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The present study used social cognitive career theory (SCCT; Lent, Brown, & Hackett, 1994) to predict the
math/science goal intentions of a sample of low-income prospective first-generation college students (N ⫽
305). Structural equation modeling was used to test a model depicting relationships between contextual (i.e.,
social class, learning experiences, proximal supports and barriers) and person-cognitive (i.e., self-efficacy,
outcome expectations, interests, goals) variables as hypothesized in SCCT and based on previous literature on
low-income first-generation college students. Results indicated that the hypothesized model provided the best
representation of the data. All paths in the model were statistically significant, with the exceptions of paths
from self-efficacy to goals, outcome expectations to interests, and perceived barriers to self-efficacy. Bootstrapping procedures revealed that the relationships between social class, self-efficacy, and outcome expectations were mediated through learning experiences. Furthermore, the relationship between social supports and
goals was mediated by self-efficacy and interests and the relationships between self-efficacy, outcome
expectations, and goals were mediated by interests. Contrary to hypotheses, the relationship between barriers
and goals was not mediated by self-efficacy and interests. The hypothesis that proximal contextual supports
and barriers would moderate the relationship between interests and goals was not supported. The final model
explained 66% and 55% of the variance in math/science interests and goals, respectively. Implications for
future research and practice are discussed.
Keywords: social cognitive career theory, social class, first-generation college students, math/science
career goals, self-efficacy

model testing has been recommended to improve the development
and implementation of STEM educational and career interventions
for underrepresented students generally and prospective firstgeneration college students specifically (Gibbons & Shoffner,
2004; United States Department of Education, 2007a).
Social cognitive career theory (SCCT; Lent, Brown, & Hackett,
1994, 2000) has shown to be a useful framework from which to
predict the math/science interests and goals of diverse groups of
students (Fouad & Smith, 1996; Lent, Brown, Nota, & Soresi,
2003; Lent et al., 2005; Nauta & Epperson, 2003; Navarro, Flores,
& Worthington, 2007). SCCT follows key propositions explicated
in Bandura’s (1986) social cognitive theory. Specifically, personal
attributes, environmental factors, and overt behaviors are hypothesized to affect one another in a bidirectional manner and to take
place within a specific domain (e.g., math and science). Learning
experiences are environmental factors that shape self-efficacy and
outcome expectations and include performance accomplishments,
vicarious learning, verbal persuasion, and physiological arousal
(Lent et al., 1994). SCCT asserts that learning experiences are
indirectly related to career choice goals through other personalcognitive variables such as self-efficacy and outcome expectations.
That is, enhanced learning experiences (e.g., successful performance in high school math/science classes) are thought to predict
higher levels of self-efficacy and outcome expectations (see Paths
2 and 3 in Figure 1). Self-efficacy is hypothesized to predict
outcome expectations (Path 4) and, together with outcome expectations, to predict increased interest (Paths 5 and 6) and goal
setting (Paths 7 and 8) in a specific career domain. Interest in a
particular career is also hypothesized to predict enhanced goal

Although career opportunities associated with science, technology, engineering, and math (STEM) fields are projected to experience sustained growth in the coming years (United States Bureau
of Labor Statistics, 2007), there is growing concern regarding the
availability of an adequately trained STEM workforce (National
Science Board, 2010). A number of national studies suggest deficiencies in STEM preparation and achievement in the United
States, particularly for underrepresented groups such as women,
students of color, and first-generation college students (Choy,
2002; National Science Board, 2006, 2010; United States Department of Education, 2007b). Research devoted to theory-based
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Figure 1. Final structural model (Model A). Numbers in parentheses represent hypothesized paths based on
social cognitive career theory (Lent et al., 1994) and prior research (Lent et al., 2008). ⴱ p ⬍ .05.

setting (Path 9) for that career. Finally, the relations between
self-efficacy, outcome expectations, and goals are hypothesized to
be mediated by interests (Lent et al., 1994). Prior research investigating the math/science interests and goals of students at various
developmental stages has supported these hypotheses (ByarsWinston & Fouad, 2008; Lent, Brown, Schmidt, et al., 2003;
Navarro et al., 2007).
Contextual supports and barriers also play critical roles in
SCCT. Specifically, proximal supports and barriers are hypothesized to covary (Path 10) and predict self-efficacy (Paths 11 and
12) and choice goals (Paths 13 and 14; Lent et al., 2000). While
Lent et al. (1994) originally proposed a direct relationship between
supports, barriers, and goals, later research has suggested an indirect relationship through self-efficacy (e.g., Lent, Brown, Schmidt,
et al., 2003). Furthermore, contextual supports and barriers are
hypothesized to moderate the relations between interests and
choice goals (Lent et al., 2000). In the present study, perceptions
of social supports and barriers were assessed to capture participants’ subjective accounts of the degree to which they anticipated
experiencing future supports and barriers should they pursue a
degree in math or science. Prior research has found partial support
for these hypotheses in STEM-related disciplines. Specifically,
mixed support has been found for the indirect relationship between
supports and barriers to goals through self-efficacy (Lent, Lopez,
Lopez, & Sheu, 2008; Lent, Paixão, da Silva, & Leitão, 2010) and
the moderating role of supports and barriers between interests and
goals (Lent et al., 2001). Although existing SCCT studies have
examined the effects of perceived supports and barriers in college

