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Abstract

The United States has often been viewed as a leading force in technological advancement and scientific innovation. However,
that may soon change with the low number of postsecondary degrees being awarded to students in science, technology,
engineering, and mathematics (STEM). Without an adequate number of qualified individuals fueling the innovative drive of the
nation, we are at risk of stagnation. Further compounding this issue is the low number of minority students awarded STEM
degrees and jobs. Several researchers have addressed external and internal goal-related factors that lead to student attrition
from STEM, but few have explored students’ personal factors that influence academic behavior (PIAB) and, subsequently,
achievement. This study aimed to expand the current literature by developing a new model to assess the influence of PIABs

on student success.
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Literature Review

Science, technology, engineering, and mathematics (STEM)
drive the United States forward in world industry. Unfortunately,
in the United States, there are too few STEM professionals
receiving adequate training to meet the nation’s workforce
need (Atkinson, 2013; Bybee, 2010; Metcalf, 2010; National
Science Foundation, 2014; Palmer, Maramba, & Dancy,
2011). Researchers posit that this may be the result of many
undergraduate students who are raised in underresourced set-
tings not receiving the opportunity to learn skills necessary to
handle the new set of demands that arise when studying at the
postsecondary level (American Psychological Association
[APA], Task Force on Resilience and Strength in Black
Children and Adolescents, 2008; Mega, Ronconi, & De Beni,
2014; Spencer, Dupree, & Hartmann, 1997; Zimbardo &
Boyd, 2008). These students naturally learn to limit them-
selves to the here-and-now and lack the necessary coping
strategies to manage the very different challenges of higher
education (APA, Task Force on Resilience and Strength in
Black Children and Adolescents, 2008; Mega et al., 2014;
Spencer et al., 1997; Zimbardo & Boyd, 2008). As such,
when students are faced with new stressors for which they do
not have the resources to cope, such as exams or long-term
projects, they experience diminished cognitive ability to
attend to the academic task at hand. Repeated exposure to
such situations may eventually lead the student to switch

majors or drop out all together due to an overwhelming expe-
rience of poor achievement (Bertrams, Englert, Dickhduser,
& Baumeister, 2013; Blankstein, Flett, & Watson, 1992;
National Science Foundation, 2010; National Science
Foundation, 2014; Ramirez & Beilock, 2011).

Several theories exist that aim to identify the factors
which increase the risk of STEM attrition. Several models
and research frameworks aim to address student perceptions
of STEM at the high-school level, develop STEM education
curricula that include real-life research opportunities and
everyday application, foster positive academic habit forma-
tion, improve emotional intelligence (EI), address lack of
belonging in the culture of a field of study, improve growth
mind-set, shift students’ time perspective (TP), provide stu-
dents with a higher sense of purpose, aid students in manag-
ing test anxiety, mitigate self-handicapping behaviors, and
provide academic support in a welcoming environment,
among others (Bybee, 2010; Rattan, Good, & Dweck, 2012).
Moreover, early research in psychology and more recent lon-
gitudinal studies have indicated that within the scope of
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academics, noncognitive factors (which will be referred to as
personal factors influencing academic behavior, PIABs) are
able to predict academic, economical, psychological, and
physical well-being (see Duckworth & Yeager, 2015, p. 2,
for a discussion regarding the use of the term “noncognitive”
as inaccurate nomenclature; Binet & Simon, 1916; Farrington
et al., 2012; Jackson, Connolly, Garrison, Levine, &
Connolly, 2015; Moffitt et al., 2011; Wechsler, 1943; Yeager
& Walton, 2011).

Although there are several theories that focus on specific
factors leading to STEM attrition, few models exist that take
the holistic or person-centered approach found in the phe-
nomenological variant of ecological systems theory (PVEST;
APA, Task Force on Resilience and Strength in Black
Children and Adolescents, 2008; Spencer, 2006; Spencer
et al., 1997; Spencer, 2006; Talley, Fife, Harris, & Hill,
2015). The PVEST was derived from Bonfenbrenner’s
Ecological Systems Theory and expounded upon by Spencer
et al. (1997). According to the APA taskforce on resilience,
“Resilience in African American Children and Adolescents:
A Vision for Optimal Development” (APA, Task Force on
Resilience and Strength in Black Children and Adolescents,
2008), the PVEST theory serves as one of the most integra-
tive approaches for assessing academic resilience and iden-
tity formation for young African American adults. This
model has been praised by researchers for linking “multiple
contexts and individual perceptions in a recursive, cyclical
fashion . . . [and] central to the theory are individuals’ per-
ceptions of their experiences and their self-appraisal through-
out their development” (APA, Task Force on Resilience and
Strength in Black Children and Adolescents, 2008, p. 24).
PVEST aims to provide insight into life stage specific coping
outcomes by looking at the ways individuals weigh “(1) new
risks against protective factors, (2) encounter new stressors,
(3) establish new coping strategies, and (4) redefine how
they view themselves” (Spencer, 2006, pp. 642-643).

The theory highlights the elements of a person’s percep-
tion of her or his development and frames them within the
scope of critical mindedness, active engagement, flexibility,
and communalism. In addition, important areas of personal
growth addressed by this model include identity develop-
ment, emotional development (which encompasses knowl-
edge, competency, and regulation), cognitive development,
and physical health.

According to the PVEST, the emotional domain provides
a lens through which the examination of oppressive and mar-
ginalizing conditions can occur. Specifically, one can assess
the impact of these negative factors on an individual’s over-
all ability to cope and operate within a situation and with
other people. The theory provides a framework for address-
ing the expression of negative emotions and cultivation of
more appropriate ways of expressing both negative and posi-
tive emotions. In addition, the theory states that high aca-
demic achievement is important for optimal personal
development, within the scope of the cognitive domain. It

explains that African American students raised in underre-
sourced areas should be able to develop a strong sense of
motivation for learning that is accompanied by a critically
minded approach to the application of knowledge, if an indi-
vidual is provided a positive context conducive to this
(Spencer, 2006). Unfortunately, many students from under-
resourced environments attend college without the academic
and emotion regulation (ER) skills necessary to succeed
while attempting to balance difficult life situations and per-
sonal stressors in an environment that is unable to provide
the necessary support to do so (APA, Task Force on Resilience
and Strength in Black Children and Adolescents, 2008;
Marra, Rodgers, Shen, & Bogue, 2012; Spencer et al., 2008;
Talley et al., 2015). The study described in this article
focused on exploring the emotional and cognitive domains in
the context of critical mindedness, active engagement, and
flexibility to create a new model to guide the development of
academic interventions for minority STEM students attend-
ing a Historically Black College or University (HBCU).
Following this section are the theoretical components that
constitute PIABs, such as the temporal perspective of one’s
environment and behaviors, motivation to achieve goals, ER,
and metacognition conceptualized as mindfulness skill, as
they relate to academic success.

TP and Academic Success

The perspective of time is considered a powerful PIAB that
can affect many aspects of an individual’s decision-making
process. TP is operationalized as an individual’s perception
of her or his psychological past and future that exist at a
given time (Lewin, 1948). One of the most commonly
researched theories of time orientation in the field of aca-
demic success is Zimbardo’s model of TP (Kauffman &
Husman, 2004; Zimbardo & Boyd, 2008).

In a seminal article published in 1999, Zimbardo and
Boyd crystallized their conceptualization of TP. The authors
identified TP as a nonconscious process responsible for cat-
egorizing personal and social experiences into several tem-
poral frames that are relatively stable over time. They posited
that these frames serve to help individuals organize and bring
meaning to experiences and events. Frames of temporal ref-
erence provide a foundation for individuals to develop alter-
native goals and assess the likelihood of desirable outcomes
for a course of action over time.

Mello and Worrell (2006) explored the link between aca-
demic success and TP with a sample of 815 adolescents from
various ethnicities who, at the time of the study, had com-
pleted eighth, ninth, or 10th grade. Students were identified
as “academically talented” (mean Grade point average [GPA]
= 3.8). Participants completed the 56-item Zimbardo Time
Perspective Inventory (ZTPI), the Measure of Perceived Life
Chances (MPLC), which measures an individual’s percep-
tion of several major events coming to pass (e.g., “graduat-
ing from high school,” p. 491), and the State Hope Scale
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(SHS), a measure of an individual’s current goal-directed
thinking pattern. They found a small, but significant, nega-
tive relationship between low academic achievement and
present hedonistic perspective and a significant, small, posi-
tive relationship between academic achievement and future
orientation. However, the authors cautioned that the sample
of self-selected, high achieving students may have restricted
the range of reporting across all inventories and skewed the
results.

