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Abstract
A review of 13 years of research into antecedehtswversity students’ grade point average
scores (GPA) generated: (i) a comprehensive, conabemap of known correlates of tertiary
GPA, (ii) assessment of the magnitude of averagggiwed correlations with GPA and (iii)
tests of multivariate models of GPA correlates witlind across research domains. A
systematic search of psycINFO and web of knowletigabases between 1997 and 2010
identified 7167 English language articles yield#d datasets reporting 50 conceptually-
distinct correlates of GPA including 3 demografaictors and 5 traditional measures of
cognitive capacity or prior academic performanoeaddition, 42 non-intellective constructs
were identified from 5 conceptually-overlapping digtinct research domains: (1)
personality traits, (2) motivational factors, (8)fsegulatory learning strategies, (4) students’
approaches to learning, and (5) psychosocial ctuéinfluences. 1105 independent
correlations were retrieved and data were analygety hypothesis-driven, random effects
meta analyses. Significant average, weighted airoels were found for 41 of 50 measures.
Univariate analyses revealed that demographicpagcdhosocial contextual factors
generated, at best, small correlations with GPAdiM®&-sized correlations were observed for
high school GPA, SAT, ACT, and ‘A’ level scores.ufrmon-intellective constructs also
showed medium-sized correlations with GPA, namadgd for cognition, academic self-
efficacy, grade goal, and effort regulation. A kuaprrelation was observed for performance
self-efficacy which was the strongest correlate5@imeasures) followed by high school
GPA, ACT, and grade goal. Implications for futuesearch, student assessment and

intervention design are discussed.

Key terms: student, grade point average, self-efficacy, go@ta analysis.
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The psychology of individual differences origindia attempts to predict scholastic
performance. Binet and Simon’s (1916) work showed thildren’s individual cognitive
capacities explained variability in educationalfpenance and, in doing so, laid the
foundations for extensive research into intelligeaad intelligence testing (Neisser et al.,
1996). Theoretical debate focused on the psychcdbgiature of intelligence and applied
research explored how differences in intelligenceés be most usefully assessed (e.g.,
Capenter, Just & Shell, 1990; Gardner, 1983; SpaariB27). Subsequent research has
identified a variety of individual differences thatdict scholastic performance and
prompted construction of a wide range of assessmstiments. This diverse literature has
not clarified how, and to what extent, separatesuess of academic potential are related.
Greater conceptual and methodological integrationld/help focus future research
guestions and facilitate optimal assessment ofsiisdacademic potential. In order to
achieve this we reviewed 13 years of researchdotrelates of tertiary-level academic
performance, where “tertiary-level” refers to pestiool, undergraduate university or college
educationWe investigatedl) which individual differences are associatechvaétter
performance, (2) how strong these associationsaark(3) whether a parsimonious evidence-
based, additive model of predictors can be consd.c

Distinct strands of evidence indicate that predict of academic performance may be
more accurate if they are based on assessmemnaniedy of individual differences, not just
of past achievement and cognitive capacity. Finstertiary education, student selection
procedures reduce variation-in intelligence scagepgecially at selective institutions
(Furnham, Chamorro-Premuzic & McDougall, 2003). Ssyuently, at this level, factors
others than intelligence may be critical to acaiediction of performance. Second, and
more generally, research has identified a variétyoo-intellective factors associated with

academic performance. For example, Ackerman andjéstgd (1997) provided an
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informative analysis of relationships between idehce, personality and interests while
Poropat (2009) demonstrated that academic perfarenarassociated with Five Factor
personality traits. The latter review showed that telationship between conscientiousness
and academic performance was largely independenteatdligence and that when academic
performance at secondary level (i.e., school) vesirolled, conscientiousness added as
much to the prediction of tertiary academic perfance as did intelligence. Less stable
tendencies including motivation, self-regulatorgri@ng strategies and learning styles have
also been found to predict academic performanadralting for the effects of intelligence
and personality (e.g., Chamorro-Premuzic & Furnh2d@8 and see Robbins, Lauver, Le,
Davis, Langley, and Carlstrom, 2004 for a review).

In addition, traditional tests of cognitive alylihave limitations. Following the
construction of the Stanford-Binet intelligencet f@®rman, 1916), the scholastic aptitude
test was developed in 1925. This test is now refeto as the SAT and is the most widely
used, standardized, college admissions test il #orterica (Everson, 2002). Yet, doubts
have been raised regarding cultural and socioecmoases in the SAT and in a more
recent test of academic reasoning, the ACT (ewi¢ckZ 2004). In combination, these
findings suggest that development of comprehensieeyrate, predictive models of
academic performance necessitates a broader rafagse of student capacities and
tendencies. We aimed to provide a foundation feahswmork by presenting an integrative
overview of the evidence supporting a wide rangpretlictors of tertiary educational
performance. Our research focused on individuégifices which have the potential to
enhance the prediction of academic performance avéiabove that achieved by traditional

measures of intelligence or cognitive capacity.
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Measuring Student Performance

Predicting performance depends on being able ®sagst Tertiary, or undergraduate
university, students’ performance is usually exgpeelsin terms of grade point average (GPA),
that is, the mean of marks added over weightedsesucontributing to assessment of the
final degree. GPA is the key criterion for postgratk selection and graduate employment
and is predictive of occupational status (Stre@8€,7). As such, it is an index of
performance directly relevant to training and empient opportunities (Plant, Ericsson, Hill,
& Asberg, 2005) and is meaningful to students, ersities and employers alike. GPA is also
an objective measure with good internal reliabiéithd temporal stability (e.g., Bacon &
Bean, 2006; Kobrin, Patterson, Shaw, Mattern, &iBér 2008). GPA is not without
limitations with questions of reliability and vailig arising as a result of grade inflation
(Johnson, 1997) and institutional grading diffeesn(Didier, Kreiter, Buri, & Solow, 2006).
Nonetheless, no other measure of tertiary acadpenformance rivals the measurement
utility of GPA. For example, behavioral measureshsas time spent studying appear to be
unrelated to, or weakly associated with GPP&range from -.02 to .12), regardless of
assessment method (e.g., number of hours studi@ah@diaries; Hill, 1990; Shuman,
Walsh, & Olson, 1985) or performance criterion (ecgmulative GPA or course GPA).
Unsurprisingly then, GPA is the most widely studmeéasure of tertiary academic
performance and was used as the primary outcomsureesn this study.

Traditional Correlates of GPA: SAT, ACT, Intelligence, High School GPA, and ‘A’
Level Points

Measures of SAT, ACT, and high school GPA are etmdruniversity admissions in
North America. Test developers conceptualized S&@& test of scholastic aptitude and
concordance studies show that the SAT and ACT ighéyhcorrelated (Dorans, Lyu,

Pommerich, & Houston, 1997). There is considerableceptual and empirical overlap
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between these measures of scholastic aptitude arelgeneral measures of intelligence
(e.g., Raven's Advanced Progressive Matrices, 19@8§; & Detterman, 2004). Surprisingly,
however, studies have not included measures diiggiece together with SAT/ACT
assessments when predicting GPA so it is diffttuletermine whether these scholastic
assessments add to, or substitute for, the predippbwer of intelligence tests in relation to
academic performance.

Interestingly, despite differences in course condera grading criteria, high school
GPA is a stronger predictor of university GPA tI&&T or ACT. All three measures have
been found to explain unique variation in GPA (Bechan, Pollack & Burton, 2004; Ramist,
Lewis & McCamley-Jenkins, 2001), collectively acoting for approximately 25% of the
variance (Mathiasen, 1984; Mouw & Khanna, 1993; itob et al., 2004) so leaving
substantial variance unexplained.

In Europe, there is no standardized university adimn procedure (equivalent to
SAT/ACT) but assessment of secondary school pedoo® is normally central to student
selection. In the UK, for example, the advancedegalcertificate of education (‘A’ level
examinations) is usually taken at 18 and is eqaiaio high school GPA. The number of
cross-subject ‘A’ level points attained is the leyry criterion for most UK universities. A
weighted mea of .28 between ‘A’ level points and degree classtiion has been reported
(Peers & Johnston, 1994) although few studiesisfriiationship have been conducted
recently.

We refer to such established measures of acadesteatml and cognitive ability as
“traditional” correlates of GPA to indicate thaetincremental predictive utility of other
(non-intellective) factors need to be demonstratbie controlling for these widely-used
assessments. Thus, in the model tested here, Wwel@acfive traditional correlates of GPA,

namely SAT, ACT, intelligence, high school GPA aadlevel points.
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Psychological Correlates of GPA: A Brief Overview

Intelligence tests (e.qg., Harris, 1940; Neisseal ¢t1996) reflect cognitive capacities,
including the ability to represent and manipuldisteact relations (Carpenter, Just & Shell,
1990). Such measures assess what an individuredo. Other correlates of GPA may clarify
howindividuals are likely to use their intellectu@pacities (Barrick, Mount, & Strauss,
1993; Busato, Prins, Elshout & Hamaker, 1999). tifieation of such non-intellective
antecedents of academic performance has prolitemater the past 10-15 years (e.g., Eccles
& Wigfield, 2002). We will review this research,@vl3 years (1997-2010), and present a
five-domain framework within which non-traditionadrrelates of GPA can be organized.

Many studies have assessed the role of persomabtyademic performance (Poropat,
2009). Dispositional personality traits are assuntikd intelligence, to exert a constant
influence over performance across situations. $uts are, in part, genetically determined
and remain relatively stable over time (see Mur@hdexander, 2000 for a conceptual
review). For example, intelligence scores havetalaitity approximates of .50 —.80 (Plomin,
2001) while estimates of .72 have been reporteddascientiousness (Riemann, Angleitner
& Strelau, 1997).

Research has also highlighted the importance ofatlospecific, motivational
variation to academic performance (Pintrich, 20&4ich research demonstrates that
performance-relevant beliefs, values, and goalSdymamic and contextually bound and that
learning strategies can be learned and broughtruhdeontrol of the student” (Duncan &
McKeachie, 2005, p.117). As Zimmerman (1989) nate-regulated learners are “meta-
cognitively, motivationally, and behaviourally aiparticipants in their own learning
process” (p.4). Consequently, models of acadeeifopnance may need to encompass
expectancies, motivation, goals, and use of seliHegory learning strategies (Eccles &

Wigfield, 2002; Robbins et al., 2004). Unlike idigénce and personality, these predictors
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are malleable and context-sensitive (e.g., Carv8ic&eier, 1981; Wolters, Pintrich &
Karabenick, 2003).

Research into students’ approaches to learnind.(84., Biggs, 1987) developed
using phenomenological methods and has acknowletigeidhpact of motivational and
cognitive processes on learning (e.g. Dise®allesen, Brunborg, & Larsen, 201@uch
research has resulted in over-arching charactemmaof students’ learning styles (e.qg.,
surface versus deep) that imply particular coregielhs of motivation and self-regulatory
control. In practice, however, students’ perforneany depend on changing combinations
of motives and self-regulatory strategies acrofsrént tasks and contexts (Pintrich, 2004).
Consequently, constructs drawn from motivationa self-regulatory research may facilitate
more detailed and flexible characterizations oflpr®rs of scholastic performance than SAL
categorizations.

In addition to individual differences, academicfpamance may be determined by
organization features of learning institutions émelinteraction between individual learners
and their learning context (Bean, 1980; Tinto, )9Tito’s work highlighted the role of
institutional characteristics in shaping studeatshing and reducing student drop out while
later models (e.g., Bean, 1985) emphasized theatiegirole of psychological responses to
contextual influences in optimizing academic pearfance. In general, institutional
characteristics and contextual influences have bssassed in terms of learners’ perceptions
of their environment and their psychological resggmto learning contexts.

In order to clarify which non-intellective factoase most useful in understanding
academic performance we will consider construasffive research domains (1) personality
traits, (2) motivational factors, (3) self-regulgtdearning strategies, (4) students’ approaches
to learning, and (5) psychosocial contextual inflees (see Table 1). Table 2 presents

illustrative items used to measure each of thetecocts listed in Table 1.
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Personality Traits

The orthogonal personality dimensions includechaFive Factor model represent
the most comprehensive and widely applied appré@acbnceptualising and assessing
personality (i.e., conscientiousness, extraversienyoticism, openness, & agreeableness;
Costa & McCrae, 1992). All five traits, and espégiaonscientiousnesbave been found to
predict GPA (see Poropat, 2009 for a review). Messof conscientiousness assess the
extent to which individuals are dependable (eiganized) and achievement orientated (e.qg.,
ambitious). Those high in conscientiousness areard to be more motivated to perform
well (Mount & Barrick, 1995) and to be more persmtwhen faced with difficult or
challenging course materials.

Procrastination(Lay, 1986) is typically defined as a behaviouesidency to
postpone tasks or decision making (Milgram, Mey-&dlevison, 1998; Van Eerde, 2003)
which personality theorists have attributed to@eft impulse control (Mischel, Shoda, &
Peake, 1988). Steel, (2007) has argued that ptowatsn is a central facet of
conscientiousness and indicative of self-regulalionitations. Consequently, students high
in procrastination are likely to achieve less basealike those low in conscientiousness, they
are less likely to persist with challenging work.

Students high impennessare expected to be more imaginative and willing to
consider new ideas. These students may be beteetcamanage new learning essential to
academic achievement (e.g., Vermetten, Lodewijk¥e®munt, 2001; Zeidner & Matthews,
2000). Students high in openness andgreeablenessiay be more likely to attend classes
consistently (Lounsbury, Sundstrom, Loveland & ®ifns2003) and those high in
agreeableness may also show greater levels of ctapewith instructors. This could
facilitate the process of learning (Lounsbury, Steeveland, & Gibson, 2004; Vermetten,

Lodewijks, & Vermunt, 2001). By contrasteuroticismis associated with higher anxiety
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(e.g., Watson & Clark, 1984) and test anxiety (6®mthen & Wambach, 2001), that can
compromise performance on tests and examinatiag R, Goetz, Perry, Kramer,
Hochstadt, & Molfenter, 2004; Zeidner & Matthe#600), as well as reduce motivation
(Watson, 2000). Chamorro-Premuzic and Furnham (Rf@@ad that students high in
neuroticism were more likely to be absent from exations due to illness and note that it is
possible that poorer attendance, more generally,ats® undermine academic performance
among students high in neuroticism.

Extraversionimplies greater sociability and activity levelsu@ents with extravert
tendencies might be expected to achieve lower gradeause they are more distracted and
more sociable than students with introvert tendeneiho are likely to spend more of their
time learning and consolidating knowledge (RolfBuackerman, 1999). Thus, extraversion
may limit students’ capacity to regulate their effdevoted to academic tasks (Bidjerano &
Dai, 2007). Moreover, extraverts have been foangach cognitive decisions prematurely
(Matthews, 1997) which may curtail systematic cdasation and checking required by many
academic tasks.

Traits not easily encompassed by the Five Factateinfmave been found to predict
academic performance, in particulaeed for cognitiofNFC; Cacioppo, Petty & Kao, 1984)
andemotional intelligenc€El; Mayer, Salovery & Caruso, 2002). Higher Nf&dlects
greater intrinsic motivation to engage in effortfolgnitive processing with higher scores
linked to better academic outcomes. The nomologiedlork (Cronbach & Meehl, 1955) for
NFC has not been specified but this construct,dhgtnated in research into processes
underpinning message acceptance and persuasiomamgspotential links. It has been
shown to be positively associated with fluid inghce, openness, low neuroticism, and goal

orientation (Fleischhauer, Enge, Brocke, UllrictroBel & Strobel, 2009) and may also be
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related to self-regulatory learning strategiesuduolg use of meta cognition, elaboration, and
deep learning.