students, few studies have investigated how high school students’
perceptions of supports and barriers influence their pursuit of math
and science careers. This is surprising given that many interventions to promote STEM career exploration are designed for high
school students (United States Department of Education, 2007b).
Furthermore, no studies have investigated the moderating roles of
proximal supports and barriers among prospective first-generation
college students despite the assertion that social support is critical
to their academic persistence and success (Gibbons & Borders,
2010; Holley & Gardner, 2012).
The SCCT model also proposes that background contextual
affordances predict one’s learning experiences (Path 1). With
regard to first-generation college students, social class is one
background contextual affordance that may predict the extent and
quality of meaningful academic learning experiences (e.g., taking
advanced placement math and science courses in high school) and
decreased access to role models who have attended college
(Bloom, 2007; Engle & Tinto, 2008). Specific class-related issues
that may impact low-income prospective first-generation college
students include lower assistance with school-related tasks from
parents due to lower education levels (Gibbons & Shoffner, 2004),
limited access to household educational resources (Blair, Legazpi
Blair, & Madamba, 1999), and restricted pursuit of educational or
career opportunities due to lower perceived social status (Thompson & Subich, 2006). Thompson and Dahling (2012) found that
perceived social status predicted learning experiences, which in
turn predicted self-efficacy and outcome expectations for Investigative Holland-themed careers in a sample of college students. To
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date, no studies have examined the relationship between social
class and math/science career goals among prospective firstgeneration college students despite its suggested importance in
their career development (Engle & Tinto, 2008).
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SCCT and Low-Income Prospective First-Generation
College Students
Researchers have recommended SCCT as a viable framework
with prospective first-generation college students given its focus
on individual and contextual factors (Gibbons & Shoffner, 2004).
This individual-contextual focus seems appropriate given the
unique challenges these students face. For example, low-income
first-generation college students have been shown to have fewer
and lower quality learning experiences in math/science than their
peers, experience less support for attending college, and report low
confidence in academic performance (Bloom, 2007; Bui, 2002).
Gibbons and Borders (2010) used SCCT to examine college
attendance expectations of a sample of middle school students who
would be the first in their family to attend college. Results indicated first-generation students reported lower college-going selfefficacy, higher negative outcome expectations for college, and
higher levels of perceived barriers for attending college than their
non-first-generation peers. Findings also indicated that the SCCT
model did not provide a good fit to the data for first-generation
students. Instead, the authors found support for a model in which
a path was added from contextual supports to outcome expectations. Given these findings, it is important for further research to
examine the appropriateness of the SCCT model for prospective
first-generation college students. This study expands on previous
research by examining (a) specific career (math/science goals) in
favor of general educational (college-going goals) goals, (b) the
influence of learning experiences, and (c) SCCT’s mediator and
moderator hypotheses.

Study Purpose and Hypotheses
The present study examined the relations between distal (i.e.,
learning experiences) and proximal contextual factors (i.e., perceived supports and barriers) and person-cognitive variables (i.e.,
self-efficacy, outcome expectations, interests, goals) among lowincome prospective first-generation college students. Relations
between variables were modeled in accord with SCCT predictions
and prior research (see Paths 1–14 in Figure 1). Math/science
career goals were studied specifically given the job sector growth
and social mobility opportunities offered by these careers. Specific
hypotheses are as follows:
Hypothesis 1: The structural model would provide a good fit
to the data and variables would relate as hypothesized by
SCCT.
Hypothesis 2: The person-cognitive variables would mediate
the relations between contextual variables and math/science
goals.
Hypothesis 3: Perceived supports and barriers would moderate
the relationship between interests and goals.