The link between future TP and academic success has
been replicated several times by researchers (Adelabu, 2007;
Barber, Munz, Bagsby, & Grawitch, 2008; Mello & Worrell,
20006; Perkins, Scherer, Palmer, & Talley, 2015; Zimbardo &
Boyd, 1999). Adelabu (2007) explored the association
between TP and academic success in a sample of 232 African
American adolescents. Students’ age ranged from 14 to 20
years, and they were enrolled in Grades 9 to 12 at the time of
assessment. Adelabu administered the 22-item ZTPI, which
is an abbreviated version of the 56-item ZTPI and is limited
to measuring present and future TP. In addition, students
were given the Psychological Sense of School Membership
Scale, an 18-item inventory that assesses students’ feelings
of acceptance in school. Adelabu found a small positive rela-
tionship between future TP and GPA (r= .12, p <.05), future
TP and school belonging (» = .17, p < .05), and future TP
with school acceptance (» = .14, p < .01). In addition, she
found a negative link between present TP and academic
achievement (» = —.31, p < .01). She also found, using a
regression analysis, that present TP accounted for 9% in the
variance in academic achievement.

To better understand the impact of TP on emotion, Avci
(2013) included 508 first-year undergraduate students across
15 different majors in a study that aimed to assess the predic-
tive relationships between self-regulation, future TP, and aca-
demic delay of gratification. Participants were asked to
complete the ZTPI, the Academic Delay of Gratification Scale
(ADOG), and the Motivated Strategies for Learning
Questionnaire (MSLQ), which measures an individual’s moti-
vational beliefs and cognitive and metacognitive self-regula-
tions (for the purposes of this discussion, only moderate
associations with TP will be outlined, » = .30 and above; see
Avci, 2013, p. 532, Table 1 for a detailed correlation matrix).
Avci found a moderate and positive relationship between
future TP and the follwoing: ADOG (r = .46, p < .001), self-
regulation (SR) strategies of Intrinsic Goal Orientation (r =
37, p <.001), Task Value (» = .30, p <.001), Self-Efficacy (r
=.32, p <.001), Elaboration (» = .38, p <.001), Organization
(r=.32, p <.001), Metacognitive Self-Regulation (»=.39, p <
.001), and Time and Study Environment Location (»= .31, p <
.001). These results suggest a link between TP and aspects of
delay of gratification, metacognition, which is the ability to
think about one’s own thought content and personal goals.
Results of the regression analysis showed that future TP
explained 21% of the variance in ADOG (R* = .209, p = 458,
t=10.918, p = .000). Furthermore, future TP explained 15%

of the variance in Metacognitive Self-Regulation, 14% of the
variance in Elaboration, and 13% of the variance in Intrinsic
Goal Orientation. This suggests that future TP is influential in
the expression of self-regulation and the metacognitive activi-
ties in which a student engages. These findings supported ear-
lier research conducted by Avci (2008) in addition to Mischel
and Ayduk (2002).

Moreover, a recent study published by Perkins et al.
(2015) found that in a cross-sectional sample of 378 under-
graduate students at a Southeastern HBCU, high ZTPI scores
on future TP were better able to predict high GPA as com-
pared with other facets of the ZTPI. In addition, the authors
found that higher scores on present fatalism predicted low
GPA for these students more accurately than the other sub-
scales. However, the authors also cautioned that the ZTPI is
a multidimensional measure and that addressing specific
constructs may not fully explain the variation in GPA, as
originally proposed by Zimbardo and Boyd (2008).

The Role of Grit in Academic Success

Many researchers who have set out to determine the root of
the STEM attrition issue theorize that motivation plays a
strong role in whether students persist or drop out of STEM
programs. Academic habits, grit, self-efficacy, self-handi-
capping, sense of belonging, and TP are several theoretical
bases that researchers have used to explain STEM attrition
(Bybee, 2010; Duckworth, Peterson, Matthews, & Kelly,
2007; Dweck, 1986; Hossain & Robinson, 2012; Perkins
et al., 2015; Schwinger, Wirthwein, Lemmer, & Steinmayr,
2014; Talley & Scherer, 2013; Walton, Cohen, Cwir, &
Spencer, 2011).

Duckworth et al. (2007) developed a theory of motivation
specifically attuned for academics and long-term goal persis-
tence. Through her research, she coined the term “grit.” This
construct was developed in response to the question “Why
do some individuals accomplish more than others of equal
intelligence?” Stemming from this inquest, Duckworth et al.
theorized that grit included a core set of personality traits that
may be essential to success across all careers and defined it
as “perseverance and passion for long-term goals” (p. 1087).
The construct “entails working strenuously toward chal-
lenges, maintaining effort and interest over years despite
failure, adversity, and plateaus in progress” (p. 1088) and
evolved out of numerous interviews with individuals in vari-
ous careers, including academia, art, entertainment, invest-
ment banking, journalism, and medicine (Duckworth et al.,
2007).

Duckworth et al. (2007) found a strong link between grit
and conscientiousness. Additional studies into conscientious-
ness revealed that grit is actually a “sub-factor” of this trait. As
an overarching personality trait, conscientiousness contains
several facets, including self-control and perseverance, which
are also linked to academic success, although only modestly
(Ivcevic & Brackett, 2014; MacCann, Duckworth, & Roberts,
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Table I. Factor Loadings and Communalities for PIABs.

Composite variable | 2 3 4 5 6 7 Communality
Positive reappraisal .82 .82
Putting into perspective 8l 73
Refocus on planning .78 79
Positive refocusing 71 40 .70
Nonreactivity to internal experience .35 .70
Acceptance 77 .70
Ruminate .75 71
Self-blame 73 .75
Catastrophize .50 .59 .69
Nonjudgment of internal experience -.39 =72 .78
Organizing schoolwork 8l 74
Active study techniques .65 72
Taking SMART notes .64 61
Making an agenda .58 A5 .69
Advocating for myself 48 42
Using a calendar 32 71 .68
Other blame .67 73
Present fatalism 74 .66
Act with awareness -.54 =51 71
Past negative .58 .35 .65
Present hedonism .79 .68
Past positive 77 74
Future .63 .69
Reflective journaling .80 .78
Using a jot down list .65 .67
Observing 76 75

Note. Factor loadings <.30 are suppressed. Factor names are follows: Factor |, “Positive Non Reactive Outlook”; Factor 2, “Internalized Fatalism”;

”»

Factor 3, “Academic Habits”; Factor 4, “Externalized Fatalism”; Factor 5, “Optimal Time Perspective”; Factor 6, “Academic Planning”; and Factor 7,
“Absent-Minded Judgment.” PIABs = personal factors that influence academic behavior.

2009; Roberts, Chernyshenko, Stark, & Goldberg, 2005).
Early work with grit certainly pointed toward the need for con-
tinued development and understanding of an overlooked and
under studied personality construct. Strayhorn (2013) endeav-
ored to translate the concept of grit to the study of academic
success for Black male college students at primarily White
institutions (PWIs). Specifically, he tested the relationship
between grit and grades, in addition to the predictive ability of
grit when added to a traditional model of academic success for
his population. A sample of 140 full-time Black male students
from 4-year PWIs in the Southeastern United States was used.
One third of the sample (approximately 47 students) had
declared a STEM major at the time of data collection. Results
of the analysis revealed a moderate correlation between grit
and GPA (r = .38, p < 0.01). The final analysis indicated that
grit accounted for 4% of the variance in GPA. Although prom-
ising, this model does not account for additional factors that
affect academic success.

Ivcevic and Brackett (2014) expanded upon the work of
Duckworth et al. (2007) by comparing conscientiousness, grit,
and an individual’s ability to regulate her or his emotions. The
authors recruited 213 middle class students studying at a

private high school in England, enrolled in Grades 9 to 12.
Students completed the Emotion Regulation Ability (ERA)
subtest of the Mayer, Salovey, and Caruso Emotional
Intelligence Test—Youth Version (MSCEIT-YV). The ERA
subtest is a measure of student’s knowledge regarding strate-
gies that influence emotions within the context of the individ-
ual attempting to reach a higher level of personal well-being,
build successful relationships, and achieve other important
personal goals. Additional measures included the 12-item Grit
scale, the Big Five Inventory, the Multidimensional Students’
Life Satisfaction Scale, and student GPA. The authors discov-
ered a moderate correlation between conscientiousness and
grit (r = .44, p <.001) and for conscientiousness with ERA (r
= .30, p <.001), but not grit and ERA. GPA was positively
correlated with conscientiousness (» = .30, p <.001) and ERA
(r=.27, p <.001). The results of a hierarchical linear regres-
sion indicated that conscientiousness was a significant predic-
tor of school outcomes and as an independent factor, ERA
explained 5% of the variance for GPA, and grit was not found
to predict GPA in the sample.