Emotional intelligencéas been assessed in terms of abilities to peregnotions
accurately, understand emotion, and use emotifactitate thinking (Mayer et al., 2002).
Emotional intelligence has also been assessedmstef happiness, stress tolerance, and
self-regard (Bar-On 1997; Schutte et al., 1998}hBoeasures have been assessed alongside
GPA, Consequently, we treat emotional intelligease& constellation of emotional capacities
and tendencies implying greater capacity to mairpaisitive emotion and interpret emotions
in a manner that may facilitate learning and acad@arformance.

We have identified 8 distinct personality measuhas may be associated with GPA.
These are conscientiousness, openness, agreeablea@oticism, extraversion (the Big
Five factors), need for cognition, emotional ingghce, and procrastination (which is closely
related to conscientiousness).

Motivation Factors

Personality may affect achievement through motbraéind, of course, motivation
may be measured directly (Phillips, Abraham & Ba2@)3). There are many different
theories of motivation (see Eccles and Wigfield)2@or a review) but only a limited number
of motivational constructs have been repeatedlynexad in relation to GPA. We will
consider these in three groups, (i) attributionqdineism, pessimism, expectancies, and
perceived control, (i) sources of motivation, gnij goal types.

Attributions, optimism, pessimism expectancies, ahperceived control.

Attributions refer to the way people explain caiwatHeider, 1958; Weiner, 1986)
and particularly, in this context, students’ expldons of past academic failures. Some
students tend to explain poor grades in termseif thwn (internal) failings such as lack of

effort and ability. Others tend to identify exteroauses such as bad luck or insufficient
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teaching. Consequently, we can assess studentigrieies to make internal versus external
attributions. Such tendencies are referred to@ass of contro(Rotter, 1966). In addition to
locus of control, attributions may differ in thetability and globality. Apessimistic
attribution style(Peterson, Vaillant & Seligman, 1988) is charasest by internal, stable
(unchanging), and global (cross-situational) atiitns for past failures (e.g., “I am stupid”).
By contrastpptimisticstudents are likely to make external, unstabld,specific attributions
for past failures (e.g., “the examiner did not usteend my work”), and internal, stable,
global attributions for past successes (e.g., “lcapable and smart”).

Outcome expectancies refer to perceptions of thecestion between behavior and
outcome (e.g., “my studying hard will lead to gapddes”). Optimistic attributions are
associated with more positive outcome expectarandsstronger motivation (Abrahamson,
Metalsky, & Alloy, 1989). Outcome expectancies bardistinguished from efficacy
expectancies that refer to beliefs about persaadlilities (Bandura, 1997). This distinction
is important because some students may believettoat leads to good grades but see
themselves as lacking the necessary skills to mselsluch effort. Others may believe in their
capacity for effortful study but be uncertain whastsuch effort will lead to enhanced
achievement.

Students who believe that they have the skillsabilities to succeed at academic
tasks perform better than those with lower efficaggectancies (Bandura, 1997). Efficacy
expectations for any particular performance depansgtudents’ experience with similar
challenges. When challenges are familiar, studearisdraw upon past experiences to
formulate expectations about specific performanthis has been referred to@erformance
self-efficacy However, when challenges are unfamiliar perforceamust be anticipated on
the basis of more generalised representationdenfaret competencies. This is referred to as

academic self-efficacZimmerman, Bandura & Martinez-Pons, 1992).
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Efficacy expectations refer to perceptions of peas@apacities to perform. By
contrastself-esteemefers to the person’s self-worth. One may havepevwiormance self-
efficacy and still have high overall self-worth. i@@@quently, self-esteem can be regarded as
a trait-like construct. However, following Ecclesdawigfield, (2002), we have categorized
academic self-esteem as a motivational construzuse of its close links to academic
attributions and the evaluation of academic sucassmg students. According to self-worth
theory (Covington, 1998), academic ability is asgamiversal component of self-worth that
individuals are motivated to maintain. For examplérjbuting failure to a lack of effort
protects academic self-esteem but may also leaddduction in effort owing to fear of
failure. Moreover, as a result of such attributideadencies, students may differ in how
much they value academic achievement (Harter, 183&)constructing a more positive
academic self concept is associated with enharndadveement (Hattie, 1993).

Sources of motivation.

Rather than characterizitnpw motivated people are, self-determination theonyafR
& Deci 2000) distinguishes between sources of natitivm, or reasons for task engagement.
The theory proposes that task engagement resugttisfaction of basic psychological needs,
namely, autonomy, competence, and relatednessiithegiundertaken for pleasure inherent
to the taskiqtrinsic motivatior) are associated with optimal self-regulation invuad
autonomy and efficiency whereas tasks engaged imstrumental reasons, such as the offer
of a reward or avoidance of a punishmentiinsic motivatioh are linked to controlled
motivation and volitional difficultie¢deCharms, 1968%elf-determination theory proposes
that intrinsic motivation is achieved and maintaitierough stimulating and challenging task
engagement in which the actor feels competent atmhamous. It is proposed that intrinsic
motivation facilitates optimal learning whereasrgdic motivation may stifle motivation and

performance.
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Goal types.

The type of goal students pursue during academdaystan affect their source and
degree of motivation and, subsequently, their parémce. It has been suggested, for
example, that students’ motivation may be improvgdocusing on effort and self
improvement (which are intrinsically-motivated goalather than on achievement and
competition (which are extrinsically-motivated goalCovington, 1992). It is possible,
therefore, to distinguish between students whganearily oriented towards learning goals
and those who are most focused on performance.@atrmance goals may be inherently
extrinsically-motivated but can have differing effe on performance depending on whether
they are performance approach goals, focused acigation of positive achievement, or
performance avoidance goals directed towards asgdmm anticipated failure or negative
evaluation (Elliot & Harackiewicz, 1996). Perforntanavoidance goals have been found to
be associated with reduced motivation and achieme(idliot & Church, 1997) whereas
performance approach goals may enhance academiatiart and evaluation of academic
competence (Harackiewicz, Barron, Pintrich, El&othrash, 2002). We will, distinguish
betweerearning goal orientationperformance goal orientatiofreferring to performance
approach goals), amqkerformance avoidance goal orientation.

Goal theories (e.g., Locke & Latham, 1990) sugyest performance feedback is
central to goal setting and goal striving. In aademic context, performance feedback
usually consists of grades awarded for exams asigraments (Wood & Locke, 1987).
Performanceedf-efficacy and grade expectancies are expectsthtnlise as performance
feedback is accumulated (Bandura, 1997; Lent & Br,a®@06) and, consequently, to be
most strongly predictive of GPA among experiendedents (Pajares & Miller, 1995). In
this context we can definegaade goal(e.g., “l want to get 65% on this test”) as a sfieci

performance goal based on prior feedback.
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Overall, then we have identified 12 distinct budsaly related motivational constructs
that may be correlated with GPA, namely, locusarftool, pessimistic attributional style,
optimism, performance self-efficacy, academic séficacy, self-esteem, intrinsic
motivation, extrinsic motivation, learning goal@mtation, performance goal orientation
performance avoidance goal orientation, and gradé g
Self-Regulatory Learning Strategies

Students regulate their cognitions, emotions, na¢itvn behaviors, and environment
(Boekaerts & Corno, 2005). The motivational fastame have considered do not encompass
differences between students in their typical Usset-regulatory learning strategies. Yet the
extent to which students employ such strategiesmmegiate (and moderate) the effects of
dispositional characteristics (such as intellecbaglacity and personality) and psychosocial
contextual influences on academic performance.

Theorists have distinguished between motivationarition, with motivation
culminating in the formation of goals or behavidunéentions, and volition guiding the
translation of goals into actions (Kuhl, 2000). Aading to Gollwitzer’s (1990) ‘rubicon’
model, decisions about “why” one should act andéwefi one should invest effort are part of
the goal setting process that precedes goal conanttr®nce a goal has been formulated,
goal striving begins. In this phase, regulatorycpsses focus dmwto best implement effort
(Boekaerts & Corno, 2005). Students’ use of distasdf-regulatory strategies may render
such post-motivational, goal striving more or leffective, thereby, predicting performance.
Thus assessment of self-regulatory strategies axaptéte greater accuracy in predicting
academic performance (see Pintrich, 2004 and Viéodtieal. 2003 for reviews).

Pintrich’s (2004) model of self-regulated learnoanprises the most comprehensive
set of constructs assessing learning-relatedysgiftatory strategies. Four areas of self-

regulated learning are assessed, namely, motivatfent, cognition, behaviour, and context.
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This model has been assessed using the Motivatatk§es for Learning Questionnaire
(MSLQ). This multi-measure assessment tool measuncksdes constructs discussed above
but uses different labels to describe some of thesstructs. Specifically, the MSLQ
constructs of (i) intrinsic goals, (ii) extrinsiogls, (iii) task value, and (iv) self-efficacy map
onto what we refer to as (i) learning goal orieiotat(ii) performance approach motivation,
(i) intrinsic motivation, and (iv) academic sadfficacy, respectively.

The MSLQ also assessest anxiety This construct can be viewed as a trait related t
neuroticism but can also be conceptualised asatidecof a specific form of affect control.
Adopting the latter view, we grouped this constmith other self-regulatory capacities. In
addition, the MSLQ measures control of learningdéglbut this construct has only rarely
been included in studies assessing GPA and wagfthe, omitted from our analyses.

Cognitive strategies assessed by the MSLQ incledearsal, elaboration,
organizational, critical thinking and concentratgirategies as well as more general measures
of meta-cognitive self-regulation (Pintrich, 200Rehearsaktrategies include “shallow”
learning techniques such as rote learning whidbdaming through repetition whereas
organization(e.g., note taking and organising points meanihgfuelaboration(e.g.,
summarizing material using one’s own words) antical thinking (e.g., questioning the
validity of key texts and materials) reflect incsewly “deeper” learning strategies that are
proposed to facilitate learning and achievem&uncentration\Weinstein, Zimmerman, &
Palmer, 1988) refers to students' ability to diggad maintain attention during academic
study.

Meta-cognitiornrefers to a cluster of self-regulatory techniquelssed during
learning (Wolters et al., 2003). These include piag (e.g., setting learning goals), self
monitoring (e.g., of comprehension) and flexibilfg:g., selection and implementation of

task appropriate learning strategies).
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Assessment of behavioural self-regulatory capac(fentrich, 2004) includes a
measure oéffort regulationthat encompasses self management of motivatipersistence
when challenged by difficult work. Effort regulatias related to conscientiousness and
academic self-efficacy. Achievement motivation affdrt regulation are very closely related
constructs and illustrate how different labels rhayused for very similar predictors of
scholastic performance in different research domamthis case, studies of personality traits
versus self-regulatory capacities. Pintrich (19819p identifieshelp seekings a behavioural
strategy encompassing “other regulation” i.ee,dhtions of teachers and peers (Ryan &
Pintrich, 1997; Wolters et al., 2003). Finally, t&LQ includes measures of the regulation
of the learning contexts (Pintrich, 2004) includegheasure opeer learningwhich
involves talking to peers about their learning velastime/study managemeassesses use of
study plans and the regulation of the learning remvnent (e.g., turning the television off
while studying). Use of the MSLQ illustrates mutteasure research into the importance of
volitional control of action to students’ perfornt@n(Corno, 1989; 1993; Kuhl, 1994; 2000;
Wolters et al., 2003) but it is unclear whethes thiventory is comprehensive or optimal in
its selection of predictors.

Like the MSLQ, the Learning and Study Strategy hteey (LASSI; Weinstein,
Zimmerman, & Palmer, 1988) is a multi-measure (d&le assessment inventory designed
to identify tertiary-level students’ strengths amelaknesses. The two inventories overlap
substantially but use different nomenclature. B@neple, measures of (i) information
processing, (ii) selecting main ideas, (iii) selting, (iv) motivation, and (v) time
management, in the LASSI map directly onto the MSh€asures of (i) elaboration, (ii)
organization, (iii) meta cognition, (iv) effort relgtion, (v) and time/study management,
respectively. The LASSI also assesses test stestegfudy aids, and “attitude” but these have

rarely been investigated as correlates of tertidPA and so are not included in our analyses.
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To clarify the labelling of these self- regulatongasures we have provided a supplementary
table (Table S1) listing measures, and labels sttt MSLQ, the LASSI and in this study.

Overall then, we have identified 11 distinct buated self-regulatory learning
capacities that may be correlated with GPA, nantebt, anxiety, rehearsal, organization,
elaboration, critical thinking, meta cognition,@ffregulation, help seeking, peer learning,
time/study management, and concentration.
Students’ Approach to Learning (SAL) Models

SAL models provide broader characterizations afnlieg tendencies than
assessments of self-regulatory strategies (Pint2@04). Three broad approaches to learning
have been identified (Biggs, 1987; Craik & Lockhd@72; Entwistle, Hanley & Hounsell,
1979). Theleepapproach is characterized by learning strategiels as critical evaluation
and information syntheses combined with an intdmsotivation to learn. By contrast,
surfaceapproaches involve shallow cognitive strategiehas memorization, and rehearsal
in combination with an extrinsic motivation. Finglstudents’ adopting strategicapproach
are thought to use both ‘deep’ and ‘surface’ stjieedepending on the importance and
characteristics of the task. Deep strategies a@nasd to promote optimal learning and
enhanced performance although the relationshipdmt#AL and achievement may be
moderated by assessment method (Boyle, Duffy & Bawmy, 2003), task (Dart, & Clarke,
1991) and teaching style (Duff, 1999; Ramsden, 1&iéhardson, 1995; Wilson, Smart &
Watson, 1996) highlighting the importance of cohtanxd students’ perceptions of context.
SAL models encompass motivational and self-regoyatonstructs. Thus the question arises
as to whether these 3 approaches to learning (dadpce and strategic) are redundant or
useful additional characterizations of studentpazaties and tendencies that facilitate
prediction of GPA.

Psychosocial Contextual Influences
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Prior to the work of Tinto (1975) and Bean (198&jgarch on student attrition and
work persistence had focused on student charattsri$into’s educational persistence
model focused on “the impact that the institutitself has, in both its formal and informal
manifestations, on the withdrawal behaviors obits) students” (Tinto, 1982, p. 688).
According to this model, university systems intéraith student characteristics (e.g., sex,
ethnicity, and values) and experiences (e.g., @asevement) to determine students’ degree
of interaction with social (e.g., peers), and acaidesystems (e.g., academic advisors and
wider university systems). Optimal adjustment rissim strongesocial, academiand
institutional integrationas well as greatgoal commitmenge.g., commitment to obtaining a
degree) which supports students’ persistence, eadieanic achievement. Students whose
academic experiences create conflicts with preWeestablished beliefs and values may find
integration challenging (Tinto, 1993) and, therefato less well. Similar research by Bean
(1980) and colleagues (Bean & Metzner, 1985; Met&nBean, 1987; Elkins, Braxton, &
James, 2000; Stoecker, Pascarella, & Wolfle, 1888)lighted external influences on
integration such as family support, finances, amar$ of paid employment. These contextual
influences are thought to shape students’ respdosgsversity life including affective
responses such agess anddepressionin addition to goal commitment, and value
assessments which, in turn, affect integrationagatiemic performance.