Method
Participants and Procedure
Participants were 341 high school students participating in federal
TRIO programs (e.g., Upward Bound) for students underrepresented
in higher education. To qualify for TRIO, a student must belong to a
family whose annual income is 150% of the poverty line or below or
be a prospective first-generation college student (i.e., neither parent
has received a bachelor’s degree). Only students meeting both eligibility criteria were included in the present study. A total of 10 TRIO
programs serving students in urban and rural areas of the Midwestern
United States served as sites for data collection.
The majority of participants were female (n ⫽ 219, 64.2%). In
terms of race/ethnicity, 37.8% (n ⫽ 129) identified as White (nonHispanic), 19.1% (n ⫽ 65) as African American, 15.8% (n ⫽ 54) as
Mexican American, 15.5% (n ⫽ 53) as Asian American, 5.9% (n ⫽
20) as biracial/multiracial, and the remaining participants (1.5%, n ⫽
5) identified as “other.” Fifteen participants (4.4%) did not provide
this information. Among Asian Americans, the majority identified as
“Hmong” (n ⫽ 30, 8.7% of the total sample). In terms of class rank,
29.9% (n ⫽ 102) were freshmen, 29.3% (n ⫽ 100) were sophomores,
23.5% (n ⫽ 80) were juniors, and 16.4% (n ⫽ 56) were seniors. All
participants qualified for free or reduced lunch. Close to one third of
participants (36%, n ⫽ 123) reported their female head of household’s
education as “high school graduate,” followed by “less than seventh
grade” (13.5%, n ⫽ 46). Male head of household’s education levels
were reported as “high school graduate” (34.8%, n ⫽ 119), followed
by “less than seventh grade” (14.7%, n ⫽ 50). A majority of students
(56%, n ⫽ 191) endorsed “graduate degree” as their highest educational goal, followed by “standard college graduate” (36.7%, n ⫽ 125)
and “some college” (7.3%, n ⫽ 25).
Institutional Review Board approval was granted, and permission
to recruit participants was obtained from individual TRIO program
directors. Participants were recruited through announcements at
scheduled program activities provided by TRIO program directors.
Announcements included information regarding the aim and scope
(e.g., “to understand factors that influence or lead to educational and
career choices”) of the study as well as potential risks, benefits, and
information concerning privacy and confidentiality. Assent forms
were also administered and collected at this time. Passive consent
from parents was obtained for the study. Informational letters were
provided to parents that detailed the purpose and nature of the study
and parents were instructed to contact the primary investigator if they
did not approve of their child’s participation.
Students who met eligibility criteria for the study and signed
assent forms were administered surveys by TRIO program directors. Surveys were later mailed back to the principal investigator.
Surveys took approximately 30 min to complete and students were
able to enter a raffle for five $25 gift cards as incentive for
participation. A total of 683 surveys were distributed to 10 TRIO
programs in six states (Missouri, Kansas, Ohio, Wisconsin, Iowa,
and Minnesota) and 369 surveys were returned. Of those surveys
returned, 341 were usable, resulting in a 49.99% return rate. This
return rate exceeded suggested acceptable standards for accurate
and reliable cross-sectional survey data (Kramer, Schmalenberg,
Brewer, Verran, & Keller Unger, 2009).