Alone, grit demonstrated a low to moderate relationship
with GPA and academic success across several studies and
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no relationship to GPA in others (Day & Carroll, 2004;
Duckworth & Gross, 2014; Duckworth et al., 2007,
Duckworth & Quinn, 2009; Fujita, 2011; Ivcevic & Brackett,
2014; Mischel, 2014; Strayhorn, 2013). This may be due to
the relative newness of grit as a clearly defined and researched
concept; however, it is clear that grit is related to academic
success and motivation in students across many fields of
study and developmental levels. It seems more likely that the
addition of another predictor of GPA, ER may provide one of
the missing pieces that will enable researchers to better
understand the STEM attrition issue for African American
students within the context of the PVEST model.

ER and Its Impact on Academic Success

Individually, many of the pioneers in psychological science
theorized that person’s ability to regulate attention, emotion,
and behavior were absolutely essential for success in academic
efforts, in addition to long-term and everyday endeavors (Binet
& Simon, 1916; Freud, 1920; Galton, 1869; James, 1890;
Wechsler, 1943). As defined by Webb, Miles, and Sheeran
(2012), ER refers to a set of automatic and controlled processes
involved in the initiation, maintenance, and modification of the
occurrence, intensity, and duration of feeling states. Many
models of ER exist and new ones are continuously being devel-
oped in both research and clinical psychology (Webb et al.,
2012). This is of particular interest due to the ever-increasing
application and implication of ER in education research
(Duckworth, Gendler, & Gross, 2015; Gross, 2015).
Arguably, one of the most widely accepted models of ER
is the extended process model, developed by Gross (Gross,
1998, 2015; Webb et al., 2012). Gross theorized that an indi-
vidual can use various strategies to alter the impact an emo-
tion has on her or his subjective experience. The proposed
process of ER involves several stages, each being dependent
upon the individual’s current “valuation system,” that is, the
set of goals or values the individual chooses to operate under
at the time of appraisal. Gross distilled each stage into three
substages: perception, valuation, and action, each of which
can be affected by a specific coping strategy. Gross theorized
that an individual may use various coping strategies to alter
the impact an emotion will have on her or his subjective
experience. This is accomplished through the stage-based
process of elaboration. Stages are dependent on initial per-
ception, which may be guided by observation, judgments, or
“valuation systems” and are followed by a decision to take
action. Theoretically, this supposition fits directly within
Beck’s Cognitive Theory appears to expand upon it (Beck,
1964). The prevention of secondary elaboration—which
occurs when an individual begins a ruminative loop, accord-
ing to Beck (1964; Beck, 2011), and when they appraise a
situation, as theorized by Gross (2015)—may play a key role
in halting the rumination process and subsequent secondary
elaboration that interferes with the individual completing
academic behaviors (Durlak, Weissberg, Dymnicki, Taylor,

& Schellinger, 2011; Mega et al., 2014). A simplistic descrip-
tion of the extended process model may characterize it as a
process whereby an individual evaluates and reevaluates her
or his situation and the appropriateness of various coping
strategies for which to manage it and any evoked emotions
(Gross, 1998; Gross, 2015).

The inclusion of an empirically supported framework for
ER is of particular importance to the STEM retention issue.
Consequently, the link between poor ER and cognitive diffi-
culties leading to lackluster academic performance has been
well documented (Barchard, 2003; Levens, Devinsky, &
Phelps, 2011; Mega et al., 2014; Ramirez & Beilock, 2011;
Reyes, Brackette, Rivers, White, & Salovey, 2012;
Villavicencio & Bernardo, 2012; Zins, Weissberg, Wang, &
Walberg, 2004). A study conducted by Mega et al. (2014)
sought to test a model which aimed to tie emotions, self-
regulated learning, and motivation to academic achieve-
ment. They used a sample of 5,805 undergraduate students
in Italy. Participants completed the Self-Regulated Learning
Questionnaire (LQ), Emotions Questionnaire (EQ), and
Motivation Questionnaire (MQ). The LQ is an instrument
that measures organizational skills, self-evaluation, metacog-
nition, and strategies for studying. The EQ evaluates the indi-
vidual’s positive and negative emotions related to her or his
self, academic achievement, and study time. The MQ mea-
sures an individual’s malleability of intelligence (i.e., it
assesses if the individual believes that intelligence can be
changed or is fixed), confidence in intelligence, confidence in
who the individual is as a person (personality), self-efficacy,
and approach achievement goals. Academic achievement was
measured by ability as expressed through GPA and productiv-
ity (the average number of exams an individual has passed
during their college matriculation). Results from structural
equation modeling (SEM) indicated that the overall model
was significant at p <.001. The most compelling results from
this investigation included the observed impact that positive
emotions had on learning (B = .53) and motivation (f =.70) as
opposed to the impact seen from negative emotions on learn-
ing (B =—.25) and motivation (B =—.35).

Two studies conducted by MacCann, Fogarty, Zeidner,
and Roberts, and published in 2011, expanded upon the
investigation of ER into the interactions of EI, coping skills,
and academic achievement. During Study 1, 159 community
college students were given the MSCEIT and the Coping
with School Situations Scales and found that emotional man-
agement was able to predict GPA. In Study 2, the authors
endeavored to replicate their findings using the Situational
Test of Emotion Management for Youths (STEM-Y) instead
of the MSCEIT with middle school students. They found
similar results as in Study 1, which suggested that emotional
management and coping skills, regardless of the measure,
can predict GPA. The authors posited that adequate emo-
tional coping skills may be more important for academic
achievement than any other facet of EI. Therefore, an analy-
sis of cognitive ER skills is indicated.
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Metacognition and Academic Success

Research focused on metacognitive techniques for ER, such
as mindfulness, has become increasingly widespread.
Mindfulness, as defined by Kabat-Zinn (2003), involves
“paying attention on purpose, in the present moment, and
nonjudgmentally, to the unfolding of experience moment to
moment” (p. 145). Mindfulness techniques encourage a cog-
nitive state of continuous refocus of one’s awareness (Cahn &
Polich, 2006). Several researchers have studied the cognitive
elements of mindfulness and have found that five subskills
exist: describe (labeling internal experiences with words), act
with awareness (attending to one’s activities of the moment),
nonjudgment (taking a nonvaluative stance toward one’s
thoughts and feelings), nonreactivity (allowing thoughts and
feelings to come and go without passing judgment), and
observing (noticing or attending to internal and external expe-
riences and allowing them to pass) (Baer, Smith, Hopkins,
Krietemeyer, & Toney, 2006; Baer et al., 2008).

Researchers have identified widespread cognitive changes
in individuals that practice mindfulness. These changes
include reduced impact of repetitive and negative thinking,
improved mood and attention, improved ability to sustain
attention for long periods of time, improved working mem-
ory, and lower instances of “mind wandering” (Baer, 2009;
Jha, Stanley, Kiyonaga, Wong, & Gelfand, 2010; Morrison,
Goolsarran, Rogers, & Jha, 2014; Mrazek, Franklin, Phillips,
Baird, & Schooler, 2013; Ortner, Kilner, & Zelazo, 2007).
Mindfulness training can increase an individual’s insight into
automatic and habitual patterns of cognitive and emotional
overreactivity. In addition, the increased insight may lead to
an understanding of how maladaptive reactive patterns act to
increase perceived stress and emotional distress. Consequently,
it serves to help the individual reduce her or his susceptibility
to overreact in response to emotionally charged stimuli which
may be of particular interest to academic researchers (Linehan,
1994; Teasdale, 1999).

Current Study

This study proposes a new theoretical model to guide the
development of academic interventions targeted at improving
retention and academic success for African American STEM
students. The theoretical model suggests that TP, grit, ER, and
mindfulness comprise the core PIABs. Each of these over-
arching factors is composed of several subcomponents that act
to affect an individual’s propensity to engage in pro academic
behaviors, which then affect GPA and student retention.

An individual trained in the metacognitive techniques of
mindfulness is able to effectively intervene with the auto-
matic thought process and alter her or his resulting cogni-
tions (Beck, 2011; Gross, 2015; Kabat-Zinn, 2013; Kanai &
Rees, 2011; Moors, Ellsworth, Scherer, & Frijda, 2013;
Segal, Williams, & Teasdale, 2013). Moreover, mindfulness
training may allow the individual to attend to stressful
thoughts or emotions and break the cycle of rumination
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Figure |. Study | model of PIABs’ impact on GPA.

Note. PIABs = personal factors that influence academic behavior; GPA
= grade point average; ZTPl = Zimbardo Time Perspective Inventory;
CERQ = Cognitive Emotion Regulation Questionnaire.

before it begins. This may effectively block emotional esca-
lation, which is likely to distract an individual from current
and long-term goals, such as studying, working on an assign-
ment, or the completion of other future-oriented tasks (Butler
et al., 2008; Gu et al., 2015; McCloskey, 2015; Misra &
McKean, 2000; Segal et al., 2013; Stolarski, Bitner, &
Zimbardo, 2011). Therefore, incorporating a mindfulness-
based perspective into the PVEST framework of self-regula-
tion of emotion may be a highly effective way of
conceptualizing students’ potential to manage maladaptive
PIABs, improve GPA, and affect her or his internal environ-
ment and experience. Mindfulness, as measured by the
FFMQ is theorized by this investigator to play an integral
role in self-regulation of PIABs in the proposed model.

