
ties. Although from a critical race theory perspective and not SCCT, the findings
are relevant to the previous study in that students recounted instances of faculty
members demonstrating low expectations and lack of support for them because
of their minority status. For example, one student indicated that faculty did not
expect them to achieve and did not encourage them to g0 t© graduate or profes-
sional programs because they did not feel they had the intellectual capabilities to
sucFeed in those programs. Students reported being discouraged by facult?/ from
maJQring in certain undergraduate degree programs, which limited their aca-
delﬂlc opportunities and prevented them from pursuing their dreams and finding
4 Suitable major (Johnson-Ahorlu, 2012).
O summarize, background contextual affordances : ;

S uences include both supports and barriers that are perceived at various times
inlctl‘:j gcg‘e SQCT model. Both objective and }?crceivcd fu}’l}"’:}: ﬁ:ﬂ:j:;‘;:ﬁg
PRy » which serve to encourage or constrain, respectively,

cr-related processes among students.

and proximal contextual
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- alue of academic achiev
verall findings suggest that the extent to which Fhe value : hievemep
s S " acial/ethnic group identity may be an important predictor
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: M students beyond the centrality of race in ong}

£ STEM motivation among UR | i
iodentity. Also, positive feelings toward members of other racial/ethnic groups and
being able to work with individuals outside one’s racial and/or ethnic group ha

academic benefits when it comes to STEM persistence (Gainor & Lent, 1998).

Research related to contextual supports and barriers has been more consistent,
For example, studies indicate that parental and teacher/ faculty support positively
influence motivation to persist in STEM among URM students (Lent et al., 2001,
2003, 2005; Trenor et al., 2008; Zebrak et al., 2013). Conversely, barriers such
discouragement and racism limit and constrain the motivation of URM students
(Alliman-Brissett & Turner, 2010; Johnson-Ahorlu, 2012).

There are a number of recommendations for future research that can be made.
First, more research needs to be conducted utilizing the established SCCT frame-
work, but with a specific focus on URM in STEM. Although it was not possible
to include every study that did fit these criteria in this review, it is notable that
t}‘xe.re were not.many more studies available. Given the strength of this social cog-
nitive perspective in understanding majority populations, it would be beneficid
to see more work conducted examining URM students.
int?rjii;fj; a:;z:sr::g§35ti0§ is that researchers and educators should develop
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