We have identified 8 psychosocial contextual iaflces. These include three
aspects of organizational integration, namelydgial, (ii) academic, and (iii) institutional
integration and five other factors (iv) goal conmméint, (v) social support, (vi) general stress,
(vii) academic stress and, (viii) depression.

Demographic Correlates of GPA: Age, Sex and Socic@eomic Status

Population demographics and political position$imher education have changed

over time in the US and Europe resulting in mokedie student populations. It is important,
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therefore, to explore the role of demographic iefices on academic achievement. Recent
trends show that, on average, students from hig@oeconomic backgrounds and women
attain higher GPAs than their respective countésgarg., Dennis, Phinney & Chuateco,
2005; LaForge & Cantrell, 2003; Robbins et al.,£208mith & Naylor 2001). It has been
suggested that higher socioeconomic status fdesiteffective academic and social adaption
to university; however, questions remain aboutgieder gap in performance with course
selection, assessment methods and psychologicaatbastics identified as possible
influences. Older students are also expected tptdmdter to university situations (Clifton,
Perry, Roberts, & Peter 2008) but mixed findings raported with some studies showing that
older students achieve higher GPAs (Clifton, PeRgberts, & Peter 2008; Etcheverry,
Clifton, & Roberts, 2001) but others failing to elpge this association (Farsides &
Woodfield, 2007; Ting & Robinson, 1998). Conseqliente included age, gender, and
socioeconomic status in our analyses.

Which Correlates of GPA are most important?

Previous reviews have considered predictors of igndduate GPA drawing upon
subsets of the literature we have considered. Towt comprehensive by Robbins et al.
(2004) reviewed a range of motivational, skill ahtextual factors. These authors found
that achievement motivation, here referred to wtafegulation (Pintrich, 2004), and
academic self-efficacy were the best predictor&BA and that women students and those
from higher socioeconomic status backgrounds atthimgh GPA scores.

In a meta analyses of relationships between FiaelFpersonality traits and GPA,
O’Connor & Paunonen (2007) report a small to medaffact size for conscientiousness and
very small effects for extraversion, neuroticisppeoness and agreeableness. This pattern
was largely confirmed in a comprehensive meta a&ealypy Poropat (2009) who also found

support for a predictive role for conscientiousn@agsr and above that of intelligence.
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Similarly, a review by Steel (2007) found that pemtination was moderately and negatively
associated with GPA. Measures of need for cogndimh emotional intelligence have also
been shown to have small effects on GPA (Caciopfre&y, 1982; Parker, Duffy, Wood,
Bond & Hogan, 2005a).

Evidence for other academic goals and GPA is liess.cA review by Payne,
Youngcourt and Beaubien (2007) found a very smadlative relationship between
performance avoidance goals and GPA and littleesndd of a relationship between
performance approach goals and GPA. Yet, in a aimélview, Linnenbrink-Garcia, Tyson,
and Patall (2008) found evidence of small positalationships between GPA and both
performance approach goals and learning goals. HewPekrun, Elliot, and Maier (2009)
concluded that the effect of learning goals is waadt may disappear when controlling for
the effects of other academic goals.

The Present Study

Our review identified 5 traditional correlates efttary GPA (intelligence, SAT, ACT,
high school GPA and ‘A’ level points) and 3 demgquiria factors (sex, age and
socioeconomic status). In addition, we identifi@dndn-intellective constructs that have been
identified as potentially useful correlates ofisast GPA. We grouped these into 5
conceptually overlapping research areas: persgrgdits (8 constructs), motivational factors
(12 constructs), self-regulatory learning stratediEl constructs), students’ approaches to
learning (3 constructs) and psychosocial contextiflelences (8 constructs) (see Table 1).
As the direction of an effect cannot be reliablieimed from cross-sectional measurement,
study design was explored as a moderator, i.espeiive design measuring the predictor
prior to the assessment of GPA versus cross-seti@@sociation at the same point of time.

This diverse literature raises a series of questamswerable by quantitative

analysis: (i) how strong are the univariate assmria between these diverse constructs and
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GPA, (ii) are observed correlations moderated lbgsisectional versus prospective study
designs, (iii) which constructs are most importaithin the five research domains we have
identified, (iv) do non-intellective constructs éxip additional variance in GPA controlling
for traditional correlates [as defined above], &ndcan we construct a comprehensive but
parsimonious model of factors that most strongfluence university students’ academic

attainment.

Method
Searches and Inclusion Criteria

A systematic search was undertaken in three stagesate primary articles. Search
terms contained adjectives or derivatives of “dataants”, “academic achievement” and
“undergraduate student” that were combined usisgreges of Boolean and/or operators and
wildcards (see Supplementary Table S2). These acatibns were used to search psycINFO
and the Web of Knowledge databases between 199ZCdfd Only English language
journals were considered and studies conducteddeutsirope or North America were
excluded because so few studies were located. séaixh yielded a total of 7167 records
that were exported into a reference citation manatpere titles and abstracts were screened
for relevance.

At stage 2, studies were included if they repogedssociation between a measure of
GPA and a measure of at least one non-intellectimestruct listed in Table 2. At stage 3;
ancestry (searching the references of includedes)iand descendency (searching articles
citing included articles using Web of Knowledgequstes were conducted to locate further
primary articles of potential relevance. These wkesn screened using the stage 2 inclusion
criterion. This process continued cyclically umtdl new articles emerged. More than 400

papers were read. However, relevant data werebtatnable for many. After duplicate
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datasets were excluded this process generatedafiergthat contained 242 unique datasets
(55 in Europe and 186 in North America).

The effect size was used to represent the direction and strerfgiesmciations
between GPA and its correlates because it is thst cmonmon effect size measure used in
studies of academic performance. GPA measuresdedlstudents’ overall degree marks,
quarter, semester, course or test marks. Wheregpegqrted demographic constructs,
namely age, sex and socioeconomic status and ltbeviiag intellective constructs; SAT,
ACT, ‘A’ level points, high school GPA and geneiraelligence these were also included.
Where data were missing, authors were contacteavaerd authors did not respond, data
were transformed intowherever possible; F (for 2 groups), andx? values were
transformed (see e.g. Hunter & Schmidt, 1990, domiulae). Papers from which data were
extracted are marked with an asterisk in the refsreection.

Measures and Data Extraction

Measures of cumulative GPA over semester(s) of§e@BPAum) provide the most
reliable proxy of undergraduate achievement whifAG®ver a shorter time span (e.g., a
single course or test situation) (GRBAs9 contain less information. To obtain a relialyilit
coefficient for GPAourse 'S between GPAm and GPAqursewere meta analysed. Results
showed a true score correlation of .&% O, N = 1581) for GPAu{GPAccurseCOMbinations.
Consequently, a reliability coefficient of 1 wasigmed to measures of GRAanda
coefficient of .6 assigned to measures of G4,

Table 2 shows representative measures and iterdsasssess the 42 non-intellective
constructs considered in this study. Where stamsialdneasures were not used, data were
only coded if illustrated items or clear definitgowere provided that corresponded to the
definitions listed in Table 2. In combination witlhe demographic (age, sex and

socioeconomic status) and traditional construcAsT(RCT, high school GPA &
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intelligence) 50 constructs were considered. Messaf socioeconomic status typically
assessed income and educational levels (e.g., Robhlien, Casillas, Peterson & Le, 2006)
while intelligence was measured using validate@sssent instruments such as the revised
Wechsler Adult Intelligence Scale (Wechsler, 198k following data were coded from
each primary article where present:

(a) full reference details

(b) study location [Europe/North America]

(c) GPA type [GPAmGPAcoursd

(d) construct(s)

(e) internal reliability of construct(s)

() correlation type (g) correlation effect sied direction

(h) effect sizeN

(i) study design [prospective/cross-sectional/rdiwaknown].

Correlations were reversed scored where necessdhat higher scores represented
higher levels of the defined construct. Prospedi&a were extracted when possible and is
identified here using the abbreviation ‘pro’ whilata measured concurrently is identified as
‘cs’ (cross-sectional). For some correlationsdhta were a mixture of cross-sectional and
prospective data (e.g., where cumulative GPA weaanabination of future and past behayior
and is identified as ‘mixed’. In other studies &iswot possible to determine the design from
the report. In these cases the data is identiedatk’ (not known). Information on study
design was collated for the non-intellective fastonly as traditional correlates and
demographic information were generally retrospectather than self reported in real time;
measures of intelligence were an exception bstwell known that test scores are fairly

stable over time (Jones and Bayley, 1941)
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Following Hunter and Schmidt’'s (2004) recommendajao more than two
conceptually equivalent construct/GPA combinatifsamn any one study entered the
analysis. When three or more measures of GPAriom@nd/or conceptually equivalent
constructs were reported data were combined tdaeceeeomposite. Where multiple measures
of GPA were not independent only the most reliabéasure of GPA (that is GRA) was
extracted. In such instances, composite correlatiggre calculated where possible using
Hunter and Schmidt’s (2004) formula; otherwiseyrelations were averaged. The sanigle
was reported in all cases (Hunter & Schmidt, 20@dhere psychological composites were
calculated the Spearman-Brown formula (see Hunt8cBmidt, 2004) was used to calculate
corresponding internal reliabilities and the reliibs of averaged correlations were
averaged . All remaining correlations were eithgabaters as reported in the original
source or data that were transformed into a cdroel@oefficient from information
contained in the report; corresponding alpha rditglzoefficients were recorded wherever
possible. When reliability estimates were not pded, such information was obtained from
the inventories’ manuals and/or previous artiched had reported the reliability of
corresponding scales. The reliability of demographariables, SAT, ACT, ‘A’ level points,
high school GPA and intelligence were assumed tb lxeless information contained in the
report stated otherwise.

Inter-Rater Reliability

Prior to analysis, 54 (25%) distinct datasets veetected at random and coded by two
independent, doctoral, psychology students accgridithe construct definitions provided in
Table 2. Constructs were identified as being preseabsent for each dataset resulting in 54
Kappa scores. Perfect agreement is indicated bygra f 1.0. Observed scores ranged from
.62 — 1.0 with 47/54 (87%) recorded as 1.0.

Analytic Strategy
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Hypotheses were examined in three analytic staps.Reta-analyses were conducted
to generate average weighted correlatiof)sbetween GPA and each other separate
construct. Second, moderator analyses using stesigml (prospective versus cross-sectional)
were conducted where sufficient data were availaliied, a series of regression analysis
were conducted to test which particular constr(faiswhich data were available) were the
best predictors of GPA. GPA was regressed ont@l@Vant constructs within each of the
five non-intellective domains. Regression analysas also conducted to explore which of
the best predictors of GPA (for which data werelatée) explained variation over and
above the traditional assessment methods alreatyingractice. Colleges in North America
typically use either the SAT or ACT, so these weeated as a single construct in the
regression models alongside high school GPA. #érregression model examined a cross-
domain integrative model of academic performanegiticluded the most significant
measures of GPA.

Meta Analyses

Meta analyses were conducted using a random effeatiel because accumulated
evidence suggested heterogeneity in effect sizasdhal Research Council, 1992).
Following Hedges and Olkin, (1985) correlations everst transformed into Fisher's Z and
then back transformed to provide mean observgeffect size. Corresponding 95%
confidence intervals were also calculated. To astesresidual variandéand Q statistics
were calculated. Cochran’s (1954 sQitistic reflects the total amount of variancéhie meta
analysis whereas Higgins and Thompson’s (20023lue indexes the proportion of variance
that is due to between-study differences and unhkeQ statistic, it is not sensitive to the
number of associations considered. A statisticgitipificant Q statistic indicates substantial
heterogeneity where4$ values range from 0 to 100% and it has been steg¢hat values

of 25%, 50%, and 75% indicate low, moderate agtl hieterogeneity, respectively
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(Higgins, Thompson, Deeks & Altman, 2003). In adxht rho correlations were calculated in
which observed correlations were corrected for miemsent error in the GPA criterion and
the predictor variable using the Hunter and Schif@@04) approach. Credibility intervals of
95% around the mean rho correlations and correspgnd was also calculated (Hunter &
Schmidt, 2004) to assess the validity of generajiziom calculated mean effects.

Our analyses were inspected after the removailittiers and influential cases to
identify when our conclusions would be substantialtered by their omission. Following
Viechtbauer and Cheung (2010), 3 indices were dm@awrstudentized deleted residuals;
DFFITS and Cook’s distance. Viechtbauer and ChgBa0) suggest some rules of thumb
for when these indices indicate that the effeqagsible outliers or influential cases may
require some further scrutiny. In terms of the shized deleted residuals, they suggest that
finding more than k/10 residuals greater than 6 W®uld be unusual. For the DFFITS
measure, Viechtbauer (2011) suggests that, fandora effects model, a value greater than
3y/1/(k — 1) wherekis the number of effects, require closer inspectitr the Cook’s
distance measure, he suggests inspecting cases thikeaesulting value exceeds the value of
+%, df = 1, that cuts off 0.5 in the lower tail ar&de have used all three criteria in evaluating
the effect of outlying studies on our results.

Publication of statistically significant resultsmore probable (e.g., Greenwald, 1975)
and this increases the likelihood of type 1 erfarsl an over estimation of the mean effect
size) in meta analysis. To examine this potenies,bwve applied Duval and Tweedie’s
(2000) “trim-and-fill” procedure which first estirtes the number of studies that may be
missing due to publication bias. Missing studiessarbsequently imputed and the effect size
recalculated. The package ‘Metafor’ in R (Viechteia2010), Field and Gillett’s (2010)

macros, and Cheung’s (2009) LISREL syntax genexaéoe used for all the analyses.
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Results
Data Description

A total of 1105 independent correlations were aredy(911 relating to non-intellective
constructs, 59 to demographics, and 135 to traditioonstructs, i.e., SAT, ACT, high school
GPA, ‘A’ level points, and intelligence). Of thes#%8 and 337 were correlations with
measures of GPfAmand GPAourse respectively. Of the non-intellective associasiof00
were prospective, 228 were cross-sectional, andvH8 of mixed design. The design of 175
correlations could not be determined. Table 3 tetae design and GPA criterion
information for each construct separately.

Meta analyses of the following constructs were tasefive or less independent
correlations: UK ‘A’ level points, need for cogmiti, performance self-efficacy, peer
learning, and academic-related stréés ianged from 933 to 141Ks from 4 to 5). Other
correlations were based on good sample sidesgnged from 1026 to 75000) drawn from
larger numbers of sampldss(ranged from 6 to 69).

Table 4 presents the meta-analytic results for eaatelate and includes details of
sample sizeN) and the number of independent correlation caefits k) that each mean,
weighted correlation is based on. For each cortstitue mean, weighted correlatiari)(and
corresponding 95% confidence intervals (CISand Q statistics are reported. The o (
correlations are reported together with 95% crditfbntervals (CVs) and finally, based on
r*, an estimation of the number of studies missing tdupublication bias is reported and
where this is greater than 0, the correspondingsseljl effect size is also reported. Figure 1
detailsr” andcorresponding 95% Cls of the 42 non-intellectivastoucts.