In addition, the established links between TP and ER and
the connection between mindfulness and a shift to present
centered thinking suggests that TP may shift after individuals
undergo mindfulness training (Kabat-Zinn, 2013; Stolarski
et al., 2011; Toneatto & Nguyen, 2007; Zimbardo & Boyd,
2008). According to Avci (2013), future TP is influential in
the expression of self-regulation and metacognitive activities
in which a student engages, which further suggests the exis-
tence of a link between TP and mindfulness. Moreover, from
a theoretical standpoint, grit is a construct based on future
orientation and has already been linked to ER and GPA, sim-
ilar to Zimbardo’s TP (Duckworth & Gross, 2014; Zimbardo
& Boyd, 2008). Based on this observation, this model posits
that mindfulness-based metacognitive strategies may affect
grit as well (see Figure 1).

This study was conducted in two phases. Phase 1 served
as a pilot to clarify the emotional regulation and academic
components of the PVEST model through the integration of
TP, grit, ER, and the components of mindfulness based on
the following research hypotheses:

Hypothesis 1: TP, ER, and grit can be predicted by
mindfulness.
Hypothesis 2: PIABs can predict GPA.
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Hypothesis 2.1: TP is correlated with GPA.

Hypothesis 2.2: ER ability is correlated with GPA.
Hypothesis 2.3: Mindfulness is correlated with GPA.
Hypothesis 2.4: Grit is correlated with GPA.

Hypothesis 2.5: Engagement in adaptive academic behav-
iors is correlated with GPA.

Study 2 was aimed at exploring the nature of these factors
how they interrelate and whether they can predict academic
success as measured by GPA.

Study |
Method

Participants and materials. Study 1 served as a pilot and served
to identify initial factors which may affect student achieve-
ment. This pilot included a sample of 33 first-year STEM stu-
dents who were previously randomly selected for inclusion in
an NSF funded HBCU-UP Grant (Award Number 1238757).
The sample is comprised of 26 female and seven male stu-
dents. In all, 95% of the sample identified as African Ameri-
can or Black and 5% identified as Latina. The grant
intervention, named Project Knowledge (PK), aimed to
improve STEM students’ academic performance and reten-
tion at a small, urban, Southeastern HBCU. Students in this
program received adaptive academic skills training, provided
peer-to-peer mentoring, and various interventions aimed to
promote identity development and emotional development.
These interventions were delivered during weekly sessions,
for 1 hr during participants’ first year of matriculation. All
interventions in PK were developed to address various aspects
of development within the PVEST framework and provided
students support to help them address developmental issues.

Students were asked to complete the ZTPI, FFMQ,
Cognitive Emotion Regulation Questionnaire (CERQ), Self-
Report Habit Index (SRHI), and Grit-S prior to the start of
the PK intervention, at the end of the first semester, and at the
end of the second semester of matriculation, which included
the data used for subsequent analyses. Participants were also
asked to complete the assessment battery after the end of the
initial intervention week; however, data from this collection
time appeared to be inconsistent and random response pat-
terns were evident. This sample was not included in any
analysis in this study.

The ZTPI is a multidimensional inventory that measures
the propensity for individuals to interpret events within the
scope of several TPs. As previously stated, the ZTPI includes
56-items and yields a profile which includes a score for one of
five facets. Test—retest reliability scores for each subscale are
as follows: Future = .80, Present Fatalistic = .76, Past Positive
= .76, Present Hedonistic = .72, and Past Negative = .70.

The FFMQ is a multidimensional questionnaire designed
to measure several facets of mindfulness. It includes
39-items, each of which is scored on a 5-point Likert-type

scale (1 = never or very rarely true through to 5 = very ofien
or always true). The inventory has demonstrated a relatively
high level of internal consistency, with alpha coefficients
ranging from .72 to .92 in most studies. It has been used in a
number of studies and has been validated with a wide range of
populations. Several versions of the FFMQ have been vali-
dated for use in a large number of populations. In addition, it
has been validated for use with meditators and nonmeditators
and with individuals suffering from a wide range of clinical
psychological and medical conditions (Adam, Heeren, Day,
& de Sutter, 2014; Barros, Kozasa, Souza, & Ronzani, 2014;
Cebolla et al 2012; Christopher, Neuser, Michael, &
Baitmangalkar, 2012; de Bruin, Topper, Muskens, Bogels, &
Kamphuis, 2012; Deng, Liu, Rodriguez, & Xia, 2011).

The CERQ is a 36-item, multidimensional inventory
designed to identify the coping strategies an individual uses
while attempting to manage her or his emotional reaction to a
negative environmental stimulus. Results from the question-
naire yield nine scores for different coping strategies. These
include self-blame, which refers to the individual’s thoughts
of taking responsibility for an experience regardless of fault
or responsibility; acceptance, which refers to thoughts of
resigning to what has transpired in a situation; rumination,
meaning the individual consistently entertains thoughts of a
situation or outcome and dwells on personal feelings regard-
ing what happened; and positive refocusing, a skill that
involves the individual shifting the content of cognition to
that which is more pleasant. In addition, an individual may
use the skills of the following: refocus on planning, character-
ized by taking a solution-focused approach to an issue as
opposed to concentrating on the feelings behind it; positive
reappraisal, which refers to finding the positive elements of
an upsetting situation; putting into perspective, which pro-
vides the individual a realistic comparison with the magni-
tude of past events; catastrophizing, whereby the individual
emphasizes the worst elements of the situation; and other
blame, which involves the individual externalizing the cause
of the negative experience on someone other than the self.
The CERQ was developed and normative data produced for
early and late adolescents, adults, elderly people, and psychi-
atric populations; however, the adult population was most
relevant for this study. Alpha coefficients for the factors range
between .75 and .86 for the adult population. Test—retest reli-
ability from a 14-month follow up range from .48 to .65 on
the coping subscales for adults, which is expected for indi-
viduals as the way they cope with different situations fre-
quently changes as a result of adaptation (Garnefski, Kraaij,
& Spinhoven, 2002).

The Grit-S is a short form of the Grit inventory that was
developed using a sample of 1,554 participants who were
aged 25 and older, with a mean age of 45.64. Confirmatory
factor analysis found support for the same two-factor struc-
ture of grit as the original questionnaire, which includes
Consistency of Interest and Perseverance of Effort. The
inventory and each individual factor showed high internal
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consistency: .70 for Perseverance of Effort, .77 for
Consistency of Interest, and .82 for the overall inventory
(Duckworth & Quinn, 2009).

The SRHI is a measure designed to assess students’ use of
specific academic habits. The instrument contains 10 items
and measures participants’ responses on a Likert-type scale,
which ranges from 1 (agree) to 7 (disagree). The inventory
was designed to measure any habit that an individual may
have, but does not test behavioral frequency estimates of the
test taker, which may contribute to higher reliability scores.
Rather, it queries participants on history of repetition, auto-
maticity of the habit, and expression of identity through the
habit. Over the course of several studies, the validity of the
measure was tested with different habits and was found both
reliable and valid during each round of testing. Alpha coef-
ficients ranged from .82 to .93 across all studies. In addition,
3-week test-retest correlations ranged from .43 to .63 for
each study (Verplanken & Orbell, 2003).

Procedure

Data for this analysis was collected as part of PK, a larger
study funded by the NSF (Award Number 1238757), which
focused on improving academic performance by providing
students with an immersive learning experience with nonac-
ademic skills development, delivered for 1 hr per week dur-
ing their freshman year. As previously stated, participants
were asked to complete the ZTPI, SRHI, FFMQ, CERQ, and
Grit-S at three points during the academic year to measure
change in students’ attitudes and skill use. Data from the end
of the second semester was used as it contained the fewest
missing values across all participants.

Preliminary data screening indicated that the scores on all
variables were normally distributed. Data for the FFMQ
Observe and CERQ Ruminate factors appeared to display
some positive kurtosis; however, a z test was performed which
confirmed it was not significant. Data for the factors CERQ
Refocus Plan and CERQ Put in Perspective displayed a nega-
tive kurtosis; however, the values were not significant. Data
for FFMQ’s Describe factor appeared to be positively skewed;
however, a z test showed this was not significant. An assess-
ment for the randomness of missing data was performed using
a Little’s test. Results showed that any incomplete data was
missing completely at random, y* = 11.553 (14) p = .642.