PROSPECTIVE FIRST-GENERATION STUDENTS

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

Measures
Demographic questionnaire. A brief questionnaire assessed
age, gender, race/ethnicity, class rank, parental education and
occupations, previous coursework, and educational goals.
Learning experiences. Prior learning experiences were assessed with the Learning Experiences Questionnaire (LEQ; Schaub &
Tokar, 2005). The LEQ is a 120-item self-report measure designed to
assess learning experiences for each of Holland’s (1997) RIASEC
occupational themes. For the purposes of the present study, only the
20-item LEQ-Investigative scale was used. Items on the LEQ were
developed to reflect Bandura’s (1986) four proposed sources of selfefficacy (i.e., performance accomplishments, vicarious learning, verbal persuasion, and physiological arousal) and are rated on a Likerttype scale ranging from 1 (strongly disagree) to 6 (strongly agree).
Sample items include, “I performed well in biology classes in school”
(performance accomplishments), “I have become nervous while solving math problems” (physiological arousal), “in school, I saw teachers
whom I admired work on science projects” (vicarious learning), and
“people whom I respect have encouraged me to work hard in math
courses” (verbal persuasion). Subscale scores are obtained by averaging items.
Internal consistency estimates ranging from .71 to .77 have been
reported for scores on the LEQ-Investigative scale (Williams &
Subich, 2006). Validity for the scale has been established through
observed relations to self-efficacy and outcome expectations for all
Holland (1997) occupational themes (Schaub & Tokar, 2005) as well
as confirmatory factor analyses of the LEQ’s multidimensional structure (Tokar, Buchanan, Subich, Hall, & Williams, 2012). Coefficient
alpha for subscale scores in the present study ranged from .74 (physiological arousal subscale) to .81 (vicarious learning subscale).
Math/science intentions and goals. The Math/Science Intentions and Goals Scale (MSIGS; Fouad & Smith, 1996) includes six
items that assess students’ intentions to pursue and persist in math and
science-related activities. Items are rated on a Likert-type scale ranging from 1 (very strongly disagree) to 5 (very strongly agree) with
high scores reflective of high levels of math/science intentions and
goals. A sample item is “I intend to enter a career that will use
science.” Scores are computed by summing and averaging items. An
alpha coefficient of .81 has been reported for scale scores on the
MSIGS in prior studies (Fouad & Smith, 1996; Navarro et al., 2007).
Furthermore, validity has been established through observed correlations with math/science interests (r ⫽ .45), self-efficacy (r ⫽ .44), and
outcome expectations (r ⫽ .54; Fouad & Smith, 1996). Coefficient
alpha for scale scores on the MSIGS in the present study was .90.
Math/science interests. The Math/Science Interest Scale
(MSIS; Smith & Fouad, 1999) measured participants’ interests in
math/science activities. The MSIS includes 20 items rated on a
Likert-type scale ranging from 1 (very strongly dislike) to 6 (very
strongly like). A sample item is “solving math problems.” Item
responses are averaged with high scores indicative of strong math and
science-related interests. Scale scores have demonstrated adequate
internal consistency estimates, with Cronbach’s alphas ranging from
.90 to .91 in college and middle school samples, respectively (Navarro
et al., 2007; Smith & Fouad, 1999). Validity for the MSIS has been
established through observed relationships with math/science selfefficacy, outcome expectations, and goal intentions (Navarro et al.,
2007; Smith & Fouad, 1999). Coefficient alpha for MSIS scores in the
present study was .94.
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Math/science self-efficacy. The Expanded Skills Confidence
Inventory for High School Students (ESCI-HS; Betz & Wolfe,
2005) was used to measure math/science self-efficacy. The
ESCI-HS is a 112-item revised version of the original ESCI (Betz
et al., 2003) adapted for high school students and designed to
measure 14 domains based on Holland themes (Holland, 1997).
For the purpose of the present study, only two subscales were used:
the eight-item Math subscale and the eight-item Science subscale.
These subscales assess self-reported confidence in one’s ability to
perform an activity, task, or school subject associated with math or
science. Items are rated on a 5-point Likert-type scale ranging from
1 (no confidence) to 5 (complete confidence) with high scores
indicative of strong self-efficacy. Sample items include “calculate
a shooting percentage in basketball” for the Math subscale and
“study the way the human mind works” for the Science subscale.
Scores are computed by averaging items.
The Math and Science subscale scores of the ESCI-HS have
exhibited adequate internal consistency estimates ranging from .80
to .88 for the Math subscale and .79 to .90 for the Science subscale.
Validity for ESCI-HS scores has been demonstrated through observations of item-total correlations as well as correlations with
Holland theme scores of the Skills Confidence Inventory (Betz &
Wolfe, 2005). Coefficient alpha for scale scores was .91 for the
Math subscale and .93 for the Science subscale in the present
study.
Outcome expectations. The 10-item math/science outcome
expectations scale (Lent, Lopez, & Bieschke, 1991) assesses perceptions of the positive outcomes that could result from obtaining
a degree in a math or science-related career. Items are rated on a
Likert-type scale ranging from 0 (strongly disagree) to 9 (strongly
agree). A sample item is “earn an attractive salary.” Items are
averaged with high scores indicative of high outcome expectations
for math/science careers.
Prior studies using the scale in college student samples have
yielded adequate internal consistency estimates with Cronbach’s
alphas ranging from .90 to .91 (Lent et al., 1991; Lent, Brown,
Schmidt, et al., 2003). Validity for the scale has been established
through observed correlations with math and science-related selfefficacy (r ⫽ .54), interests (r ⫽ .61), and intentions (r ⫽ .46;
Lent, Lopez, & Bieschke, 1993). Coefficient alpha for scale scores
on this measure in the present study was .93.
Perceived supports and barriers. Participants’ perceptions
of proximal supports and barriers were assessed using measures
developed by Lent et al. (2001) and later modified by Lent, Brown,
Nota, and Soresi (2003). The instrument has eight Likert-type
items rated on a scale ranging from 1 (not at all likely) to 5
(extremely likely) and assesses perceived social supports (four
items) and barriers (four items) for students’ decisions to pursue
math/science careers. Lent, Brown, Nota, and Soresi (2003) reported that social supports and barriers were more consistently
related to measures of self-efficacy, outcome expectations, and
goals compared to other forms of related, but distinct, supports and
barriers. Given these methodological considerations as well as
prior research demonstrating social supports and barriers are key
determinants in first-generation college students’ academic persistence and success (e.g., Gibbons & Borders, 2010; Holley &
Gardner, 2012), only the social supports and social barriers items
from the supports and barriers scales were used in the present
study. Sample items include “feel support for this decision from
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important people in my life” for the supports scale and “feel that
you don’t fit in socially with other students in this major” for the
barriers items. Items are averaged with high scores indicative of
high perceived social supports and barriers for the decision to
pursue a math/science career.
Cronbach’s alphas for the scale scores have ranged from .81 to
.88 with Italian and Portuguese high school students; scale scores
correlated in expected directions with self-efficacy, interests, and
goals for Investigative-themed careers (Lent, Brown, Nota, &
Soresi, 2003; Lent, Paixão, et al., 2010). Coefficient alpha for scale
scores in the present study was .90 for the supports scale and .76
for the barriers subscale.
Social class. Measurement of social class was informed by
prior theory and research suggesting social class is composed of
both subjective and objective indicators (Blair et al., 1999; Liu,
Soleck, Hopps, Dunston, & Pickett, 2004). Participants reported
their maternal and paternal parental figures’ highest level of educational attainment with values ranging from 1 (less than seventhgrade education) to 7 (graduate/professional degree). These
scores were summed and averaged to produce a single indicator.
Four items assessing access to household educational resources
(computer, encyclopedia, dictionary, atlas) were also included.
Endorsement of each household resource was scored a 1 or 0 with
high scores indicating access to household educational resources.
Participants were also administered the Macarthur Scale of Subjective Social Status (Adler, Epel, Castellazzo, & Ickovics, 2000)
as a measure of subjective social class. Participants were given an
image of a ladder with numbers ranging from 1 to 10 and were
instructed to rate where they believed their family fell on the
ladder in terms of social class. The Macarthur Scale has been used
with adolescents in past research and demonstrated significant
correlations with depression and physical health (Goodman et al.,
2001). This procedure for measuring social class is consistent with
past studies examining relations between social class and math/
science career goals of adolescents (Navarro et al., 2007).