We applied Cohen’s (1992) useful guidelines onrpretation of the magnitude of
sample-weighted average correlation$. (According to Coher,” = .10 is 'smallt™ = .30 is

'medium' and” = .50 is 'large’.
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Demographics (Sex, Age, Socioeconomic Status) andhditional Factors (SAT, ACT,
High School GPA, ‘A’ Level Points and Intelligence)

Correlations between GPA and socioeconomic backghosex and age, indicated that,
in general, students from higher socioeconomic ¢paknds (" = .11, 95% CI [.08, .15]),
older studentsr{ = .08, 95% CI [.03, .13]) and female students<.09, 95% CI [.15, .04])
obtained higher grades. These demographic effeetesitimates were small.

Measures of high school GPA' = .40, 95% ClI [.35, .45]), SAT{=.29, 95% CI [.25,
.33]), and ACT (" =. 40, 95% CI [.33, .46]) were, as expected, pasiimedium-sized
correlates of GPA. ‘A’ level points in the UK, (= .25, 95% CI [.12, .38]) and measures of
general intelligencer{ = .20, 95% CI [.16, .24]) revealed small, positiseerage
correlations with GPA.

Personality Traits

As expected, conscientiousness$,« .19, 95% CI [.17, .22]) was the strongest
correlate of GPA among the Big Five personalitydes. None of the remaining Big Five
Factors were important correlates of GPA (agreeasier” = .07, 95% CI [.04, .09],
openness;” = 09, 95% CI [06, .12], extraversiori,= -.04, 95% ClI [-.07, -.02], and
neuroticismr” = -.01, 95% CI [-.04, .01]). Cls for neuroticism csesl zero.

Need for cognitionr( =.19, 95% CI [.04, .33]) and emotional intelligerfce= .14,
95% CI [.10, .18]) showed small positive, signifitaorrelations with GPA whereas
procrastination was found to have a small, negativerage correlation with GPA'(= .22,
95% CI [ -.27, -.18]) which was marginally largbah the conscientiousness/GPA
correlation.

Motivation Factors
Measures of optimism, locus of control and seleest were found to have small

correlations with GPAr({'s = .11, 95% CI [.04, .17], .13, 95% CI [.04, .22 .09, 95% CI
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[.05, .13], respectively) whereas pessimistic ladtional style (for negative academic events)
was unrelated to GPA'(= .01, 95% CI [-.12, .13]). With the exception @ssimistic
attributional style, Cl intervals did not crossae@ndicating that these effects were
statistically different from zero.

As expected, intrinsic motivation’(=.17, 95% CI [.12, .23] was a small, significant,
positive correlate of GPA whereas extrinsic mota{r* =.01, 95% CI [-.06, .08]) was not
significantly associated with GPA. Learning goakatation ¢ =.10, 95% CI [.09, .13]) and
performance goal orientation’ (= .09, 95% CI [.06, .12]) were found to have smabisifive
correlations with GPA whereas performance avoidgoae orientation showed, as expected,
a small negative association with GRA ¥ -.14, 95% CI [-.18, -.09]). Medium correlations
were observed between GPA and academic self-effigde .31, 95% CI [.28, .34]) and
grade goalr( = .35, 95% CI [.28, .42]). Grade goal was the secangeist correlate of GPA.
Performance self-efficacy was strongly associatigd GPA ¢* = .59, 95% CI [.49, .67])
and was the largest effect observed.

Self-Regulatory Learning Strategies

Four information processing strategies namely, raetmition ¢ = .18, 95% CI [.10,
.26)), critical thinking (" = .15, 95% CI [.11, .18]), elaboration & .18, 95% CI [.11, .24])
and concentration{ = .16, 95% CI [.14, .19]) that represent deep leaymiere found to
have small, significant, positive correlations W@RA. By contrast, measures of organization
and rehearsal learning were not significantly aissed with GPA (" = .04, 95% CI [= -.06,
.15] andr*= .01, 95% CI [-.07, .10], respectively).

Considering measures of behavioral self-regulatimnfound that time/study
managementy{ = .22, 95% CI [.14, .29], help seeking € .15, 95% CI [.08, .21]) and
peer learning r{ = .13, 95% CI [-.06, .31]) were small positive coatel of GPA, although

the Cl intervals around peer learning crossed Z&ffort regulation (" = .32, 95% CI [.29,
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.35]) showed a medium, positive correlation withAGRhere test anxietyr{ = -.24, 95% ClI
[-.29, -.20]) showed a small, negative correlatioth GPA.
Students’ Approaches to Learning

The relationship between ‘surface’ learning and G#& small and negatie” = -
.18, 95% CI [ -.25, -.10]) where as ‘deep’ € .14, 95% CI [.09, .18]) and ‘strategi¢” =
.23, 95% CI [.17, .30]) approaches to learningeAfeund to have small, positive
associations with GPA.
Psychosocial Contextual Influences

Goal commitment was the strongest correlate of @B Tinto’s (1975) student
dropout model but was found to have only a smaljtive association with GPA™(= .15,
95% CI [.07, .22]). Sociaf{ = .04, 95% CI [-.02, .10]), academic & .07, 95% CI [-.00,
.14]), and institutionalr{ = .04, 95% CI [.01, .08]) showed very small assoesigiand Cls
for social and academic integration crossed zadi¢cating that these effects were not
significantly different from zero. Measures of peglogical health and social support were
correlated with GPA in the expected direction vathall, negative effects of general stress
(r* =-.13, 95% CI [-.19, -.06]) and academic stressz(-.12, 95% CI [-.21, -.02]) and a
small, positive effect of social support € .08, 95% CI [.03, .12). Depression was found to
have a small, negative associatioh<{ -.10, 95% CI [-.17, .02]) that was not statistigal
significant as indicated by the CI crossing zero.
Outliers and Influential Cases

The number of outliers did not exceed k/10 (rachdp to the nearest integer value)
in any of our analyses. When either the DFFITS eaVas greater tha®/1/(k — 1) or the
Cook’s distance exceedg df = 1, we re-ran the analysis to recalculateaverage effect
size with that study excluded. Analyses were refonr22 of the 50 constructs; for all

except one analysis, only one outlier needed texicRided according to these criteria. In one



NON INTELLECTIVE CORRELATES OF ACADEMIC PERFORMANCE 31

analysis, two outliers were, separately, excludée effect of excluding the outlier was
trivial in all but one analysis. The average catiein computed excluding the outlier did not
differ by more than 0.05 from that obtained witlk thutlier included, and in none of these
cases did this small discrepancy affect the diveabr effect size interpretation. In one
analysis; the peer learning/GPA combination, tisempancy was a little larger that the
others (.08) but this association was non-sigmificgith and without outliers as indicated by
Cls that crossed zero.

Publication Bias

Duval and Tweedie’s trim and fill analyses led tdifference > 0.05 in two of the 50
constructs tested; ACT € .40 before and = .50 after missing studies imputéd; 21) and
meta cognitionr(= .18 before and = .12 after missing studies imputéd; 9) indicating
that publication bias may be a problem for thesasuees leading to an underestimation of
the effect of ACT and an overestimation of the eff# meta cognition on GPA. As most
colleges accept SAT and/or ACT scores, followindgBos et al., (2004) these measures
were combined; = 0.34 95% CI [.30, .38] in the cross-domaintiaariate models (see
below).
Moderator Analysis

Nine of 42 non-intellective constructs obtaineda-significantr+ as indicated by
Cls that crossed zero (neuroticism, pessimistriational style, academic extrinsic
motivation, rehearsal, organization, peer learnsogjal integration, academic integration
and depression). Of the remaining non-intellectiolstructs, with the exception of
procrastination, emotional intelligence, optimismitical thinking, effort regulation,
concentration, stress (in general) and acadengasssthe associateddfatistics were
significant, and? values large. Additionally, the credibility inteis around the rho

correlations were relatively wide indicating thia¢tte is substantial variation in the individual
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correlations across the studies. Study desigrsgacive vs. cross-sectional measurement)
was examined as a potential moderator where thaseswfficient data to support these
analysesK> 5 in each sub-group; Borenstein, Hedges, HiggRpthstein, 2008);
sufficient data for 14 constructs were availaldft®r the moderation analyses, sub-group
analysis was performed by grouping the associatigrstudy design (prospective vs. cross -
sectional measurement) and assessing heterogbeeitgen groups using the between-group
Q statistic within a random effects model. Resulteeded no moderating effect for the
relationships between GPA and conscientiousnessoti@sm, openness, agreeableness,
performance goal orientation, avoidance goal oaigor, test anxiety, social integration or
social support. Significant between-group Q stiagstvere found for relationships between
GPA and extraversion, academic self-efficacy, esteem, learning goal orientation and
intrinsic motivation. Table 5 presents the findimgshe moderator analyses. When
extraversion was examined concurrently with the GHR#rion lower weighted averages
were obtained than in prospective studies (medardiice = .09, between-group=Y.16,p
<.01); however the Cl intervals in the cross-sewl sub-group crossed zero making these
effects difficult to interpret. As expected, sificantly lower weighted average effect size
estimates were obtained for prospective versusesestional studies for relationships
between GPA and academic self-efficacy (mean diffee =.12, between-group=<23.49,p
<.001), self-esteem (mean difference =.12, betvwggenp Q = 6.62p < .05), learning goal
orientation (mean difference =.06, between-group 4X64,p < .05) and intrinsic motivation
(mean difference =.15, between-group Q = 6p58,.05) although with exception of
academic self efficacy and learning goal orientatlee ClI intervals crossed zero in the

prospective sub groups limiting the interpretatdthese findings.
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Regression Analysis

Cheung and Chan’s (2005; 2009) two stage structgrahtion modeling (TSSEM)
was used to examine regression modeatkin each domain (i.e., personality, motivation,
self-regulatory learning, students’ approacheg#oring, and psychosocial contextual
influences). Stage 1 estimates the pooled coroglatiatrix and its asymptotic covariance
matrix while Stage 2 fits the proposed model topgbeled correlation matrix. Where
constructs obtained a significarit> .10 with GPA and where relevant data were rebirt
the primary manuscripts, multivariate models wereducted. Table 6 reports the beta
coefficients and model statistics for the regrassinalyses. The table also reports the number
of matrices each analysis was based on and how ofahgse contained all of the focal
constructs. Theooled correlation matrixes can be obtained froenfifst author on request.

Personality trait regression models.

Four trait measures obtained> .10 (conscientiousness, procrastination, need fo
cognition and emotional intelligence) although haly reported data including all of these
measures. However, data for conscientiousnessgstination, conscientiousness/NFC and
conscientiousness/emotional intelligence combinatiwere available. Conscientiousness
(B = .13) and procrastinatio € -.17) accounted for 7% of the variance in GPAerelas
both conscientiousnes8 € .17) and need for cognitior € .09) and conscientiousnes$ (
=.18) and emotional intelligencp € .11) account for 5% of the variation in GPA.

Motivation factors regression models.

Seven constructs obtaingd > .10 ; locus of control, optimism, academic sdffeacy,
performance self-efficacy, intrinsic motivation,cédance goal orientation and grade goal.
No studies contained all seven measures but a nmodetling 3 constructs (locus of control,

academic self-efficacy and grade goal) was testeithis model 14% of the variance in GPA
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was explained with small beta coefficients for Ieai control = .02) and larger
coefficients for academic self-efficady € .10) and grade goalB € .31).
Self-regulatory learning strategies ragssion model.

Among the self-regulatory strategies, test anxaety several cognitive (elaboration,
critical thinking, meta cognition and concentrajicend behavioral (effort regulation, help
seeking, and time/study management) constructsnaotan r* > .10. No study included
all of these measures but a model combining cagnénd behavioral constructs could be
tested. Results show that effort regulatiBr-(.32) was the most important predictor of
GPA whiles for the remaining factors ranged from .02 tocOlfectively accounting for 10
% of the variance.

Students’ approaches to learning regression models.

All three SAL constructs met the inclusion criterihe following Beta coefficients
were obtained for ‘deep( =.06), ‘surface’ p =-.14) and ‘strategic’{ = .23) learning and
combined accounted for 9% of the variance.

Psychosocial contextual influences regression model

Of the psychosocial contextual constructs, stresggneral), stress relating to
academia, and goal commitment obtained >.10; however no study contained all three
constructs so no models were tested.

Cross-Domain Regression Models
We tested a cross-domain model in three stagest, fie predictive utility (meant here

in a statistical sense) of each relevant non-xtélle predictor was examined separately,
after controlling for the traditional correlatesdih school GPA and SAT/ACT). Second, non-
intellective predictors were entered into a hignaral regression model in separate steps in
accordance with a theoretically-specified modeppsing that more global and invariant

personality traits influence behavior through proai processes (Burmudez, 1999; Chen,
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Gully, Whiteman, & Kilcullen, 2000; Lee, SheldonT®rban, 2003; Phillips & Gully, 1997,
Roberts & Wood, 2006; Vallerand & Ratelle, 2002)ird this hierarchical regression model
was tested again after first adding high schooA@Rd SAT/ACT.

Five psychological constructs (conscientiousnasaj@mic self-efficacy, grade goals,
test anxiety and effort regulation) were includeddwuse (i) their average relationship with
GPA was relatively strong (ii) they were identifiad important predictors in the within
group analyses, and (iii) there was sufficient daailable to test these associations.

Table 7 shows the inter correlations between theastructs, GPA, high school GPA and
SAT/ACT.

Table 8 shows that conscientiousngss (14), effort regulation § = .22), test anxiety
(B =-.13), academic self-efficacy3(= .18), and grade goaP(=.17) were each, individually,
significant predictors of GPA in separate regrassicontrolling for high school GPA and
SAT/ACT.

In building the hierarchical regression model, wéially entered conscientiousness,
followed by the more-situated, proximal measureftdrt regulation. Test anxiety, academic
self-efficacy and grade goals were added sequbntizdnscientiousness explained
significant additional variance but the coefficieras reduced in size after effort regulation
was added to the model. In addition to effort ragah, test anxiety, academic self efficacy
and grade goal accounted for a unique proportioranénce in GPA collectively accounting
for 20% of the variance.

Table 9 shows the results of this regression maftet first controlling for traditional
correlates by entering high school GPA and SAT/AGGTinitial steps followed by the non
intellective constructs in the order specified abddigh school GPA and SAT/ACT
collectively explained 22% of the variance in GRAAdition of these tradition correlates

reduced the effects of test anxiety and consciastiess to non-significance and that of grade
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goal to marginal statistical significance. Thusha final model, effort regulatiofs(=.17),
academic self-efficacy3(=.11) and grade gogB & .08) explained an additional 6% of the
variance over and above high school GPA and SAT/ALTthat the five-step model
(including high school GPA, SAT/ACT, effort regutat, academic self-efficacy and grade
goal) accounting for 28% of the variance in GPA.

To control for possible publication bias we raa fame models again; first using the
adjusted SAT/ACT score,= .41 (versus the unadjusted scare;, .34) and second removing
ACT scores and controlling for high school GPA &&ITl only. The effect of grade goals
was reduced to non-significandg=£ .06) controlling for the adjusted SAT/ACT score;
otherwise the pattern of results remained the sarhe. effect of grade goals was restorféd (
=.10) in the model controlling for SAT and high echGPA. Self-efficacyff =.13) and

effort regulation 8 =.15) retained statistically significance.