A correlation matrix was computed to explore relationships
between the subfactors of each measure, as applicable. Most
notably, GPA was negatively associated with ZTPI Present
Fatalism (r = =39, p = .024) and CERQ Catastrophize (r =
—.46, p=.007). ZTPI past negative was related to CERQ Self-
Blame (r = .56, p = .001), and past positive was related to
CERQ Positive Reappraisal (» = .51, p = .003). In addition,
Present Fatalism, past negative, past positive, and future orien-
tation were related to Active Awareness, Non Judgment, Non
Reactivity, and Observe factors of the FFMQ. In addition, sev-
eral academic habits measured by the SRHI were positively

associated with FFMQ Observe (7 = .38, p = .037), Describe (»
= .47, p=.006), and many of the CERQ constructs.

Based on data obtained from the correlation matrix, a
stepwise linear regression was performed to evaluate how
well factors in TP, Mindfulness, Grit, and Cognitive Emotion
Regulation predicted spring semester GPA and to determine
which variables would be included in the final model. Each
predictor variable was entered in one step. The overall model,
which was statistically significant—R = .740, R’ = .548,
adjusted R* = .500, F(3, 31) = 11.32, p < .000)—included
CERQ Catastrophize, b =—.79, #28) =—5.32, p <.000; ZTPI
Past Negative, b=.57, #(28) =3.65, p=.001; and ZTPI Future
b =39, #(28) =2.88, p =.008.

To assess multivariate outliers, the standardized residuals
from the regression analysis were entered into a scatterplot
with the standardized predicted values. There was no indica-
tion of a pattern, trend, or heteroscedasticity within the data.

A hierarchical linear regression was performed in one step
in an order that was contingent on the beta values determined
during the stepwise linear regression for each variable.
Variables were entered as follows: Step 1, ZTPI Past
Negative; Step 2, ZTPI Future; and Step 3, CERQ
Catastrophize. The overall regression, which included the
three above predictors, was statistically significant, R =.734,
R’=.539, adjusted R’=.491, F(1, 29) = 28.86, p < .000.
Standardized beta values are reported as follows: ZTPI Past
Negative, b =.556, #(29) = 3.60; ZTPI future, b =.373, 1(29) =
2.80; and CERQ Catastrophize, b =.9, #(28) = —5.37. In addi-
tion, a second layer analysis was conducted using ZTPI
future and pastnegative as predictors for CERQ Catastrophize.
Results from this regression showed that ZTPI Past Negative
was a positive predictor of CERQ Catastrophize, b = .540,
#30) =3.29.

Correlational data supported Hypothesis 1, “TP is associ-
ated with mindfulness.” The link between past positive and
Observe; past negative, future, Present Fatalistic and Active
Awareness; past negative and Nonjudgment; and past posi-
tive and Non Reactivity suggest that these constructs of the
ZTPI and several from the FFMQ have a moderately positive
relationship. As such, it may be possible to influence an indi-
vidual’s time orientation, previously hypothesized by
Zimbardo and Boyd (2008) as largely intractable, through
mindfulness training. Interestingly, Zimbardo, Marshall, and
Maslach (1971) found that using hypnosis, participants
expressed an increase in present-mindedness. Kabat-Zinn,
(1982, 2011, 2013) theorized that mindfulness training
results in an increase in an individual’s attention to the pres-
ent moment, further suggesting that mindfulness may affect
TP. Additional research specifically measuring the relation-
ship between mindfulness and TP is necessary to further
understand the link between these two constructs.

The results of the pilot hierarchical regression analysis par-
tially supported Hypothesis 2: “Personal factors influencing
academic behaviors (PIABs) can predict GPA, TP can predict
GPA, ERA can predict GPA, Mindfulness can predict GPA,
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Grit can predict GPA,” and the proposed model. The regres-
sion analysis showed that future, past negative, and CERQ
Catastrophize were significant predictors of GPA, despite the
small size of the pilot group. Unexpectedly, past negative was
a positive predictor of GPA. This may be due to students’
learning from past failures and setting positive future goals to
avoid reliving past experiences (Fishbach, Eyal, & Finkelstein,
2010). Although promising, these results must be interpreted
with caution due to the small sample size and subsequently
low power. Further research is necessary to investigate the
model further. Study 2 addressed this issue by including a
broader sample of not only STEM students but non-STEM
majors as well as students in different levels of matriculation
through their programs.

Study 2
Method

Participants and materials. This study was conducted inde-
pendently from the NSF Grant in Study 1. Study 2 included
a sample of 125 undergraduate students studying in both
STEM and non-STEM majors. In all, 72% of participants
identified as female (90 students) and, approximately, 81%
(101 students) of the sample identified as African American
or Black. Participants were recruited from various introduc-
tory and higher level courses across various departments of
study in the fall semester of 2015, and 74% of participants
were enrolled as a STEM major. Participants received extra
credit at the discretion of the course instructor for their par-
ticipation. Data from Study 1 was not included in this study
due to the difference in data collection time and because stu-
dents in Study 1 participated in the PK academic success
intervention in 2013.

Participants were asked to complete the ZTPI, FFMQ,
CERQ, and SRHI at one point in the semester. Participants
completed these assessments on Qualtrics software. Each
individual received extra credit by emailing a confirmation
code which was provided at the end of the questionnaire bat-
tery to this author, and the course instructor was then notified
of the student’s successful participation in the study.

Results

Preliminary data screening indicated that the scores on all
variables were normally distributed, and Z tests confirmed
that the data was not significantly skewed. An assessment for
the randomness of missing data was performed using a
Little’s test. Results showed that any incomplete data was
missing completely at random. Subsequent analysis of the
missing data revealed that approximately 0.9% of the total
data was missing; however, 42.4% of the items were missing
at least one response. Due to almost half of all items missing
at least one or more data points, a multiple imputation analy-
sis was conducted with five imputations. Due to the low

number of total missing cases, no significant variation
between each imputation was observed.

Multivariate outliers were assessed using the standardized
residuals from a regression analysis. These residuals were
entered into a scatter plot with the standardized predicted val-
ues which showed no indication of a pattern, trend, or het-
eroscedasticity within the data. A hierarchical linear regression
was performed in one step to assess the relationship between
PIABs and GPA. A stepwise linear regression was performed
in one step and included each composite score for all 21 fac-
tors. This analysis initially yielded nine significant predictors
of GPA with standardized beta values above .2; however, the
results from this analysis also suggested the presence of sev-
eral latent factors in the model. Therefore, a factor analysis
and SEM were performed in lieu of a path analysis.

To assess the nature of the latent variables in the model, a
principle components factor analysis was performed using
an equimax rotation to limit the number of factor loadings on
each latent variable. Items entered into the analysis included
the composite scores for factors measured by the ZTPI (Past
Negative, Present Hedonistic, Future, Past Positive, and
Present Fatalistic), FFMQ (Observing, Describing, Acting
with Awareness, Nonjudging of Inner Experience, and
Nonreactivity to Inner Experience), and CERQ (Self-Blame,
Acceptance, Rumination, Positive Refocusing, Refocus on
Planning, Positive Reappraisal, Putting into Perspective,
Catastrophizing, and Other Blame). Grit was excluded from
the model due to unexpected and unrecoverable data loss for
this construct. The initial factor solution consisted of nine
variables with eigenvalues greater than one; however, a scree
plot suggested the inclusion of seven latent variables in the
model. These seven variables accounted for 58.7% of the
total variance within the model. Composite scores with load-
ings above .31 were included (see Table 1). Factor 1 was
identified as “Positive Non Reactive Outlook,” Factor 2 was
identified as “Internalized Fatalism,” Factor 3 as “Academic
Habits,” Factor 4 as “Externalized Fatalism,” Factor 5 as
“Optimal TP,” Factor 6 as “Academic Planning,” and Factor
7 as “Absent-Minded Judgment.”

SEM was conducted using the AMOS software, Version
23. Factors 2 and 4 were highly correlated and subsequently
combined into one latent variable identified as “Helpless,
Fatalistic Perspective.” Overall, goodness-of-fit indices were
low for the model (x> = 3809.788, degrees of freedom [df] =
318, p <.000; comparative fit index [CFI] = .629, root mean
square error of approximation [RMSEA]=.122). An adjusted
model which included “Helpless, Fatalistic Perspective,”
“Academic Habits,” and GPA improved the goodness of fit,
but was still poor (° = 505, df = 63, p < .000; CFI = .850,
RMSEA = .096; see Figure 2).

Discussion

Results from the initial regression analysis suggested that TP
can predict GPA, ERA can predict GPA, and mindfulness can
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Figure 2. Revised model of PIABs and GPA.