Plan of Analysis
Structural equation modeling was conducted using AMOS 19
(Arbuckle, 2010) statistical package and the maximum likelihood
(ML) estimation method. Specific indices to be examined included
the ratio of chi-square to degrees of freedom statistic (2/df),
comparative fit index (CFI), and root-mean-square error of approximation (RMSEA). Ratio of chi-square to degrees of freedom
statistics ⱕ 3, CFI values ⱖ .95 and RMSEA ⱕ .05 represent very
close model-to-data fit while CFI values ⱖ .90 and RMSEA ⱕ .08
represent adequate model-to-data fit (Kline, 2005).
Latent variables were created for learning experiences, math/science self-efficacy, and social class. Items corresponding to past performance accomplishments, vicarious learning, verbal persuasion,
and physiological arousal subscales on the LEQ were divided into
four observed indicators to represent learning experiences. Items
corresponding to the math and science subscales of the ESCI-HS
served as two separate indicators for the math/science self-efficacy
latent variable. The Macarthur Subjective Social Status scale, parental
figures’ highest level of education, and household educational resources served as three observed indicators for social class.
Following the recommendations of Russell, Kahn, Spoth, and Altmaier (1998), item parceling was conducted to establish observed

indicators of latent variables for all unidimensional constructs. First,
maximum-likelihood exploratory factor analysis (EFA) was conducted for each scale to ensure its unidimensional factor structure. For
the outcome expectations, supports, barriers, interests, and intentions/
goals scales, examination of scree plots, eigenvalues, and factor
loadings all suggested unidimensional factor structures. Furthermore,
prior research including these scales has used each measure to represent a unidimensional construct (Lent, Brown, Nota, & Soresi, 2003;
Navarro et al., 2007; Smith & Fouad, 1999). Based on these prior
studies, exploratory analyses in the present study, and recommendations from the literature (Little, Cunningham, Shahar, & Widaman,
2002) it was determined that items on the previously mentioned scales
met sufficient criteria for item parceling.
Based on results of the EFAs, items with high, medium, and
lower factor loadings were paired to balance loadings on each
latent variable. Three parcels were created for the math/science
intentions and goals and outcome expectations scales; two parcels
were created for the social supports and barriers scales, and four
parcels were created for the math/science interests scale. Secondorder confirmatory factor analyses were conducted to ensure parcels adequately loaded onto their respective higher order factors
(Hagtvet & Nasser, 2004).
Hypothesized and alternative structural models were tested. The
hypothesized model (Model A) included indirect effects from
supports and barriers to interests and goals through self-efficacy,
as well as direct paths from supports and barriers to goals (i.e., a
partially mediated model) based on results of past research (Lent et
al., 2008). An alternative model (Model B) with direct paths from
supports and barriers to outcome expectations was tested based on
prior research using SCCT with prospective first-generation college students (Gibbons & Borders, 2010). In the second alternative
model (Model C), the interaction between supports and interests
and barriers and interests was modeled to test the hypothesis that
supports and barriers moderated the relationship between interests
and goals. Model C was tested as an alternative model given the
mixed support for SCCT moderator hypotheses in prior research
(e.g., Lent et al., 2001). Change in CFI values (⬎.01) were used to
compare relative fit of structural models, as the chi-square difference test has been found to be sensitive to sample size and model
complexity (Cheung & Rensvold, 2002).
Six mediation hypotheses were also tested, including the proposed
indirect effects of: social class on self-efficacy and outcome expectations through learning experiences, social supports and barriers on
goals through self-efficacy and interests, and self-efficacy and outcome expectations on goals through interests. Mediation tests were
conducted using the bootstrapping method. Specifically, 10,000 random samples were generated with 95% bias-corrected confidence
intervals examined for statistical significance. Confidence intervals
not including zero were indicative of a mediation effect (Mallinckrodt, Abraham, Wei, & Russell, 2006).
Furthermore, because SCCT asserts that proximal contextual influences may moderate the relations between interests and goals, tests
were conducted to examine the moderating effects of social supports
and barriers on the relationship between interests and goals. An
orthoganilizing procedure was used, as this approach has been shown
to outperform traditional grand mean centering methods used to test
interaction effects between latent variables in SEM (Little, Bovaird, &
Widaman, 2006). First, eight uncentered product terms were created
for each item parcel representing supports, barriers, and interests.
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Next, these product terms were regressed on untransformed, firstorder effect variables to produce residual statistics. Residuals were
then included as indicators for the interaction effect for both Supports
⫻ Interests and Barriers ⫻ Interests latent variables. Statistically
significant paths from the latent variable interaction terms to goals
were indicative of a moderation effect (Little et al., 2006).