Discussion

This review synthesized 13 years of research meanhtecedents of university
Students’ grade point average scores. More tharpdpérs were read. These yielded 242
datasets including correlations between tertianA@Rd 50 conceptually-distinct constructs.
In addition to 3 demographic factors (age, genddrsocioeconomic status) and 5 traditional
measures of cognitive capacity or prior academrtopmance (SAT, ACT, intelligence,
SAT, ACT, high school GPA, and ‘A’ level points)? dlistinct non-intellective constructs
were identified. A conceptual analysis of theom@dtimodels and hypotheses underpinning
studies of non-inellective constructs highlightedobiceptually-overlapping but broadly
distinct research domains, namely investigationglgfpersonality traits, (2) motivational
factors, (3) self-regulatory learning strategid$,students’ approaches to learning, and (5)

psychosocial contextual influences. In the disusbelow we; (i) review the magnitude of



NON INTELLECTIVE CORRELATES OF ACADEMIC PERFORMANCE 37

average, weighted correlations with tertiary GPAhbwithin and across these 5 research
domains, (ii) examine moderation of such assoaiatlny cross sectional versus prospective
study design, (iii) consider multivariate models@anting for cumulative variance within
research domains, (iv) discuss cross-domain, nawitite models of tertiary students’
potential and the implications for development sdessment inventories, (v) compare our
findings to those of pervious reviews, (vi) ideptiimitations of this review, (vii) reflect on
the design and evaluation of interventions to ojzentertiary student potential and, finally
(viii) highlight key conclusions for research an@gtice.

Magnitude of Average, Weighted, Bivariate Correlatons with Tertiary GPA

Drawing upon 1105 independent correlations, hymsbkalriven, random effects, meta
analyses revealed that 41 of 50 constructs wergfisigntly associated with GPA.

Consistent with previous findings (e.g., Smith &yka, 2001), female students and
those from higher socioeconomic backgrounds obtidmgher GPA as did older students;
however, these effects were sma#i£ .08 - .11).

Measures ofieneral intelligence had a small positive assamatrith GPA but,
confirming previous findings (e.g., Robins et 2DP4), high school GPA, SAT and ACT
were, or approached, medium-sized positive cosgles =.29 - .40). Interestingly, ACT was
a stronger predictor of GPA than SAT especiallgrafnputation of missing studies due to
potential publication bias; further research inahgdexamination of the grey literature is
needed to validate this finding.

In UK data, a small correlation was observed betwAélevel points and university
GPA ( = .25), again reflecting previous findings (Peerdadanson, 1994). It may be that use
of more standardized national assessments (comfahorth America) and higher overall
grade attainment has attenuated the school-uniygrsiformance association in the UK

(McDonald, Newton, Whetton & Benfield, 2001).
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Focusing on the largest, average non-intellectoreetates by research domain, we
found that, of 8 personality measures, procrastinatonscientiousness and need for
cognition were the largest, albeit small, corredaieGPA (s= .19 - .22).

Of 12 motivational factors, medium positive cortelas were observed for academic
self-efficacy ( = .31) and grade goat € .35) while a large positive correlation was found
for performance self-efficacy € .59). Performance self-efficacy and grade goal eze
strongest of the 42 non-intellective associati@ssetd. Of 11 measures of self-regulatory
capacities, only effort regulation obtained a madaized associatiom €.32) with test
anxiety being the next strongest correlate {.24).

Small average correlations were observed for measafr3 approaches to learning and
8 psychosocial contextual factors, with the striatagproach, general stress and academic
stress showing the largest associatioes=(.23 - -.15 - & -.12, respectively).

Discounting small correlations, performance sdiiicaty, grade goal, effort regulation
and academic self-efficacy emerged as the stromgeslates of tertiary GPA, alongside
traditional assessments of cognitive capacity aeslipus performance. This pattern of
findings emphasizes the importance of specificeptlly-modifiable cognitions and self-
regulatory competencies. Measures of relativelyenstable individual characteristics (e.qg.,
intelligence, conscientiousness and procrastingtagproaches to student learning
(superficial, deep or strategic) and psychoso@atextual factors (e.g., general and
academic stress) wenet found to have medium or large average correlatmatis GPA.

Small correlations can, however, be important, esfig if they represent population-
relevant effects. Consequently, models of GPA@tents should not necessarily overlook
the 22 small-sized correlates identified here {&ge 2 for definitions). For clarity, these are

listed by research domain below.
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1. Personality traits; procrastination (negativelyretated), conscientiousness, need
for cognition, and emotional intelligence.

2. Motivational factors; locus of control, optimismmdintrinsic motivation, learning
goal orientation, and avoidance goal orientaticegétively correlated).

3. Self-regulatory learning strategies; elaboratigitical thinking, use of meta
cognition, help seeking, time/study managementceotmation and, test anxiety
(negatively correlated).

4. Approaches to learning; having a strategic, deepudace (negatively correlated)
approach.

5. Psychosocial contextual influences; goal commitmexyperiencing general stress
or stress relating to university work (both negelcorrelated).

Whether these small associations are of practigabrtance to the assessment of university
students’ potential or the design of cost effecinterventions to optimize such potential is
likely to depend on the extent to which they uniguexplain variance in GPA over and
above medium and large correlates.
Moderation by Study Design

Available data strictly limited the extent to whiale could test moderation effects.
Cross-sectional correlations were found to ovearese associations with GPA, compared to
prospective tests of academic self-efficacy anchieg goal orientation. The same pattern
was found for self-esteem and academic intrinsigvabon, although confidence intervals
crossed zero in the prospective sub group. Simgjlarbss-sectional studies of the
extraversion-GPA relationship appeared to undenadgé the predictive capacity of this
personality trait (relative to prospective studies) confidence intervals in the cross-
sectional sub-group crossed zero. These findingshasize the importance of measuring

predictors of academic GPA using prospective (ratten cross-sectional or retrospective)
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designs. We also recommend that future reseambbsigned to test the potential moderation
effects of demographic factors and degree andutistnal characteristics.
Within-Domain Multivariate Models

Where possible, we conducted regression analysegotore the extent to which
multivariate models explained cumulative variant&PA within the five identified research
domains. Procrastination, arguably a facet of cemsiousness (Steel, 2007) explained
somewhat greater variance in GPA than conscientgsssitself suggesting that
procrastination may be primarily, although not reseeily exclusively, responsible for the
effect of conscientiousness on tertiary GPA. Thasasures combined accounted for 7% of
the variance. Two separate models revealed thatfoeeognition and emotional
intelligence explained additional variance coningjlfor conscientiousness. Both models
accounted for 5% of the variance in GPA. Althoughspnality measures showed only small-
sized associations with GPA, these results dematedtinat traits other than those specified
by the Five Factor model may be important to agsgstudents’ potential.

A model of 3 motivational constructs (academic-géficacy, grade goal and locus of
control) explained 14% of variance in GPA with geagbal being the strongest predictor
followed by academic self efficacy. Locus of cohtsas not a useful predictor in this
multivariate model, underlining the importance ofbsetting and self-efficacy.

In the self-regulatory learning domain, a modeludag 6 behavioral and cognitive learning
strategies accounted for 11% of the variance. Eféggulation was the strongest predictor
followed by meta cognition; the remaining meas\edgboration, critical thinking, help
seeking and time/study management) had negligftdets.

The three learning styles deep, strategic and ceiffaegatively correlated) accounted
for 9% of the variance and were found to be inddpahof one another in a multivariate

model with strategic learning identified as th@sgest predictor.
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Collectively, these within-domain, multivariate neslindicated that, in addition to the
four medium-sized non-intellective correlates ofASPe., , effort regulation, academic self-
efficacy, performance self-efficacy and grade goaspects of conscientiousness,
procrastination, need for cognition, emotional lirgence, , meta cognition, deep, surface,
and strategic learning stylesaybe independent predictors of GPA.

Cross-Domain Multivariate Models and Assessment Irentories

Ideally we would have drawn upon multiple, multrede, prospective studies including
the strongest correlates of tertiary GPA. Unforteha over 13 years of research, few such
studies have been reported. Consequently, our-darssin regression analyses were
severely limited. We conclude that available ahianot permit testing of a comprehensive
and parsimonious model of factors that most stypigluence university students’ academic
attainment (the fifth research challenge we idesdjf Consequently, at present, construction
of integrative, cross-domain, theories modelinglmters of GPA lacks empirical
foundation.

Our analyses indicated that, after controllingtfaditional intellective constructs an
additional 7% of the variance in GPA was explaibgaeffort regulation, academic self-
efficacy and grade goals. Conscientiousness ahdng&gety did not explain additional
variance. Interestingly, when traditional predistarere excluded, grade goal was the
strongest predictor among non-inellective measuresgver, controlling for SAT/ACT and
high school GPA, effort regulation became the gjesh predictor and test anxiety was
reduced to non-significance, indicating potentiatap between the latter measures. This
emergence of effort regulation may emphasize thmrance of students’ volitional
capacities in addition to performance-related cogms (Gollwitzer, 1990; Kuhl, 2000).
Academic self-efficacy and grade goal measureshmeastrongly shaped by performance

feedback (Locke & Latham, 1990) which, in acadensianainly constituted by grade
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attainment on assignments and exams (Wood & Ldd&7). Consequently, these
cognitions are expected to stabilise with univgrekperience and to have greater predictive
validity once skills and performance levels aralelthed (Bandura, 1997; Lent & Brown,
2006). This may mean that self- efficacy and gigakd measures are more closely related to
measures of cognitive ability (such as SAT/ACT )ntledfort regulation. If so, this could limit
the effectiveness of interventions focusing on grgdal setting and academic self-efficacy
enhancement but experimental data is needed tthesst hypotheses.

The additional variance in GPA explained by effequlation, academic self-efficacy
and grade goal may be augmented by other constmect®uld not include. For example, we
could not include performance self-efficacy (theyést average bivariate correlate of GPA)
in cross-domain models so the relationship betvwieese self predictions of grade attainment
and more general measures of academic self-effi@angins unclear. Similarly, evaluation
of the theoretical and practical importance of2Besmall-sized correlates identified here
requires further multivariate, prospective reseafdr example, the effects of learning styles
which, arguably, assess more stable aspects ovatioth and self regulatory capacities, may
be mediated by more specific motivation and sejtif@tory constructs (e.g., critical thinking,
elaboration, and meta cognition).

Despite the limitations of the available evidermqm@ctical implications are evident. Our
results indicate that a combination of motivatiangdemic self efficacy, performance
efficacy, grade goal) and self regulatory capa@ffort regulation) predict tertiary GPA.
Supplementary Table 2 shows how measures in twemumulti-measure assessment
inventories, the MSLQ and LASSI, map onto consturetiuded in our analyses (as listed in
Table 1). The MSLQ includes 2 of the four strongmstelates identified here (academic self
efficacy and effort regulation) whereas only effi@gulation is included in the LASSI. Of the

22 small correlates of GPA identified in the cutresview 8 are included in the MSLQ and 5
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in the LASSI; the LASSI comprises mainly cognitieeg., elaboration) and behavioral (e.g.,
effort regulation) self-regulatory strategies wlaerequal emphasis is given to self-regulatory
and motivational factors in the MSLQ. Our findirgjsongly suggest that inclusion of further
measures, especially performance-related cognjtamgd enhance the predictive utility of
these tests. Different sets of constructs may Ipoitant to (i) the assessment and (ii) the
enhancement of students’ potential because even adgnitions or capacities cannot be
easily modified they may add to the predictiontofdents’ performance over and above that
achieved by traditional predictors (such as hidiost GPA or SAT/ACT).

Development of an improved multi-measure assessmsintiment would provide
more parsimonious and reliable assessments foestsidnd teachers. Moreover,
administration of such an instrument among largptasentative student samples in
prospective studies could greatly advance theovgldpment in this field.
Comparison with Previous Reviews

Our results confirmed Robbins et al. (2004) coriolss that effort regulation and
academic self-efficacy are important correlatetedfary GPA. In addition, the data show
that that cognitions specific to academic perforoeathat is, performance self-efficacy and
grade goal were the strongest correlates of GPéngahasizing the importance of goal
setting and task-specific self-efficacy. Like Ralxbet al., we also found that measures of
social integration (academic, social and institngiantegration, goal commitment, stress and
social support) showed only small associations @ifA. Thus the literature offers little
support for Tinto’s (1975) interactionist accouhstudent motivation.

In a meta analytic review of the Five Factor manfgbersonality and academic
performance, Poropat (2009) found that consciastiess was the only useful predictor of
tertiary GPA, controlling for high school GPA (see O’Connor & Paunonen, 2007). Our

results support this conclusion, emphasizing thatrastination may be especially
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handicapping for tertiary-level students. Howewer, findings also highlight the potential
influence of non-Five-Factor traits, specificaliyged for cognition and emotional intelligence
which explained unique variance in GPA, controllfogconscientiousness.

Poropat found that conscientiousness added slighthe to GPA prediction than
intelligence and concluded that, conscientiousmessa ‘tomparatively important
predictor’ (p.330). Yet in our cross-domain model, combinaagrelates identified by
Robbins et al. and Poropat neither conscientiossnestest anxiety added to the variance
explained. The effect of conscientiousness wasadted once effort regulation was added to
the model while test anxiety ceased to predict umigriance once academic self-efficacy
was added. A large correlation was observed betweescientiousness and effort regulation
(r = .53) and the correlation between test anxietyaradlemic self efficacy was medium-to-
large ¢ = -.48). These correlations suggest potential ateni models (Richardson &
Abraham, 2009) and future studies could exploretidreeffort regulation and test anxiety
are most usefully conceptualized as self regulattiategies (as in our review) or regarded as
domain-specific facets of conscientiousness andotieism. The latter proposal is consistent
with Roberts and Wood’s (2006) neo-socioanalyteotly which provides a distal-proximal
framework for integrating personality, motivati@nd ability factors at different levels of
abstraction. Such distal-proximal, cross-domaimstaict relationships can be specified
when constructs are correlated and defined so iedat® to common, theoretically-specified
mechanisms (Fleeson, 2001; Hooker & McAdams, 28@kerts & Wood, 2006). Future
multivariate, prospective studies are requirecesd such models.

Contrary to previous reviews of goal orientatiorg(ePayne et al., 2007), our results
indicate that performance avoidance goals (nohlegrorientation goals) are most strongly
related to GPA. Consistent with Payne et al. (2@@&fjormance approach orientation was

found to be a relatively unimportant predictor. Baaesearch has indicated that associations
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with goal orientation constructs differ dependimgtbe measures employed and the socio-
demographic characteristics of the sample. Measafrperformance-approach goal
orientation comprising mainly normatively-referedeaeasures have been found to be
positively correlated with GPA whereas measurespe®ad mainly of appearance and
evaluative items are negatively correlated (Hullep&chrager, Bodmann and Harackiewicz,
2010). We concur with Hulleman et al.’s call foegter theory-measurement consistency.
Our attempt to integrate this literature has hgtied how a lack of correspondence between
theoretically-specified mechanisms and correspandiaasures impedes evidence synthesis
and may slow the resolution of key research questio

Limitations of this review

Systematic search techniques were employed to avert¢he problem of selection bias
but, unavoidably, 5 of the univariate analyses vii®ed on five or less independent
correlations so restricting the generalisabilitfinflings. The decision to include only
published studies could have atrtificially inflateffiect size estimates (Rosenthal, 1979) but
Duval and Tweedie’s (2000) trim and fill analysislicated that, in general, publication bias
is not a problem for these data.