Note. PIABs = personal factors that influence academic behavior; GPA = grade point average; CERQ = Cognitive Emotion Regulation Questionnaire; ZTPI
= Zimbardo Time Perspective Inventory; SRHI = Self-Report Habit Index; CERQ_CAT = CERQ Catastrophize; CERQ_SB = CERQ Self-Blame; CERQ_
ACCEPT = CERQ Acceptance; CERQ_OTH_BLM = CERQ Other Blame; CERQ_RUM = CERQ Rumination; ZTPI_PF = ZTPI Present Fatalism; ZTPI_PN

= ZTPI past negative.

predict GPA; however, this could not be accurately tested
due to the presence of several latent factors that influenced
the analysis. The SEM analysis attempted to explore the
nature of these relationships, but due to poor model fit, this
was not clarified. As suggested by Hooper, Coughlan, and
Mullen (2008), post hoc analyses for the model included
individual and combined exploration of each latent variable
to determine goodness of fit for each possible variable com-
bination to inform future research. “Academic Habits” and
GPA was the only factor combination that yielded acceptable
goodness-of-fit index scores (y° = 273.616, df = 20, p < .000;
CFI 918, RMSEA .098). “Helpless, Fatalistic
Perspective,” “Academic Habits,” and GPA showed a low,
but improved, goodness of fit compared with the first model
iteration (x> = 505, df = 63, p < .000; CFI = .850, RMSEA =
.096). Although the model does not fit the data well, these

two adjusted models show promise. The appearance and bet-
ter fit for “Academic Habits” and “Helpless, Fatalistic
Perspective” suggest that through the impact on GPA,
African American students at this HBCU may not matricu-
late through college if they do not possess the ability to regu-
late strong and self-defeating emotions or thoughts or to use
adaptive study and work techniques (Duckworth & Carlson,
2013; Fujita, 2011; Perkins et al., 2015; Talley & Scherer,
2013; Zimbardo & Boyd, 2008). Research has shown a
strong link between hope and academic achievement
(Johnson, 1981; Snyder et al., 2002). According to Zimbardo
and Boyd (2008), individuals who are high in present fatal-
ism and past negative perspectives do not experience strong
feelings of hope in the face of difficult situations, such as
performing poorly on exams or experiencing highly chal-
lenging personal situations. Moreover, a classic study
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conducted by Diener and Dweck (1980) showed that when
faced with academic failure, children with high helplessness
often undervalued and underestimated her or his personal
successes and overvalued and overestimated the salience and
importance of failure. The authors posited that “for helpless
children, successes are less salient, less predictive, and less
enduring—Iless successful.” Although it was not formally
measured, Helplessness, as a latent variable, was comprised
of Present Fatalism, Catastrophizing, Self-Blame,
Ruminating, Past Negative TP, and Acceptance, and consis-
tently appeared to affect GPA during model development in
both the pilot and main study. However, due to the low over-
all model fit, more exploration of this finding may be
warranted.

Several factors may play a part in the lack of fit for the
proposed model. The relatively small sample size for the
number of studied variables (20 variables were included in
the factor analysis of the model) may have limited the statis-
tical power necessary to accurately explore the relationship
between each factor. In addition, participants were asked to
complete a questionnaire battery which included approxi-
mately 260 individual items. Participants completed the bat-
tery between 10 min to several hours. Participants who
completed the battery under 10 min tended to respond to less
than 50% of items, and as such were not included in the anal-
ysis (n = 25). Participants who worked continuously to com-
plete the assessment in one period may have suffered from
mental fatigue which could have reduced performance, as
suggested by van der Linden, Frese, and Meijman (2002). In
the future, participants should be provided the questionnaire
battery in shorter segments, and validated short versions of
each assessment should be used that include the same com-
posite factors as the long versions.

Despite low model fit and small sample size, the results of
this study suggest that future analysis of students’ PIABs
may be beneficial for the development of programs which
aim to improve academic success and retention in STEM
majors.

Conclusion

Considering the results from both Study 1 and Study 2 and
the theoretical justification for the adjusted model, it seems
plausible that students may benefit from coursework devel-
oped to include basic stress reduction techniques, ER skills,
and coursework in academic habits, time management, and
behavioral self-regulation. Courses aimed to address stu-
dents’ PIABs may be assessed at several times during a
semester to determine personal growth and to provide sup-
port for individuals who may benefit most from these inter-
ventions. Quite actually, literature suggests that focusing on
noncontent specific skill development may actually improve
student success in difficult STEM courses (Talley et al.,
2015; Talley & Scherer, 2013). Established courses in psy-
chological science, such as mental hygiene, may provide a

foundation for the development of such classes. However,
before this can be accomplished, future research should aim
to clarify the nature of the interactions between PIABs and
GPA to clearly understand which PIABs would be most ben-
eficial to address in an intervention for underserved student
populations (Gutman & Schoon, 2016). The addition of such
coursework for students may help to close achievement gaps
for underserved youth and improve STEM outcomes
(Gutman & Schoon, 2016; Talley et al., 2015).

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

References
Adam, F., Heeren, A., Day, J., & de Sutter, P. (2014). Development
of the Sexual Five-Facet Mindfulness Questionnaire

(FFMQ-S): Validation among a community sample of French-
speaking women. The Journal of Sex Research, 56, 617-626.

Adelabu, D. H. (2007). Time perspective and school membership as
correlates to academic achievement among African American
adolescents. Adolescence, 42, 525-538.

American Psychological Association, Task Force on Resilience and
Strength in Black Children and Adolescents. (2008). Resilience
in African American children and adolescents: A vision for
optimal development. Washington, DC: Author. Retrieved
from https://www.apa.org/pi/families/resources/resiliencerpt.
pdf

Atkinson, R. (2013, March). A short and long term solution to
America’s stem crisis. The Hill. Retrieved from http://thehill.
com/blogs/congress-blog/technology/287435-a-short-and-
long-term-solution-to-americas-stem-crisis

Avci, S. (2008). The explanatory and predictive relationship of
future time perspective, academic delay of gratification, per-
ceived instrumentality socio-economical status and academi-
cal achievement of student teachers (Unpublished doctoral
dissertation). The University of Marmara, Istanbul, Turkey.

Avci, S. (2013). Relations between self regulation, future time per-
spective and the delay of gratification in university students.
Education, 133, 525-537.

Baer, R. A. (2009). Self-focused attention and mechanisms of
change in mindfulness-based treatment. Cognitive Behaviour
Therapy, 38, 15-20.

Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L.
(2006). Using self-report assessment methods to explore facets
of mindfulness. Assessment, 13, 27-45.

Baer, R. A., Smith, G. T., Lykins, E., Button, D., Krietemeyer, J.,
Sauer, S., . . .Williams, J. M. G. (2008). Construct validity of
the five facet mindfulness questionnaire in meditating and non-
meditating samples. Assessment, 15, 329-342.

Barber, L. K., Munz, D. C., Bagsby, P. G., & Grawitch, M. J.
(2008). When does time perspective matter? Self-control as
a moderator between time perspective and academic achieve-
ment. Personality and Individual Differences, 46, 250-253.


https://www.apa.org/pi/families/resources/resiliencerpt.pdf
https://www.apa.org/pi/families/resources/resiliencerpt.pdf
http://thehill.com/blogs/congress-blog/technology/287435-a-short-and-long-term-solution-to-americas-stem-crisis
http://thehill.com/blogs/congress-blog/technology/287435-a-short-and-long-term-solution-to-americas-stem-crisis
http://thehill.com/blogs/congress-blog/technology/287435-a-short-and-long-term-solution-to-americas-stem-crisis

12

SAGE Open

Barchard, K. A. (2003). Does emotional intelligence assist in the pre-
diction of academic success? Educational and Psychological
Measurement, 63, 840-858.

Barros, V. V. D., Kozasa, E. H., Souza, I. C. W. D., & Ronzani, T.
M. (2014). Validity evidence of the Brazilian version of the
Five Facet Mindfulness Questionnaire (FFMQ). Psicologia:
Teoria E Pesquisa, 30, 317-327.

Beck, A. T. (1964). Thinking and depression: II. Theory and ther-
apy. Archives of General Psychiatry, 10, 561-571.

Beck, J. (2011). Cognitive therapy: Basics and beyond (2nd ed.).
New York, NY: Gilford Press.

Bertrams, A., Englert, C., Dickhéduser, O., & Baumeister, R. F.
(2013). Role of self-control strength in the relation between
anxiety and cognitive performance. Emotion, 13, 668-680.

Binet, A., & Simon, T. (1916). The development of intelligence in
children (The Binet-Simon Scale). Baltimore, MD: Williams
& Wilkins.

Blankstein, K. R., Flett, G. L., & Watson, M. S. (1992). Coping
and academic problem-solving ability in test anxiety. Journal
of Clinical Psychology, 48, 37-46.

Butler, L. D., Waelde, L. C., Hastings, T. A., Xin-Hua, C., Symons,
B., Marshall, J., . . .Spiegel, D. (2008). Meditation with yoga,
group therapy with hypnosis, and psychoeducation for long-
term depressed mood: A randomized pilot trial. Journal of
Clinical Psychology, 64, 806-820.

Bybee, R. W. (2010). Advancing STEM education: A 2020 vision.
Technology and Engineering Teacher, 70(1), 30-35.