Results
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Preliminary Analyses
Missing data analysis. Data were first examined to assess the
pattern of missingness. Specifically, the Missing Values Analysis
function in SPSS 19.0 was used to determine if data were missing
completely at random (MCAR). Little’s MCAR test was not significant (2 ⫽ 94.58, p ⬎ .05) suggesting the data were MCAR
(Schlomer, Bauman, & Card, 2010). Examination of missing data
patterns on individual variables revealed percentages of missing
data ranging from 1.2% on social supports to 3.2% on math/
science intentions and goals scale.
Next, a criterion of 20% missing data on study variables was
used to determine case deletion. This criterion has been suggested
for studies in which deletion of a large number of participants
could adversely affect statistical power (Schlomer et al., 2010). A
total of 30 cases were deleted due to excessive missing data on
items used for parcels. The full information maximum likelihood
method (FIML) procedure was used to address missing data values
in primary analyses. The FIML is a model-based method that
estimates parameters and implied values for missing data based on
available complete data and has evidenced superior performance to
other missing value imputations (Schlomer et al., 2010).
Data were next examined to ensure they met multivariate assumptions. Three cases exhibited z-scores above the critical value of 3.29
and were deleted as univariate outliers. Three additional cases had
Mahalanobis distance values above the critical chi-square value of
35.17 and were deleted as multivariate outliers, leaving a final sample
of N ⫽ 305. Follow-up tests indicated that data met assumptions of
normality, linearity, and homeoscedasticity.
Measurement model. Fit statistics for the measurement model
indicated adequate fit to the data (see Table 1), and all indicators
significantly loaded onto their respective factors (see Table 2). For
multidimensional constructs, factor loadings ranged from .27 for the
physiological arousal subscale of the LEQ to .91 for the science
self-efficacy subscale of the ESCI-HS. The parcels created for unidimensional constructs had loadings ranging from .63 for the first
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barriers parcel to .93 for the second barriers parcel. Loadings for
indicators of the social class latent variable were relatively lower than
other indicators in this study but were comparable to past research
using similar indicators for social class (e.g., Navarro et al., 2007).
Primary analyses. Correlations among latent variables are
included in Table 3. Because no demographic variables (i.e., age,
grade level, race/ethnicity, sex) were significantly correlated with
the main study variables, analyses were conducted on the sample
as a whole. Fit statistics for Model A indicated the model fit the
data reasonably well. The CFI value fell above the .90 cutoff
recommended for “adequate” model fit (Kline, 2005). Furthermore, the 2/df statistic fell below the recommended value of three
and the RMSEA statistic fell below the recommended value of .08,
suggesting the structural model provided an acceptable representation of the data. All parameters, with the exception of parameters
between outcome expectations and interests (␤ ⫽ .02), selfefficacy and goals (␤ ⫽ .21) and barriers and self-efficacy (␤ ⫽
.01) were statistically significant (p ⬍ .05). Model A explained
65% of the variance in interests and 54% of the variance in goals.
The first alternative model (Model B) included freely estimated
parameters from supports and barriers to outcome expectations
based on a prior SCCT study with prospective first-generation
college students (Gibbons & Borders, 2010). Fit indices for this
model suggested it also served as an adequate representation of the
data. The added path from supports (␤ ⫽ .15, p ⬍ .05) but not
barriers (␤ ⫽ –.11, p ⫽ .07), to outcome expectations was statistically significant. Model B explained 64% of the variance in
interests and 53% of the variance in goals.
The fit indices for the second alternative model (Model C),
which examined the moderating effects of supports and barriers on
the relationship between interests and goals, indicated poor model
fit; all fit indices fell outside the recommended acceptable range.
Furthermore, the parameters from the orthogonalized interaction
terms to goals were not significant, indicating neither supports nor
barriers moderated the relationship between interests and goals.
Differences in fit between structural models were then evaluated. For Models A and B, although the chi-square difference test
was statistically significant (2 ⫽ 11.34, p ⬍ .05), the ⌬CFI value
did not represent a substantial change in model fit. The lower CFI
value for Model C represented a substantial (⬎.01) change from
Models A and B, and this model was therefore rejected as an
adequate representation of the data. Because Model A was more
parsimonious and consistent with SCCT, Model A was selected as
the best representation of the data.

Table 1
Goodness-of-Fit Indicators for the Measurement and Structural Models
Model

2

df

2/df

CFI

RMSEA

Measurement
A
B
C

493.22
606.74
595.40
3,070.75

202
216
214
685

2.44
2.80
2.78
4.48

.93
.91
.91
.75

.06
.07
.07
.10

90% CI for
RMSEA
(0.06,
(0.07,
(0.06,
(0.10,

0.07)
0.08)
0.08)
0.11)