Range restriction was not coded so findings may gaheralize to students already at
university. This coincides with the aim of develogpiassessment instruments for university
students but findings may not be directly applieaiol university admissions decisions.
Moreover, few studies sampled students in thest fiear so the feasibility of long-range
GPA prediction, including that focusing on univéysapplicants, remains to be demonstrated
by future, prospective studies.

Insufficient data prevented examination of addilomethodological and theoretical
moderators including student characteristics (eage, age, gender and socioeconomic

status) and contextual factors (e.g., institutidgpé). Many confidence intervals and critical
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values were wide or crossed zero so the identificadf moderators is an important goal for
future research.

Regression analyses examining the relative contabwf non-intellective factors
required synthesizing correlation matrices despitestantial missing data. Few studies
included all the independent variables, and maolided only one. Substantial missing data
in pooled correlation matrices is likely to regualbias, especially where, under a random
effects model, variability in population effect e&zis expected. However, the magnitude and
direction of this bias, and its effects on the esgion analyses cannot be determined.

Our review and the specification of mechanistideis of tertiary-level students’
performance is limited by the nature of theoretarad empirical work in this area. A wide
range of constructs have been investigated in ssubBets in many separate studies.
Constructs appear to have been defined by reseansioeking in particular domains, for
example, those focusing on motivational or pergpntieories, without specification of
cross-domain mechanisms. This has resulted in deradle conceptual and item-content
overlap across measures. Our evidence synthesialsmbampered by use of variable
descriptions of the same constructs across stud@®over, several separate measures have
been used to assess some constructs (see tabih Dnly a few derived from a rigorous
psychometric development process. Overall, theeatimange of potential antecedents of
tertiary GPA is indicative of a proliferation of emures representing fewer underlying
mechanistic constructs. This makes theoreticagnateon difficult (Eccles & Wigfield,

2002). We conclude that the challenge for reseasahehis field is to distil available
constructs and measures into a parsimonious, mistisamodel of antecedents of tertiary
GPA represented by reliable, standardized meashaégnable short- and long-term
prediction of university performance.

Developing Interventions to Enhance University Studnts’ Performance
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Until theoretical models are supported by prospecind experimental data, the design
of interventions to optimize students’ performamgck remain a project of invention rather
than applied science. Nonetheless, the researdwed here suggests some potentially-
effective strategies.

Measures of students’ grade goals were among tgesacorrelates of GPA,
suggesting that goal setting interventions couléfective. Goal theory (Locke and Latham,
1990) recommends setting goals that are specifallanging and located within time and
context. In a brief goal setting intervention, Lathand Brown (2006) report that GPA was
significantly higher among students who self satiéng goals relative to students’ who set
distal performance goals. However, students whpmeimal goals (including grade goals),
in addition to distal outcome goals, achieved highBAs than those who only set distal
goals or those who were urged to do their bestdestts might also be encouraged to set
goals relating to other correlates. For exampla)Jgelating to help-seeking from teachers,
avoiding procrastination and establishing studyinas.

Goal setting may also boost effort regulation (aeobf the strongest correlates) in the
form of plans to persist when tasks are difficiEken if effort regulation and test anxiety are
conceptualized as traits rather than learnt compets, evidence suggests that personality
traits may be modifiable (e.g., Mroczek & Spiro03)and lower-level dispositions may be
more malleable (Roberts & Wood, 2006). Hence irgetions to boost effort regulation and
to develop self management competencies to re@starmxiety may be effective, especially
if targeted on the basis of student screening.

Academic and performance self-efficacy were impurpaedictors. Self-efficacy
enhancement may be an especially important taepstuse self-efficacy beliefs are partially
mediated by measures of grade goal (Chen et &Q)2ihd deemed to be modifiable at a

relatively low cost. Bandura (1997) specifies fowgthods for raising self-efficacy including
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the facilitation of vicarious learning, mastery exignces, re-attribution of responses to
physiological sensations and persuasive commuaitatlore detailed specifications of
effective self-efficacy enhancement techniquesatse available (Abraham, 2011; Ashford,
Edmunds & French, 2010). Teachers’ behavioursilketylto be important to boosting and
maintaining students’ self-efficacy. Setting gradi@sks, providing feedback on successful
performance and lowering students’ anxiety andsstedout coursework, exams and
presentations promote mastery experiences an@géyancrease self-efficacy (Stock &
Cervone, 1990).

Interventions early in students’ university caregy be most effective because the
strongest correlates identified here, performasetfeefficacy and grade goals are likely to be
more fluid during the early stages of skill devetemt (Lent & Brown, 2006; Chen et al.,
2000). However, the malleability of these key clates of performance remains to be
established by intervention trials. For examplgrdde goal is dependent on previous
feedback which, in turn, is predicted by cognital®lity, then setting grade targets may not
be an effective performance-enhancement technichus.remains an empirical question.

Multifaceted interventions may be more effectivafti¢, Biggs & Purdie, 1996) but
interventions targeting specific cognitive chandesgxample, elevated grade goals,
increased effort regulation, reduced test anxreticed procrastination and enhanced self-
efficacy could be more cost effective. Moreovepexmental evaluation of such
interventions with appropriate measurement of patby mediating constructs would
provide empirical tests of hypothesized relatiopstbetween key predictors of tertiary GPA,
thereby advancing our understanding of underlyiegmanisms.

Finally, while caring for students’ wellbeing isarthwhile aim in itself, our results

suggest that performance-focused interventionsnare likely to enhance students’
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academic achievement e.g., reducing text anxi¢fyerahan more general counseling or
stress management services.
Conclusions

This review of 13 years of research into the cated of tertiary-level GPA
highlights the wealth of theoretical elaboration @mpirical testing that has been devoted to
understanding why some undergraduates performrhbte others. We hope that our
integration and synthesis of this work will providéoundation for more focused research
and intervention. To this end, we conclude witltdommendations for future research.
Defining measures

Theoretical and intervention development will lestoserved by cross-domain
collaboration to test standardized, reliable messderived from clearly-specified process
models. We recommend that researchers work tovestdblishment of distinct constructs
identified by consensually-accepted labels and aredsusing scales that have been tested
for their psychometric properties. We believe tihe focus would result in identification of
fewer key predictors of GPA.

The present findings suggest improvements to nuagsessment inventories,
especially inclusion of the strongest correlatetedfary GPA. Whether or not key correlates
of GPA are subject to effective intervention, timegy be useful, independent predictors of
subsequent performance.

Conducting multivatiate prospective studies

Further prospective studies testing multivariateeis with large samples are
needed. ldeally, these would include applicang$aiie arrival) and first year students
followed up through their student careers. Suctistushould control for prior educational
attainment (at school) and include a range of presly tested cross-domain predictors. Neo

socioanalytic theory, goal theory and social cageitheory provide useful theoretical
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frameworks upon which integrative model-testinglddae based. It is also critical that
research reports provide sufficient detail to featié exact replication and allow synthesis of
findings in meta analyses. Such research has preeitg to clarify the strongest predictors
controlling for a range of correlates and so idgntiediating processes.
Exploring Moderators

Equal attention should be paid to identificatidrconditions that facilitate
operation of predictive models of tertiary-level &MResearch on methodological and
theoretical moderating factors exploriwtpen andfor whomparticular processes or changes
influence academic achievement would be theordtieald practically informative.
Testing specific, process-focused interventions

Finally, our review and others have identifieceaes of potentially modifiable
medium-to-large correlates of tertiary GPA, in manar, academic and performance self-
efficacy, grade goal setting and effort regulatibrvould be valuable to have experimental
data on how easily such cognitions and self-regoyatapacities can be changed, for whom,
over what time period, and to what extent do su@nges impact on GPA scores.
Investment in precisely-targeted, theoreticallydshsnterventions could help student’
optimize their potential and would provide empititssts of proposed process models of

tertiary achievement.
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Table 1

Non-inellective Correlates of GPA Grouped by Distt Research Domains

Personality traits

Motivation factors

Self-regulgttearning

Students’ approach

Psychosocial contextual

strategies to learning influences
Conscientiousness Locus of control Test anxiety pDee Social integration
Procrastination Pessimistic attributional style E&aisal Surface Academic integration
Openness Optimism Organization Strategic Instihaiontegration
Neuroticism Academic self-efficacy Elaboration Goammitment
Agreeableness Performance self-efficacy Criticialking Social support
Extraversion Self-esteem Meta cognition Stresgéineral)
Need for cognition Intrinsic motivation Effort relgtion Academic stress
Emotional intelligence Extrinsic motivation Helpekéng Depression

Learning goal orientation
Performance goal orientation
Performance avoidance orientation

Grade goal

Peer learning
Time/study management
Concentration
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Table 2

Categorisation of Measures Included in the Metalpses

Construct

Definition/attributes, representative sugas & representative items

Personality traifs
Conscientiousness

Procrastination

Openness

Neuroticism

Agreeableness

Extraversion

Need for cognition

Attributes: self disciplined &iagement orientated.

Representative measureRevised neo personality inventory (NEO-PI-R)
(Costa & McCrae, 1992), Big five inventory (BFI-VA@ohn, Donahue, &
Kentle, 1991), Cattell 16 personality factor (1§€Cattell, Cattell &
Cattell, 1993), Trait descriptive adjectives (TD{@®oldberg, 1992), Big
five inventory (BFI) (Benet-Martinex & John, 199&esource associates’
adolescent personal Style Inventory (APSI) foregdl students
(Lounsbury, Saudargas & Gibson, 2004), Form E okdan’s (1984)
personality research form (PRF), general achiewmémetivation scale
from the international personality item pool (Guédg, 1999), work
mastery subscale from the work and family orieataQuestionnaire
(Spence & Helmreich, 1983)

Representative item$makes plans and follows through with therfthe
desire to do one's best in whatever one undeftakes

Definition: A tendency to delay Wiog on tasks and goals.
Representative measurekay’s (1986) general procrastination scale.
Representative item¥ generally delay before starting on work | hawee
do”

Attributes: active imagination and imsimtellectual curiosity, and
openness to new experiences.

Representative measurefsee personality inventories reported for
conscientiousness)

Representative Itenfiis sophisticated in art, music or literature”
Attributes: anxious, depressed, inability to degagtification and
vulnerability to environmental stressors.

Representative measurefsee personality inventories reported for
conscientiousness) plus the Eysenck personalitgtiumaire EPQ
(Eysenck & Eysenck, 1975), negative affect frompbsitive and negative
affect schedule (PANAS) (Watson, Clark & Telleg&688).
Representative item'is depressed, blue”

Attributes: trusting, empatheticamdpliant in social situations.
Representative measurésee personality inventories reported for
conscientiousness)

Representative itenitikes to cooperate with others”

Attributes: assertive, positive, & leestimulation from others (e.g., social
contact)
Representative measurefsee personality inventories reported for
conscientiousness) plus the Eysenck personalitgtiummaire (EPQ)
(Eysenck & Eysenck, 1975), positive affect from plusitive and negative
affect schedule (PANAS) (Watson, et al., 1988).
Representative itemis full of energy”
Definition: general tendency to enjoy activitiegatving effortful cognition
Representative measuretypical intellectual engagement (TIE) (Geoff &
Ackerman, 1992), need for cognition (NFC) (Caciogpal., 1984)
Representative item8: would prefer complex to simple problems”,
“almost every section of the newspaper has somgthiit which interests
me”

(Table continues)
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Construct

Definition/attributes, representative sugas & representative items

Emotional intelligence

Motivation factor8
Locus of control

Pessimistic attributional style

Optimism

Academic self-efficacy

Performance self-efficacy

Self-esteem

Academic intrinsic motivation

Definition: ability to accurately perceive emotionself and others’ to
facilitate thinking, coping, decision making andaisb interaction.
Representative measuresmotional quotient short form (EQ-I) (Bar-On,
2002), Toronto alexithymia scale (TAS-20; Bagbyrkes & Taylor,
1994); Mayer, Salovery, Caruso, emotional intehige test (MSCEIT)
(2002).

Representative itemblone available

Definition: perceived controlemevents and life outcomes
Representative measuréscus of control (Levenson, 1974), Rotter
Internal—-External
Locus of Control (I-E) Scale (Rotter, 1966).

Representative itemaone available

Definition: belief that negative academic events@dwe to uncontrollable
(internal, stable and global) factors.

Representative measuréscademic attributional style questionnaire
(AASQ) (Peterson & Barrett, 1987).

Representative itemstudents’ are presented with 12 negative academic
situations (e.g., “you fail a final exam”) and adke identify and rate its
cause on three dimensions: internal/external, staivistable,
global/specific. Pessimistic attributional styleépresented by internal,
stable and global ratings (higher scores)

Definition: a general belief that gooihtis will happen
Representative measureRevised life orientation test (LOT-R) (Scheier,
Carver, & Bridges, 1994).

Representative itemsin uncertain times, | usually expect the best”
Definition: self beliefs of academic capability

Representative measuréscademic self confidence subscale from the SRI
(Le et al., 2005), Academic control (Perry, Hladi®gkrun, & Pelletier,
2001), Academic self concept (Reynolds, Ramirezgfita, & Allen,

1980).

Representative item¥ know how to schedule my time to accomplish my
academic tasks”, “I know how to take notes”, “| arfast learner”, “I have
a great deal of control over my academic perforraanany courses”,
“most courses are very easy for me” ,“l am satikfigth the class
assignment that | turn in”

Definition: perceived academic performance capgbili

Representative measurgerformance capability (Shell & Husman, 2001)
Representative item$&vhat isthe highest GPA that you feel completely
certain you can attain”

Definition: general perception of sedfth.

Representative measurédsenberg (1965), Pinel, Warner, & Chua’s
(2005) self-liking scale.

Representative items| feel that | have a number of good qualitiesr,

am inclined to feel that | am a failure”(reversetlfeel comfortable with
myself’

Definition: inherent self interest, and enjoymehaoademic learning and
tasks

Representative measurésutonomous motivation (Sheldon & Elliot,
1998), academic intrinsic motivation (Vallerand §sBonnette, 1992), task
value (Pintrich & DeGroot, 1990).

Representative item¥ go to college because | experience pleasude an
satisfaction while learning new things”, “In a ddike this, | prefer course
material that arouses my curiosity, even if itificllt to learn”

(Table continues)
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Construct Definition/attributes, representative sugas & representative items
Academic extrinsic Definition: external motivation for learning thatsides outside of the self
motivation (e.g., to satisfy others expectations).