Cahn, B. R., & Polich, J. (2006). Meditation states and traits: EEG,
ERP, and neuroimaging studies. Psychological Bulletin, 132,
180-211.

Cebolla, A., Garcia-Palacios, A., Soler, J., Guillen, V., Baios, R.,
& Botella, C. (2012). Psychometric properties of the Spanish
validation of the Five Facets of Mindfulness Questionnaire
(FEMQ). The European Journal of Psychiatry, 26, 118-126.

Christopher, M. S., Neuser, N. J., Michael, P. G., & Baitmangalkar,
A. (2012). Exploring the psychometric properties of the five
facet mindfulness questionnaire. Mindfulness, 3, 124-131.

Day, A. L., & Carroll, S. A. (2004). Using an ability-based mea-
sure of emotional intelligence to predict individual perfor-
mance, group performance, and group citizenship behaviours.
Personality and Individual differences, 36, 1443-1458.

Diener, C. L., & Dweck, C. S. (1980). An analysis of learned help-
lessness: 1I. The processing of success. Journal of Personality
and Social Psychology, 39, 940.

de Bruin, E. 1., Topper, M., Muskens, J. G., Bogels, S. M., &
Kamphuis, J. H. (2012). Psychometric properties of the five
facets mindfulness questionnaire (FFMQ) in a meditating and
a non-meditating sample. Assessment, 19, 187-197.

Deng, Y. Q., Liu, X. H., Rodriguez, M. A., & Xia, C. Y. (2011).
The Five Facet Mindfulness Questionnaire: Psychometric
properties of the Chinese version. Mindfulness, 2, 123-128.

Duckworth, A., & Gross, J. J. (2014). Self-control and grit: Related
but separable determinants of success. Current Directions in
Psychological Science, 23, 319-325.

Duckworth, A. L., & Carlson, S. M. (2013). Self-regulation and
school success. In B. W. Sokol, F. M. E. Grouzet, & U. Muller
(Eds.), Self-regulation and autonomy: Social and developmen-
tal dimensions of human conduct (pp. 208-230). New York,
NY: Cambridge University Press.

Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D. R.
(2007). Grit: Perseverance and passion for long-term goals.
Journal of Personality and Social Psychology, 92, 1087-1100.

Duckworth, A. L., & Quinn, P. D. (2009). Development and valida-
tion of the Short Grit Scale (GRIT-S). Journal of Personality
Assessment, 91, 166-174.

Duckworth, A. L., & Yeager, D. S. (2015). Measurement mat-
ters: Assessing personal qualities other than cognitive abil-
ity for educational purposes. Educational Researcher, 44,
237-251.

Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. B., &
Schellinger, K. B. (2011). The impact of enhancing students’
social and emotional learning: A meta-analysis of school-based
universal interventions. Child Development, 82(1), 405-432.

Dweck, C. S. (1986). Motivational processes affecting learning.
American Psychologist, 40, 1040-1048.

Farrington, C. A., Roderick, M., Allensworth, E., Nagaoka, J.,
Keyes, T. S., Johnson, D. W., . . .Beechum, N. O. (2012).
Teaching adolescents to become learners: The role of noncog-
nitive factors in shaping school performance: A critical litera-
ture review. Chicago, IL: University of Chicago Consortium on
Chicago School Research.

Fishbach, A., Eyal, T., & Finkelstein, S. R. (2010). How posi-
tive and negative feedback motivate goal pursuit. Social and
Personality Psychology Compass, 4, 517-530.

Freud, S. (1920). Introductory lectures on psychoanalysis. New
York, NY: W. W. Norton.

Fujita, K. (2011). On conceptualizing self-control as more than
the effortful inhibition of impulses. Personality and Social
Psychology Review, 15, 352-366.

Galton, F. (1869). Hereditary genius: An inquiry into its laws and
consequences. London, England: Macmillan.

Garnefski, N., Kraaij, V., & Spinhoven, P. (2002). Manual for
the use of the Cognitive Emotion Regulation Questionnaire.
Leiderdorp, The Netherlands: Datec.

Gross, J. J. (1998). The emerging field of emotion regulation: An
integrative review. Review of General Psychology, 2, 271-299.

Gross, J. J. (2015). Emotion regulation: Current status and future
prospects. Psychological Inquiry, 26, 1-26.

Gutman, L. M., & Schoon, I. (2016). A synthesis of causal evidence
linking non-cognitive skills to later outcomes for children and
adolescents. In M. S. Khine & S. Areepattamannil (Eds.), Non-
cognitive Skills and Factors in Educational Attainment (pp.
171-198). Rotterdam, The Netherlands: Sense Publishers.

Hooper, D., Coughlan, J., & Mullen, M. R. (2008). Structural equa-
tion modeling: Guidelines for determining model fit. Electronic
Journal of Business Research Methods, 6(1), 53-60.

Hossain, M. M., & Robinson, M. G. (2012). How to motivate US
students to pursue stem careers. US-China Education Review,
4,442-451.

Iveevic, Z., & Brackett, M. (2014). Predicting school success:
Comparing conscientiousness, grit, and emotion regulation
ability. Journal of Research in Personality, 52, 29-36.

Jackson, J. J., Connolly, J. J., Garrison, M., Levine, M., & Connolly,
S. L. (2015). Your friends know how long you will live: A
75-year study of peer-rated personality traits. Psychological
Science, 26, 335-340.

James, W. (1890). The principles of psychology (Vol. 2). New
York, NY: Henry Holt.



Scherer et al.

13

Jha, A., Stanley, E. A., Kiyonaga, A., Wong, L., & Gelfand, L.
(2010). Examining the protective effects of mindfulness train-
ing on working memory capacity and affective experience.
Emotion, 10, 54-64.

Johnson, D. S. (1981). Naturally acquired learned helplessness: The
relationship of school failure to achievement behavior, attri-
butions, and self-concept. Journal of Educational Psychology,
73, 174-180.

Kabat-Zinn, J. (1982). An outpatient program in behavioral medi-
cine for chronic pain patients based on the practice of mind-
fulness meditation: Theoretical considerations and preliminary
results. General Hospital Psychiatry, 4, 33-47.

Kabat-Zinn, J. (2003). Mindfulness-based interventions in context:
Past, present, and future. Clinical Psychology: Science and
Practice, 10, 144-156.

Kabat-Zinn, J. (2011). Some reflections on the origins of MBSR,
skillful means, and the trouble with maps. Contemporary
Buddhism, 12(1), 281-306.

Kabat-Zinn, J. (2013). Full catastrophe living: Using the wisdom of
your body and mind to face stress, pain, and illness (2nd ed.).
New York, NY: Bantam Books.

Kanai, R., & Rees, G. (2011). The structural basis of inter-indi-
vidual differences in human behaviour and cognition. Nature
Reviews Neuroscience, 12,231-242.

Kauftman, D. F., & Husman, J. (2004). Effects of time perspec-
tive on student motivation: Introduction to a special issue.
Educational Psychology Review, 16, 1-7.

Levens, S. M., Devinsky, O., & Phelps, E. A. (2011). Role of
the left amygdala and right orbital frontal cortex in emo-
tional interference resolution facilitation in working memory.
Neuropsychologia, 49, 3201-3212.

Lewin, K. (1948). Time perspective and morale. In G. Watson
(Ed.), Civilian morale (pp. 48-70). New York, NY: Reynal,
Hitchcock.

Linehan, M. M. (1994). Acceptance and change: The central dia-
lectic in psychotherapy. In S. C. Hayes, N. S. Jacobson, V.
M. Follette, & M. J. Dougher (Eds.), Acceptance and change:
Content and context in psychotherapy (pp. 73-86). Reno, NV:
Context Press.

MacCann, C., Duckworth, A. L., & Roberts, R. D. (2009).
Empirical identification of the major facets of conscientious-
ness. Learning and Individual Differences, 19, 451-458.

MacCann, C., Fogarty, G. J., Zeidner, M., & Roberts, R. D.
(2011). Coping mediates the relationship between emotional
intelligence (EI) and academic achievement. Contemporary
Educational Psychology, 36, 60-70.

Marra, R. M., Rodgers, K. A., Shen, D., & Bogue, B. (2012).
Leaving engineering: A multi-year single institution study.
Journal of Engineering, 101, 6-27.

Mega, C., Ronconi, L., & De Beni, R. (2014). What makes a good
student? How emotions, self-regulated learning, and motivation
contribute to academic achievement. Journal of Educational
Psychology, 106, 121-131.

Mello, Z. R., & Worrell, F. C. (2006). The relationship of time
perspective to age, gender, and academic achievement among
academically talented adolescents. Journal for the Education
of the Gifted, 29, 271-289.

Metcalf, H. (2010). Stuck in the pipeline: A critical review of stem
workforce literature. Interactions: UCLA Journal of Education
and Information Studies, 6(2), 1-20.

Mischel, W. (2014). The Marshmallow Test: Mastering selfcontrol.
New York, NY: Little, Brown.