⌬CFI
—
—
.00
.16

Note. CFI ⫽ comparative fit index; RMSEA ⫽ root-mean-squared error approximation; CI ⫽ confidence interval; Model A ⫽ the proposed hypothesized
model; Model B ⫽ Model A with direct paths from proximal supports and barriers to outcome expectations added; Model C ⫽ included orthogonalized
interaction terms for Supports ⫻ Interests and Barriers ⫻ Interests with added paths from interaction terms to goals. Bold indicates the best representation
of the data. Dashes indicate no comparisons on the change in CFI were made for these models.
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Table 2
Means, Standard Deviations, and Factor Loadings of
Observed Variables
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Variable
Social Class
Parent Education
Subjective Social Class
Household Resources
Learning Experiences
Performance Accomplishments
Vicarious Learning
Verbal Persuasion
Physiological/Emotional Arousal
Math/Science Self-Efficacy
Math Self-Efficacy
Science Self-Efficacy
Outcome Expectations
Parcel 1
Parcel 2
Parcel 3
Interests
Parcel 1
Parcel 2
Parcel 3
Parcel 4
Goals
Parcel 1
Parcel 2
Parcel 3
Supports
Parcel 1
Parcel 2
Barriers
Parcel 1
Parcel 2

M

SD

Score
range

Factor
loading

3.81
5.29
2.48

1.64
1.42
1.37

1–7
1–10
1–4

.62
.38
.31

4.05
3.59
3.77
3.07

0.99
1.13
1.13
1.00

1–6
1–6
1–6
1–6

.69
.85
.87
.27

3.45
3.29

0.90
0.92

1–5
1–5

.67
.91

6.81
6.93
7.31

1.76
1.84
1.49

0–9
0–9
0–9

.90
.87
.85

3.85
3.39
3.84
3.55

1.23
1.21
1.16
1.22

1–6
1–6
1–6
1–6

.89
.86
.91
.77

4.34
3.94
4.24

1.24
1.32
1.24

1–6
1–6
1–6

.89
.89
.90

3.58
3.77

0.89
0.92

1–5
1–5

.88
.85

2.14
2.18

0.89
0.93

1–5
1–5

.93
.63

Note. All factor loadings are statistically significant at the p ⬍ .01 level.

Bootstrapping was conducted to examine mediation hypotheses.
Results showed that the bias-corrected 95% confidence intervals (CIs)
for the indirect effects of contextual factors (i.e., social class, supports)
on self-efficacy, outcome expectations, and goals as well as selfefficacy and outcome expectations on goals were statistically significant and did not include zero, indicating a mediation effect (see Table
4). The indirect effect of barriers on goals through self-efficacy and
interests, however, was not statistically significant.

to expectations, paths from barriers to self-efficacy, outcome expectations to interests, and self-efficacy to goals were not significant. The
nonsignificant relationship between outcome expectations and interests is consistent with some prior research (Lent et al., 2008) and the
magnitude of the relationship between barriers and self-efficacy in
prior studies has been consistently smaller compared to that of supports to self-efficacy (Lent et al., 2008; Lent, Brown, Nota, & Soresi,
2003; Lent, Sheu, Gloster, & Wilkins, 2010), suggesting supports
may be of relatively greater importance than perceptions of barriers in
the SCCT model. This is the first math/science domain SCCT study
in which the path from self-efficacy to goals was observed to be
nonsignificant (p ⫽ .06). This result may be statistical artifact given
the magnitude of the relationship between self-efficacy and goals was
similar to that observed in prior research (Lent, Sheu, et al., 2010).
The relatively lower standard deviation for self-efficacy in this study
suggests that a restricted range of scores on this variable could have
led to a nonsignificant relationship with goals. Furthermore, the strong
relationship between self-efficacy and interests may have restricted
the ability of self-efficacy to account for unique variance in goals.
However, it is also possible that self-efficacy for math and science
does not necessarily lead to goal-setting in this domain for lowincome prospective first-generation college students. For example,
while a student may have strong self-efficacy for math and science
activities, lower goal-setting could result from restricted knowledge of
math and science majors and careers. It is also notable that while the
correlation between barriers and goals was observed to be negative,
the path coefficient from barriers to goals was positive in this study.
A suppressor effect resulting from the relationship between barriers
and other variables may explain this unexpected finding.
Hypothesis two was also partially supported. Specifically, all indirect effects tested with the exception of barriers to goals through
self-efficacy were statistically significant. The finding that the path
from supports, but not barriers, to goals was mediated by self-efficacy
replicates prior research (Lent, Sheu, et al., 2010). However, this
finding has not been consistent across studies (e.g., Lent et al., 2008).
It is possible that confining measurement of supports and barriers to
the social context in this study in favor of capturing other environmental factors (e.g., finances) may have influenced relationships
between variables. Future research should examine supports and
barriers and their indirect effects on goals to further delineate what
explains these relationships among prospective first-generation college students. Given the inconsistency of results for this hypothesis in
SCCT studies, tests of moderated mediation might be appropriate. For
example, investigators may examine whether the ability of self-

Discussion
The present study is the first to use SCCT to examine the
math/science career goals of a sample of low-income prospective
first-generation college students. Results generally supported that
the proposed model provided an adequate fit to the data. The
model in the present study was relatively more complex than those
tested in similar prior studies and the quality of model-to-data fit
was comparable to past SCCT research that predicted interests and
choice goals of racially/ethnically diverse college students in
STEM fields (Lent et al., 2008). However, the amount of explained
variance in interests and goals in the present study was greater than
that documented in prior studies (e.g., Lent et al., 2008).
Support for the first hypothesis was found via significant relationships among most variables as proposed by SCCT. However, contrary

Table 3
Correlations Among Latent Variables
Variable
1.
2.
3.
4.
5.
6.
7.
8.