Representative measuréscademic extrinsic motivation (Vallerand &
Bissonnette, 1992), Controlled motivation (Shel&oBlliot,1998).
Representative item&university is a way for me to get into an intstiag
and satisfying career”, “I feel that | ought to wdor my degree”; “I work
because | would feel ashamed, guilty, or anxioliglifin't”

Learning goal orientation Definition: learningftather one’s knowledge/mastery in a relevant
domain
Representative measurd&utton, Mathieu & Zajac, (1996), Roedel,
Schraw, & Plake, (1994), Harackiewicz, Barron, €grtehto & Elliot
(1997), Elliot & Church, (1997), Vandewalle, (199ifjtrinsic learning
(Pintrich & DeGroot,1990)Representative item¥ prefer to work on
tasks that force me to learn new things”, “I enptmallenging school
assignments”, “I feel most satisfied when | workcto achieve
something”, “| want to learn as much as possiblihis class”, “in a class
like this, | prefer course material that really bérages me so | can learn

new things” , “I like the material in this classdbevhen it really makes me
think”, “I am willing to select challenging cours#sat | can learn a lot
from”

Performance goal orientation Definition: achieving to demonstrate competencatiet to others
Representative measur@&utton et al. (1996), Roedel et al. (1994),
Harackiewicz et al. (1997), Elliot & Church (199¥andewalle, (1997),
extrinsic motivation Pintrich & DeGroot, 1990)
Representative item¥ prefer to do things that | can do well rattiban

1w

things that | do poorly”, “it is important to me get better grades than my
classmates”, “the main reason | do my work in théss is because we get
grades”, “l want to do well in this class to show ability to my family,
friends, advisors, or others”, “I like to show tHacan perform better than
others”

Avoidance goal orientation  Definition: avoiding goals that may demonstrate khility, and
achievement.
Representative measureButton et al. (1996), Roedel et al. (1994),
Harackiewicz, et al. Elliot (1997), Elliot & Churcfl997), Vandewalle,
(1997).
Representative itemémy fear of performing poorly in this class iger
what motivates me”, “my goal in this class is t@@vperforming poorly”,
“l want to do as little work as possible in thiass”

Grade goal Definition: self-assigned minimal gsi@ndards (in this context, GPA)
Representative measureelf-assigned goals (Locke & Latham, 1990 — see
Diefendorff, 2004); grade expectation (Lane & Gibbp2007).
Representative items'what is the minimum (i.e. the least you would b
satisfied with) percentage grade goal for the testt (on a scale of 0% to

100%)”
Self-regulatory learning strategies
Test anxiety Definition: negative emotionality relating to téaking situations

Representative measuresate trait anxiety inventory (STAI) (Spielberger
et al., 1970), test anxiety subscale from the MSB®trich & DeGroot,
1990), anxiety (Weinstein, et al., 1987).
Representative item¥ am so nervous during a test that | cannot neiner
facts | have learned”, “worrying about doing poarterferes with my
concentration on tests”

Rehearsal Definition: learning through repetition
Representative measureshearsal (Pintrich & DeGroot, 1990).
Representative item8Vhen | study for this class, | practice sayihg t
material to myself over and over”

(Table continues)
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Construct

Definition/attributes, representative sugas & representative items

Organization

Elaboration

Critical thinking

Meta cognition

Effort regulation

Help seeking

Peer learning

Time/study management

Concentration

Definition: ability to select key imfoation during learning situations
Representative measureglecting main ideas (Weinstein et al., 1987),
organization (Pintrich & DeGroot, 1990).

Representative items'often when studying | seem to get lost in detand
can't see the forest for the trees”, “I| have diffig identifying the
important parts in my reading”

Definition: ability to synthesise infioation across different sources
Representative measurésformation processing (Weinstein et al., 1987),
elaboration (Pintrich & DeGroot, 1990).

Representative item8Vhen | study for this class, | pull together
information from different sources, such as lecdureadings, and
discussions”

Definition: critical analyses aburse material
Representative measuresitical thinking (Pintrich & DeGroot, 1990).
Representative items| often find myself questioning things | hearread
in this course to decide if | find them convincing”

Definition: self-regulation of leamg/understanding of course material
Representative measureelf testing (Weinstein et al., 1987), meta
cognition (Pintrich & DeGroot, 1990).

Representative item8Vhen reading for this course, | make up question
to help focus my reading”

Definition: persistence and effwhen faced with challenging academic
pursuits
Representative measurellotivation (Weinstein et al., 1987), work drive
(Lounsbury & Gibson, 2002), effort regulation (Pich & DeGroot, 1990)
Representative item&vhen work is difficult, | either give up or styanly
the easy parts”

Definition: help seeking from instarstand friends when experiencing
difficulties with academic work.

Representative measuré&eeking help from teacher (Larose & Roy,
1995), Assistance from peers (Larose & Roy, 2088)p seeking
(Pintrich & DeGroot, 1990)

Representative item¥ ask the instructor to clarify concepts | don't
understand well” “When I’'m sure that | don’t ungtend a problem or an
idea, | ask other students for help as soon asipess

Definition: Use of study groups amehfds to aid learning
Representative measuréXeer learning (Pintrich & DeGroot, 1990)
Representative item¥ try to work with other students from this cta®
complete the course assignments”

Definition: self-regulatidriime and study related activities
Representative measure§ime management (Weinstein et al., 1987),
Time/study environmental management (Pintrich & Degg, 1990).
Representative itemsl find it hard to stick to a study schedulel,set
aside more time to study the subject(s) that dfiedli for me”, “I usually
study in a place where | can concentrate on myseowork”, “I make good
use of my study time for this course”

Definition: task focus or attentiamidg academic tasks.
Representative measuré&3uality of attention (Larose, & Roy, 1995),
concentration subscale from the LASSI (Weinsteial t1987).
Representative item$&while studying, | have too many other thingsrog
mind to fully concentrate” , “I find that duringdtures | think of other
things and don't really listen to what is beinglsai

(Table continues)
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Construct

Definition/attributes, representative sugas & representative items

Students approaches to learning

Deep approach to learning

Surface approach to learning

Definition: deep infation processing and an intrinsic motivation to
learn.
Representative measuregpproaches to studying inventory (ASI)
(Entwistle & Ramsden, 1983), revised approachesttmly questionnaire
(RASI) (Fox, McManus, & Winder, 2001),
Representative item8Vhen i'm working on a new topic, | try to seerimy
own mind how all the ideas fit together”
Definition: shallow information processing andeatirinsic motivation to
learn.
Representative measuresee approaches to learning inventories reported
for deep approach to learning.
Representative item¥ often have trouble making sense of the thihgs
have to remember”

Strategic approach to learning  Definition: effidiemd organized learning and a motivation for sasce

Representative measuresee approaches to learning inventories reported
for deep approach to learning.

Representative item¥ would see myself basically as an ambitioussper
and want to get to the top, whatever | do”

Psychosocial contextual influences

Social integration

Academic integration

Institutional integration

Goal commitment

Social support

Stress (in general)

Definition: perceived socialdgtation, and ability to relate to other
students
Representative measurésteraction with peers (Roberts & Clifton, 1992),
social integration (Cabrera, Nora, &Castafieda, 1B8Rer & Siryk,
1984), social activity (Le et al., 2005).
Representative itemY find it easy to get to know other students”
Definition: perceived suppgooin professors
Representative measuremteraction with professors (Roberts & Clifton,
1992), academic integration (Mannan, 2001)
Representative item¥my professors seem to be really committed to
teaching”, “professors care about what | think&dthers give us the
opportunity to ask questions”
Definition: commitment to university.
Representative measuregademic integration (Pascarella & Terenzini,
1979), social connection (Le et al., 2005), ingitinal commitment (Baker
& Siryk, 1984), college adaptation questionnaireof@bag, 1968)
Representative item¥ am involved in campus activities”, “| feel paof
this college”, “l am glad that | came here to stud
Definition: commitment to staying at university aobtaining a degree.
Representative measureBesire to finish college (Allen, 1999),
commitment to college (Le et al., 2005).
Representative item$| am strongly dedicated to finishing college no
matter what obstacles get in my way”, “| am motédhto get a college
degree”
Definition: the availability of social support frofamily members and/or
significant others.
Representative measurewailability of strong support person (Tracey &
Sedlacek, 1984).
Representative items“If | run into problems concerning school, Mea
someone who would listen to me and help me”
Definition: overwhelming négaemotionality resulting from general
life stressors
Representative measurepgerceived stress scale (PSS) (Cohen, Kamarack,
& Mermelstein, 1983).
Representative itemsin the past month, how often have you felt that
difficulties were piling up so high that you couidt overcome them?”

(Table continues)
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Construct Definition/attributes, representative sugas & representative items

Academic Stress Definition: overwhelming negative emotionality rétg directly from
academic stressors
Representative measureblaslach and Jackson's (1981) intensity scale,
perceived Stress (Cabrera, 1988).
Representative items| feel frustrated by college”

Depression Definition: low mood, pessimism and apathy oveeatended period of
time
Representative measureBepression inventory (Beck, Ward, Mendelson,
Mock, & Erbaugh, 1961).
Representative itemparticipants are asked to indicate how sad theya
the following scale: “I do not feel sad, | feel shdm sad all the time and |
can't snap out of it, | am so sad and unhappyl tban't stand it”

®The self control, independence, anxiety, extrasersind tough mindedness traits from the 16PF weded as
conscientious, agreeableness, neuroticism, exsi@reand openness respectively.

PConsistent with Payne et al. (2007), when a twoettisional measure of goal orientation was repoeegl, (
Button et al., 1996) the correlations involvingfpemance goal orientation were coded as performance
approach goal orientation).
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Table 3

Summary of Data in Meta Analyses

Measures Prospective  Cross-sectional Mixture not reported Total Combinations  Combinations
dataN(k) dataN(k) N(K) N(K) N(K) with cumulative  with course
GPA GPA
Personalitv trai
Conscientiousness 8090(30) 15160(15) 2744(10) (1231 27875(69) 52 17
Procrastination 401(3) 1335(6) 0 130(1) 1866(10) 6 4
Opennes 4947(18 14507(13 1246(17 2396(14 23096(52 41 11
Neuroticism 4818(20) 14582(14) 1246(7) 3013 (17) 3659(58) 45 13
Agreeablene: 3916(15 14251(12 1121(6 2446(14 21734(47 39 8
Extraversion 5102(21) 14600(14) 1246(7) 2782(16) 730858) 46 12
Need for cognitio 296(2 138(1 0 984(2 1418(5 2 3
Emotional intelligence 2525(4) 378(2) 137(1) 1994(8 5024(14) 14 0
Total (Personality traits) 30095(113) 74951(76) B8) 15616(86) 128402(313) 245 68
Motivation factors
Locus of control 648(3) 1019(6) 0 459(4) 2126(13) 8 5
Pessimistic attributional sty 403(3 379(3 0 2442 1026(8 4 4
Optimism 689(3) 153(1) 0 522(2) 1364(6) 4 2
Academic self-efficacy 35171(29) 6151(20) 3883(12) 1365(6) 46570(67) a7 20
Performance seefficacy 0 345(3 0 1002(1 1348(4 4 0
Self-esteem 1117(5) 2889(13) 408(1) 381(2) 4795(21) 18 3
Intrinsic motivatior 3500(6 1826(6 1009(6 1079(4 7414(22 17 5
Extrinsic motivation 1080(3) 285(2) 341(3) 633(2) 332(10) 10 0
Learning goal orientatic 10033(37 3086(12 553(1 4643(10 18315(60 22 38
Performance goal orientation 10261(36) 2772(12) 0(Bp 4643(10) 18366(60) 25 35
Avoidance goal orientation 6663(22) 1606(6) 553(1) 1891(2) 10713(31) 14 17
Grade gos 2670(13 0 0 0 2670(13 0 13
Total (Motivation factors) 72235(160) 20511(84) 743%6) 16862(45) 115698(315) 173 142
Self-regulatory learning strateg
Test anxiety 7122(16) 5367(8) 486(3) 522(2) 1349y(2 12 17
Rehearsal 1728(5) 608(2) 631(2) 237(2) 3204(11) 6 5
Organizatiol 5076(4 219(1 0 115(9 5410(6 4 2
Elaboration 6374(6) 608(2) 787(2) 237(2) 8006(12) 7 5
Critical thinking 1532(3 219(1 1958(4 115(1 3824(9 5 4

(Table continue:
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Measures Prospective  Cross-sectional Mixture not reported Total Combinations  Combinations
dataN(k) dataN(k) N(K) N(K) N(K) with cumulative  with course
GPA GPA
Meta cognition 5445(5) 411(2) 234(1) 115(1) 6205(9) 5 4
Effort regulatior 5914(7 1924(7 264(1 760(4 8862(19 15 4
Help seeking 954(4) 419(2) 684(2) 0 2057(8) 7 1
Peer learning 0 219(2) 918(3) 0 1137(4) 3 1
Time/study manageme 4982(3 634(3 0 231(1 5847(7 7 0
Concentration 6476(10) 200(1) 122 0(2) 6798(12) 9 3
Total (seltregulatory learning strategq) 45603(63 10828(30 6084(18 2332(15 64847(12€ 8C 4€
Students’ approach to learning
Deep learning sty 1993(9 689(3 1105(5 1424(6 5211(23 7 1€
Surface learning style 1993(9) 1039(2) 505(3) 18p1( 4838(22) 10 12
Strategic learning style 1320(5) 305(2) 146(1) 1@p3 2774(15) 4 11
Total (students’ approach to learni 5306(23 2033(7 1756(9 3728(21 12823(60 21 3¢
Psychosocial contextual influences
Social integratiot 16260(7 2299(7 469(1 0 19028(15 14 1
Academic integration 5826(4) 1365(3) 684(2) 5880(2) 13755(11) 11 0
Institutional integration 18582(11) 540(4) 182(2) 6941) 19773(18) 17 1
Goalcommitmen 11191(6 1150(2 288(1 469(1 13098(10 9 1
Social support 4467(7) 1077(5) 296(2) 0 5840(14) 13 1
Stress(in general 184(1 230(1 1172(5 150(1 1736(8 8 0
Academic stress 287(2) 185(1) 0 469(1) 941(4) 3 1
Depressio 905(3 4204(8 985(4 241(2 6335(17 1€ 1
Total (psychosocial contextual influences) 57702(41 11050(31) 4076(17) 7678(8) 80506(97) 91 6
Total (non-inellective correlates) 210941(400) 3713(228) 27093(108) 46216(175) 403623(911) 610 301
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Table 4
Results of the Primary Meta Analysis
Measures N k r Cl,. 95% 4 Q P SD CV, 80% Duval &
Tweedie’'s (2000)
L F trim and fill
ka r+b
Demographics
SES 75000 21 011 0.08, 0.15 92.53% 221.26** 0.15 .000 0.08 0.22 0 n.a.
Sex 6176 21  0.09 0.04, 0.15 80.43% 121.90%** 0.04 0.01 0.11 -0.19 5 0.05
Age 42989 17 0.08 0.03, 0.13 91.85% 353.49** 0.03 0.01 -0.08 0.14 2 0.09
Traditional correlates
High school GPA 34724 46  0.40 0.35, 0.45 96.19% 681&** 0.41 0.03 0.20 0.63 9 0.45
SAT 22289 29 0.29 0.25, 0.33 85.15% 258.59** 0.33 0.01 0.21 0.45 1 0.30
ACT 31971 21 0.40 0.33, 0.46 97.67% 314.49*** 0.40 0.01 0.30 0.49 7 0.50
‘A’ level points 933 4 0.25 0.12, 0.38 73.63% az* 0.31 0.01 0.19 0.43 0 n.a.
Intelligence 7820 35 0.20 0.16, 0.24 71.78% 117794 0.21 0.01 0.08 0.34 5 0.22
Personality traits
Conscientiousness 27875 69 0.19 0.17, 0.22 65.25%465.12** 0.23 0.00 0.16 0.30 3 0.19
Procrastination 1866 10 -0.22 -0.27,-0.18 5.04% giss -0.25 0.00 -0.33 -0.17 0 n.a.
Openness 23096 52  0.09 0.06,0.12 61.76% 118.60** 0.09 0.00 0.01 0.17 8 0.07
Neuroticism 23659 58 -0.01 -0.04, 0.01 68.81% 163 0.01 0.01 -0.09 0.11 0 n.a.
Agreeableness 21734 47  0.07 0.04, 0.09 60.16% 593.0 0.06 0.00 -0.02 0.13 6 0.05
Extraversion 23730 58 -0.04 -0.07,-0.02 66.09% 37 -0.03 0.00 -0.12 0.05 2 -0.05
Need for cognition 1418 5 0.19 0.04, 0.33 86.43% 2.02** 0.17 0.01 0.03 0.31 0 n.a.
Emotional intelligence 5024 14 0.14 0.10, 0.18 53% 21.37ns 0.17 0.00 0.10 0.23 0 n.a.
Motivation factors
Locus of control 2126 13 0.13 0.04, 0.22 77.81%  .88% 0.15 0.02 -0.02 0.32 0 n.a.
Pessimistic attributional style 1026 8 0.01 -0.0213 73.71% 26.89** -0.01 0.03 -0.22 0.20 0 n.a.
Optimism 1364 6 0.11 0.04, 0.17 32.51% 7.46ns 0.13 0.00 0.06 0.20 2 0.14
Academic self-efficacy 46570 67 0.31 0.28, 0.34 .99 497.07** 0.28 0.01 0.14 0.41 0 n.a.