Mischel, W., & Ayduk, O. (2002). Self regulation in a cognitive—
Affective personality system: Attentional control in the ser-
vices of the self. Self and Identity, 1, 113-120.

Misra, R., & McKean, M. (2000). College student’s academic stress
and its relation to their anxiety, time management, and leisure
satisfaction. American Journal of Health Studies, 16, 41-51.

Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R.
J., Harrington, H. L., . . .Caspi, A. (2011). A gradient of child-
hood self-control predicts health, wealth, and public safety.
Proceedings of the National Academy of Sciences, 108, 2693-
2698.

Moors, A., Ellsworth, P. C., Scherer, K. R., & Frijda, N. H. (2013).
Appraisal theories of emotion: State of the art and future devel-
opment. Emotion Review, 5, 119-124.

Morrison, A. B., Goolsarran, M., Rogers, S. L., & Jha, A. P. (2014).
Taming a wandering attention: Short-form mindfulness train-
ing in student cohorts. Frontiers in Human Neuroscience, 7,
897.

Mrazek, M., Franklin, M., Phillips, D. J., Baird, B., & Schooler,
J. W. (2013). Mindfulness training improves working memory
capacity and GRE performance while reducing mind wander-
ing. Psychological Science, 5, 776-781.

National Science Foundation. (2010). Preparing the next gen-
eration of STEM innovators: Identifying and developing our
nation’s human capital. Retrieved from http://www.nsf.gov/
nsb/publications/2010/nsb1033.pdf

National Science Foundation. (2014). Revisiting the stem workforce.
Retrieved from http://www.nsf.gov/pubs/2015/nsb201510/
nsb201510.pdf

Ortner, C. N., Kilner, S. J., & Zelazo, P. D. (2007). Mindfulness
meditation and reduced emotional interference on a cognitive
task. Motivation and Emotion, 31,271-283.

Palmer, R. T., Maramba, D. C., & Dancy, T. E. (2011). A qualita-
tive investigation of factors promoting the retention and per-
sistence of students of color in STEM. The Journal of Negro
Education, 80, 491-509.

Perkins, P., Scherer, S., Palmer, K., & Talley, C. (2015). Do time
perspective and year in school influence GPA in African
American College students? American Journal of Educational
Studies, 7(1), 65.

Ramirez, G., & Beilock, S. L. (2011). Writing about testing wor-
ries boosts exam performance in the classroom. Science, 331,
211-213.

Rattan, A., Good, C., & Dweck, C. S. (2012). It’s ok—Not every-
one can be good at math: Instructors with an entity theory com-
fort (and demotivate) students. Journal of Experimental Social
Psychology, 48, 731-737.

Reyes, M. R., Brackette, M. A., Rivers, S. E., White, M., & Salovey,
P. (2012). Classroom emotional climate, student engage-
ment, and academic achievement. Journal of Educational
Psychology, 104, 700-712.

Roberts, B. W., Chernyshenko, O., Stark, S., & Goldberg, L. (2005).
The structure of conscientiousness: An empirical investigation
based on seven major personality questionnaires. Personnel
Psychology, 58, 103-139.

Schwinger, M., Wirthwein, L., Lemmer, G., & Steinmayr, R.
(2014). Academic self-handicapping and achievement: A meta-
analysis. Journal of Educational Psychology, 106, 744-761.


http://www.nsf.gov/nsb/publications/2010/nsb1033.pdf
http://www.nsf.gov/nsb/publications/2010/nsb1033.pdf
http://www.nsf.gov/pubs/2015/nsb201510/nsb201510.pdf
http://www.nsf.gov/pubs/2015/nsb201510/nsb201510.pdf

14

SAGE Open

Segal, Z. V., Williams, J. M., & Teasdale, J. D. (2013).
Mindfulness-based cognitive therapy for depression: A new
approach to preventing relapse (2nd ed.). New York, NY:
Guilford Press.

Snyder, C. R., Shorey, H. S., Cheavens, J., Pulvers, K. M., Adams,
V. H., Ill, & Wiklund, C. (2002). Hope and academic success
in college. Journal of Educational Psychology, 94, 820.

Spencer, M. B. (2006). Phenomenology and ecological systems
theory: Development of diverse groups. In W. Damon, R.
Lerner (Series Eds.) & R. M. Lerner (Vol Ed.), Handbook
of Child Psychology: Vol. 1. Theoretical models of human
development (6th ed., pp. 829-893). New York, NY: John
Wiley.

Spencer, M. B., Dupree, D., & Hartmann, T. (1997). A phenom-
enological variant of ecological systems theory (PVEST): A
self-organization perspective in context. Development and
Psychopathology, 9, 817-833.

Stolarski, M., Bitner, J., & Zimbardo, P. G. (2011). Time perspec-
tive, emotional intelligence and discounting of delayed awards.
Time & Society, 20, 346-363.

Strayhorn, T. L. (2013). What role does grit play in the academic
success of black male collegians at predominantly white insti-
tutions? Journal of African American Studies, 18, 1-10.

Talley, C., Fife, J., Harris, T., & Hill, O. (2015). Increasing achieve-
ment by strengthening resilience: An ecologically-based inter-
vention for African American students, In L. D. Drakeford
(Ed.), The race controversy in American education (pp. 163-
190). Santa Barbara, CA: Pracger.

Talley, C. E., & Scherer, S. (2013). The enhanced flipped class-
room: Increasing academic performance with student-recorded
lectures and practice testing in a “flipped” STEM course.
Journal of Negro Education, 82, 339-347.

Teasdale, J. D. (1999). Metacognition, mindfulness and the
modification of mood disorders. Clinical Psychology and
Psychotherapy, 6, 146-155.

Toneatto, T., & Nguyen, L. (2007). Does mindfulness medita-
tion improve anxiety and mood symptoms? A review of the
controlled research. The Canadian Journal of Psychiatry, 52,
260-266.

van der Linden, D., Frese, M., & Meijman, T. F. (2002). Mental
fatigue and the control of cognitive processes: Effects on perse-
veration and planning. Acta Psychologica, 113, 45-65.

Verplanken, B., & Orbell, S. (2003). Reflections on past behav-
ior: A Self-Report Index of habit strength. Journal of Applied
Social Psychology, 33, 1313-1330.

Villavicencio, F. T., & Bernardo, A. B. (2012). Positive academic
emotions moderate the relationship between self-regulation
and academic achievement. British Journal of Educational
Psychology, 83, 329-340.

Walton, G. M., Cohen, G. L., Cwir, D., & Spencer, S. J. (2011).
Meer belonging: The power of social connections. Journal of
Personality and Social Psychology, 1023, 513-532.

Wechsler, D. (1943). Non-intellective factors in general intelli-
gence. The Journal of Abnormal and Social Psychology, 38(1),
101.

Webb, T. L., Miles, E., & Sheeran, P. (2012). Dealing with feel-
ing: A meta-analysis of the effectiveness of strategies derived
from the process model of emotion regulation. Psychological
Bulletin, 138, 775-808.

Yeager, D. S., & Walton, G. M. (2011). Social-psychological
interventions in education: They’re not magic. Review of
Educational Research, 81,267-301.

Zimbardo, P. G., & Boyd, J. N. (1999). Putting time in perspec-
tive: A valid, reliable individual-differences metric. Journal of
Personality and Social Psychology, 77, 1271-1288.

Zimbardo, P. G., & Boyd, J. N. (2008). The time paradox. New
York, NY: Free Press.

Zimbardo, P. G., Marshall, G., & Maslach, C. (1971). Liberating
behavior from time-bound control: Expanding the present through
hypnosis. Journal of Applied Social Psychology, 1, 305-323.

Zins, J. E., Weissberg, R. P., Wang, M. C., & Walberg, H. J.
(Eds.). (2004). Building academic success on social and emo-
tional learning: What does the research say? New York, NY:
Teachers College Press.

Author Biographies

Stephen Scherer, is a researcher at Virginia State University and
clinical post doctoral fellow who is primarily interested in studying
the effects of mindfulness on emotion regulation and how these fac-
tors impact the academic success of university students. In addition,
he works to apply this knowledge to developing new academic and
clinically minded programs which aim to improve both student
quality of life and academic outcomes.

Cheryl P. Talley, is an associate professor in the behavioral and
community health sciences graduate program at Virginia State
University. Her research examines the role of affective neurosci-
ence in elucidating the mental, emotional, and spiritual factors lead-
ing to high academic achievement, as well as the beliefs and behav-
iors that promote health and resilience

John E. Fife, teaches in the clinical health psychology graduate
program at Virginia State University. His research interests center
on creating HIV and substance abuse interventions, on examining
the role of spirituality on health and educational outcomes, and
investigating the role of cultural and contextual variables on STEM
(science, technology, engineering, and mathematics) learning in
African American students.