Learning Experiences
Interests
Goals
Self-Efficacy
Outcome Expectations
Social Class
Supports
Barriers

Note.

1

2

3

4

5

6

7

8

—

.68
—

.67
.70
—

.66
.74
.59
—

.49
.43
.46
.42
—

.34
.15
.23
.22
.20
—

.50
.44
.48
.43
.40
.30
—

.00
⫺.04
⫺.25
.01
⫺.13
⫺.06
⫺.25
—

All correlations above |.20| are significant at the .05 level.
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Table 4
Summary of Indirect Effects
Bootstrap estimates
Path/effect

Mean B

Mean SE

95% CI

Social Class¡Learning Experiences¡Goals
Social Class¡Learning Experiences¡Outcome Expectations
Supports¡Self-Efficacy¡Goals
Barriers¡Self-Efficacy¡Goals
Self-Efficacy¡Interests¡Goals
Outcome Expectations¡Interests¡Goals

.06
.09
.10
⫺.04
.48
.06

.03
.02
.04
.02
.04
.02

.021, .089ⴱ
.032, .143ⴱⴱ
.025, .176ⴱ
⫺.105, .022
.343, .626ⴱⴱ
.021, .103ⴱ
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Note. CI ⫽ confidence interval. Estimates of indirect effects are based on standardized coefficients.
ⴱ
p ⬍ .01. ⴱⴱ p ⬍ .001.

efficacy to mediate the relationship between supports, barriers, and
goals is moderated by coping self-efficacy.
Hypothesis three was not supported in the present study. This is
not the first study that has failed to find support for SCCT’s
moderation hypotheses. Specifically Lent et al. (2001) found that
only barriers moderated the relationship between interests and
goals. Surprisingly, no other studies have tested the hypothesis that
proximal supports and barriers as measured in the present study
serve as moderating variables in the SCCT framework. Given the
minimal research and relative dearth of support for SCCT’s moderator hypotheses, future research in this area is warranted.

Limitations
Several limitations of this study should be noted. First, participants were recruited from TRIO programs that serve underrepresented student populations in higher education with the goal of
increasing their college enrollment and retention. Participants’
exposure to these programs could have led to some response bias
given their involvement in programmatic activities designed to
increase self-efficacy and goal-setting for college. For example,
almost all students in this study indicated their intention to complete a 4-year college degree and over half reported they intended
to complete a graduate degree. These figures may not be representative of low-income first-generation college students and decrease the present investigation’s external validity. Future research
that includes students not participating in extracurricular programming could help determine if results in the present study are
generalizable. Additionally, although our sample was racially/
ethnically diverse, White/European American students were overrepresented among participants. Including more students of color
may have increased power to detect potential differences on variables of interest among racial/ethnic groups in the present study.
This study’s design was also cross-sectional and findings are not
indicative of causality or temporal relationships. Experimental and
longitudinal research could enhance understanding of how proximal supports lead to changes in self-efficacy or how background
contextual affordances such as social class predict learning experiences, self-efficacy, and interests over time.

Implications
These results suggest SCCT may be a useful framework for designing interventions targeting low-income first-generation college
students. The link between social class and learning experiences may

be a focus for future study and intervention efforts given its indirect
link with self-efficacy and outcome expectations in the current study.
School-based activities and extracurricular programming could focus
on providing students from less privileged social class backgrounds
with targeted learning experiences designed to enhance self-efficacy
and outcome expectations for math/science-oriented careers. Similarly, proximal contextual supports and barriers may be a focus in
programmatic activities for this student population given supports’
relationship to self-efficacy and goals and barriers’ relationship to
goals in this study. Mentoring and shadowing programs, family-based
interventions, and peer-focused programming are examples of activities that may enhance the participation of low-income first-generation
college students in math/science fields. Some existing intervention
programs, which have been shown to have promising effects on
prospective first-generation college students’ academic achievement
have included these components (United States Department of Education, 2007b).
Given that the alternative model with paths from supports and
barriers to outcome expectations fit the data reasonably well in this
study, future research should attempt to confirm this finding. It would
also be helpful for future research to focus on the relative contributions of various forms of learning experiences in the development of
math/science interests and goals among low-income first-generation
students. Although considered a core contextual variable in the SCCT
framework, learning experiences have not received the same attention
as have other constructs associated with SCCT’s choice model (Tokar
et al., 2012). This research could inform pedagogy directed toward
enhancing students’ interests in math and science. Studies addressing
more specific fields within the STEM disciplines, such as engineering
and computer science, with secondary school students would also add
to the literature. Finally, component studies examining the relative
contributions of various forms of proximal supports might inform
how supports might be most effectively implemented for underrepresented students in math and science.
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