(Table continues)
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Measures N k r Cl,. 95% 2 Q p sD CV, 80% Duval &
Tweedie’s (2000)
L F trim and fill
ka r+b
Performance self-efficacy 1348 4 0.59 0.49, 0.67 0.97% 10.63* 0.67 0.00 0.61 0.74
Self-esteem 4795 21 0.09 0.05, 0.13 47.06% 40.54* 0.12 0.01 0.04 0.20 4 0.11
Academic intrinsic motivation 7414 22 0.17 0.1223  83.30% 137.81* 0.16 0.02 -0.03 0.35 2 0.15
Academic extrinsic 2339 10 o0.01 -0.06, 0.08 59.05% 21.91* 0.00 0.01 .110 0.11 3 0.05
Leafning goal orientation 18315 60 0.09 0.08, 0.1348.08% 114.25* 0.12 0.00 0.03 0.21 12 0.08
Performance goal orientation 18366 60 0.09 0.0620 72.49% 184.97* 0.14 0.01 0.02 0.26 1 0.09
Avoidance goal orientation 10713 31 -0.14 -0.1890 79.20% 113.73* -0.14 0.01 -0.29 0.01 4 0.11
Grade goal 2670 13 0.35 0.28, 0.42 74.39% 37.75* 0.49 0.01 0.36 0.62 2 0.38
Self - regulatory learning
Test anxiety 13497 29 -0.24 -0.29,-0.20 79.33%  408%. -0.21 0.01 -0.31 -0.11 0 n.a.
Rehearsal 3204 11  0.01 -0.07, 0.10 81.43% 45.57* 0.05 0.02 -0.12 0.22 0 n.a.
Organization 5410 6 0.04 -0.06,0.15  69.45% 18:38* 0.20 0.00 0.09 0.20 0 n.a.
Elaboration 8006 12 0.18 0.11, 0.24 83.54% 58.00 0.14 0.01 0.03 0.25 0 n.a.
Critical thinking 3824 9 0.15 0.11, 0.18 0.00% s 0.16 0.00 0.16 0.16 0 n.a.
Meta cognition 6205 9 0.18 0.10, 0.26 76.60% 36.18 0.14 0.00 0.05 0.22 3 0.12
Effort regulation 8862 19 0.32 0.29, 0.35 22.81% 21.20ns 0.35 0.00 0.31 0.39 0 n.a.
Help seeking 2057 8 0.15 0.08, 0.21 56.62% 15.71* 0.17 0.01 0.07 0.28 0 n.a.
Peer learning 1137 4 0.13 -0.06, 0.31 90.16% 28.60 0.20 0.02 0.01 0.39 0 n.a.
Time/study management 5847 7 0.22 0.14, 0.29 €8.80 17.10** 0.20 0.00 0.15 0.25 0 n.a.
Concentration 6798 12 0.16 0.14, 0.19 0.01% 1x77n 0.18 0.00 0.17 0.20 1 0.17
Students’ approach to learning
Deep approach to learning 5211 23 0.14 0.09, 0.180.24% 54.82** 0.03 0.00 -0.03 0.10 0 n.a.
Surface approach to learning 4838 22 -0.18 -0@80- 86.31% 190.31* -0.19 0.07 -0.52 0.14 4 -0.13
Strategic approach to learning 2774 15 0.23 (00/{0) 69.61% 50.09** 31 .02 A1 .50 0 n.a.
Psychosocial contextuaifluences
Social integration 19028 15 0.04 -0.02, 0.10 9,53 111.98** 0.03 0.01 -0.07 0.13 0 n.a.

(Table continues)
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Measures N r Cl,+ 95% 12 Q p SD CV, 80% Duval &
Tweedie’s (2000)
L trim and fill
'3 r®
Academic integration 13755 11 0.07 -0.00, 0.14 10% 134.96** 0.13 0.01 0.00 0.26 3 0.11
Institutional integration 19773 18 0.04 0.01,8.0 72.00% 51.42% 0.03 0.00 -0.03 0.09 7 0.01
Goal commitment 13098 10 0.15 0.07, 0.22 92.01% .03B3 0.12 0.00 0.06 0.17 0 n.a.
Social support 5840 14  0.08 0.03, 0.12 60.39% @38.2 0.09 0.00 0.03 0.14 3 0.07
Stress (in general) 1736 8 -0.13  -0.19,-0.06 %21 12.03ns -0.14 0.00 -0.21 -0.08 1 -0.14
Academic stress 941 4 -0.12  -0.21,-0.02 47.74% 89rs -0.11 0.00 -0.18 -0.04 0 n.a.
Depression 6335 17 -0.10 -0.17, 0.02 84.41% 92.91* 0.03 0.01 -0.07 0.13 4 -0.05

Note. r+ = observed correlation corrected for sampling errkr= number of independent associationss true construct correlation corrected for measwent error; Cl =
confidence intervalQ = Cochran’s (1954) measure of homogenelfyz Higgins and Thompson’s (2002) measure of heterdger@V = credibility interval,L = lower

lower bound of 80% credibility intervalf = higher bound of 80% credibility interval;
& number of missing studies using Duval and Twesd000) trim and fill procedure;

®observed correlation after missing studies imputed

¢1 = female;
* p<.05,* p<.01,**p<.00.
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Moderator Analyses: Prospective versus Cross-SaatiBsychological/GPA Associations

+

14

Measures N k r Cl,+95% 12 Q between-group Q
Extraversion (all) 19702 35 -0.04 -0.12, 0.04 63027 92.58***
Extraversion (prospective) 5102 21 -0.08 -0.12040. 56.15% 45.61** 7.16**
Extraversion (cross-sectional) 14600 14 0.01 -000@5 63.42% 35.54**
Academic self-efficacy (all) 41322 49 0.29 0.1410. 86.52% 355.96***
Academic self-efficacy (prospective) 35171 29 0.23 0.20, 0.26 76.76% 120.48*** 23.49%**
Academic self-efficacy (cross-sectional) 6151 20 350. 0.32,0.39 81.58% 103.15***
Self-esteem (all) 4006 18 0.07 -0.05, 0.18 55.45% 8.18*
Self-esteem (prospective) 1117 5 0.00 -0.08, 0.08 .21% 4.13ns 6.62*
Self-esteem (cross-sectional) 2889 13 0.12 0.awz, 0. 43.31% 21.17*
Learning goal orientation (all) 13119 49 0.11 0037 46.93% 90.45%**
Learning goal orientation (prospective) 10033 37 150. 0.10, 0.20 37.16% 57.29* 4.64*
Learning goal orientation (cross-sectional) 3086 21 0.09 0.06, 0.11 58.44% 26.47**
Intrinsic motivation (all) 5326 12 0.14 -0.01,0.28 85.697% 76.91%**
Intrinsic motivation (prospective) 3500 6 0.21 0.029 86.63% 37.40%** 6.68*
Intrinsic motivation (cross-sectional) 1826 6 0.06 -0.02, 0.14 00.00% 4.03ns

Note. GPA = grade point averag&;= number of independent associations; Cl = configenterval;Q = Cochran’s (1954) measure of homogenelfyz Higgins and

Thompson’s (2002) measure of heterogeneity
* p<.05,*p<.01, **p<.001.
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Table 6

Within Domain Regression Models of Academic Achieve

Personality Motivation Self regulatory Students’
learning strategies approaches to
learning
Variable(s) C; need for C; procrastination C ; emotional Locus of control; E; CT; MC; Deep;
cognition intelligence ASE; ER;HS; Surface;
grade goal T/ISM Strategic.
B I e 3 .18%** .02%** .04*** .06***
B .0Q*** - 17 I el 10*** .06*** - 14
B n.a. n.a. n.a. RN il Q7*** 23F**
B n.a. n.a. n.a. n.a. 32%** n.a.
B n.a. n.a. n.a. n.a. .Q5*** n.a.
B n.a n.a n.a n.a. .02%** n.a.
B n.a. n.a. n.a. n.a. n.a. n.a.
R2 .05 .07 .05 14 A1 .09
No of correlation matrices 73 78 76 86 40 24
No of correlation matrices 1 2 6 1 1 5

including all constructs

Note.Cheung and Chais (2005; 2009) two stage analyses takes into attbervarying number of studies and sample simessingle n is used in the analysis; constructs
entered the model in the order that they are ligted conscientiousness; ASE = academic self effick = elaboration; CT = critical thinking; MC =ata cognition; ER =
effort regulation; HS = help seeking; T/SM = Tinafly management; matrices = correlation matrix
*kk

p <.001.
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Table 7

Mean Inter-Correlations between Study Variables.

1 2 3 4 5 6 7 8
1 GPA 1 27875(69) 13497(29) 8862(19) 46570(67) 2630 54260(50) 34724(46)
2 Conscientiousness .19 1 749(3) 2188(8) 1267(5) 7(48 2083(8) 2196(8)
3 Test anxiety -.24 -.02 1 4805(1) 725(4) 599(3) 496) 4942(2)
4 Effort regulatiofi .32 .53 -.15 1 244(2) 177(2) 2654(4) 4805(1)
5 Academic self efficacy 31 .23 -.48 .30 1 453(3) 10362(7) 5890(9)
6 Grade goal .35 14 -.30 .34 .40 1 588(3) 108(1)
7 SAT/ACT .34 -.05 -.16 .03 31 .37 1 8579(17)
8 High school GPA .40 21 -.23 .37 21 .37 .24 1

Note.N = 628; lower diagonal triangle: mean correlasi@mong variables; upper diagonal triangle: sasigkeand number of samples (in parentheses) froichvihe
means were derived; GPA = grade point average.

data for the effort regulation/grade goal combimativas obtained from an unpublished study condusttéiae university of the third author becausediuata were
unavailable in the reviewed studies.

PSAT and ACT scores were combined for the cross-iivamaalyses
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Table 8
Regression Models Examining the Predictive Validftilon-intellective Correlates of Grade Point Aage (GPA) Controlling for High School GPA and SATTAScores
Conscientiousness Effort regulation Test anxiety admic self- Grade goal
efficacy
Step  Variable(s) Entered B B B B B
1 SAT/ACT 27Hxx 27Hxx 25%** 2% 20k
High school GPA 31k 25%x* CH Rk i i 29%x*
Focal non-intellective predictor .14*** 22%xx -1 3%rx .18xxx 7
R2 24 26 24 25 25
ModelF 66.26*** 74.59%+* 65.25%+* 69.96%** 67.34**

*p < .05, * p<.0L,”* p <.001.
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Table 9

A Hierarchical Regression Model Examining the Imoental Validity Estimates of Non-inellective Coatels on Grade Point Average Controlling

for High School GPA and SAT/ACT Scores

18

Step Variables Entered B B B B B B B
(without
conscientiousness
and test anxiety
1. SAT/ACT 26%** 27 .28%** 26%** 24%** 22%* 2] xr*
High school GPA 34%** 31 25%** 23%** 24%** 22%** 23+
2. Conscientiousness 9% ([ 14%%%) .03ns(.05ns) 05ns(.06ns) .02ns(.04ns) .04ns( .05ns) n.a.
3. Effort regulation 31, 19%+) 27%%(,18%+) 23%%(,16%+*) .18%+%(,15%*) 20%x*(, 17***)
4. Test anxiety -.20%%% (-, 12%%) -.11**(-.08") -.09*(-.07ns) n.a.
5. Academic self efficacy .19%**(.09%) .14*(.07ns) 16**(.11**)
6. Grade goal .20%**%(,08™) 22***(,08%)
R2 22 .04(.24) .10(.27) .14(.28) .16(.28) .20).29 19(.28)
F* 89.78** 23.45%+* 46.60%** 28.04** 16.34*** 25.72%* 28.67**
(15.17**) (20.47%** ) (10.85**) (4.3¢%) (3.€0M (4.16%
ModelF 89.78** 23.45%* 35.88*** 34.30%* 30.44%* 30.46*** 48.77**
(66.26***) (56.35*+*) (47.96***) (41.91%+) (35.73"7 (49.03*+*)

Note.Coefficients controlling for high school GPA and FACT; model without Step 1 reported in parentheses

" < .07, * p<.05,* p<.01,**p <.001.
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Figure 1. Results of the Primary M
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Supplementary Table 1 (SP1).

Motivated Strategies for Learning Questionnaire ({3, Learning and Study Skills Inventory (LASSHY ¢he Study Measures

20

MSLQ Construct LASSI Construct
(15 scales, 81 items) (10 scales, 77 items)

Rehearsal Rehearsal

Elaboration Elaboration Information processing Elaboration

Organization
Critical thinking
Meta-cognitive self-regulation

Effort regulation
Time/study management
Peer learning

Help seeking

Task value

Intrinsic goal orientation
Extrinsic goal orientation

Control of learning beliefs

Test anxiety

Organization
Critical thinking
Meta cognition

Effort regulation

Time/study management

Peer learning
Help seeking

Intrinsic motivation
Mastery goal orientation
Performance approach orientation

“it is my own fault if | don't learn the
material in this course”
Self-efficacy for learning & performance Academic self-efficacy

Test anxiety

Selecting main ideas

Self-testing
Motivation
Time management

Anxiety
Attitude

Concentration
Study aids

Test strategies

Organization

Meta cognition

Effort regulation
Time/study management

Test anxiety
“I do not care about getting a general
education, | just want to get a good job”
Concentration
“my underlining is helpful when | review
text material”
“| review my answers on essay tests to
make sure | have made and supported my
main points”

Note.
Cognitive study skills =

Behavioural factors =

Motivational factors =
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Supplementary Table 2 (SP2)

Computer-based searches were conducted to searchlREO and Web of Knowledge; in each search, @¢ikes of “undergraduate student”,
“academic achievement” and “predictors” were coralinsing AND Boolean operators.

The following search terms were used:

“undergraduate student”

(Freshman or undergraduate* or sophomore*) ondjustudent*) or(senior student*)or(upper divisistudent*)or(university student*)
“Academic achievement”

(GPA or GPAs or grade or grades or mark or markagademic outcome) or(grade point average*) ord@cec achievement*)or(academic
performance*)or (cumulative grade point averagetassociate* degree*)or(college perform*) or(codegchievement*)

“determinants”

(determin* or factor or factors or variabl* or paneter* or reason* or caus* or correlat* or antex®ti or predictor or predictors).



