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INTRODUCTION

Abstract

Objective and Method: This meta-analysis reports the most comprehensive assess-
ment to date of the strength of the relationships between the Big Five personality traits
and academic performance by synthesizing 267 independent samples (N = 413,074)
in 228 unique studies. It also examined the incremental validity of personality traits
above and beyond cognitive ability in predicting academic performance.

Results: The combined effect of cognitive ability and personality traits explained
27.8% of the variance in academic performance. Cognitive ability was the most im-
portant predictor with a relative importance of 64%. Conscientiousness emerged as
a strong and robust predictor of performance, even when controlling for cognitive
ability, and accounted for 28% of the explained variance in academic performance.
A significant moderating effect of education level was observed. The relationship of
academic performance with openness, extraversion, and agreeableness demonstrated
significantly larger effect sizes at the elementary/middle school level compared to
the subsequent levels. Openness, despite its weak overall relative importance, was
found to be an important determinant of student performance in the early years of
school.

Conclusion: These findings reaffirm the critical role of personality traits in explain-
ing academic performance through the most comprehensive assessment yet of these

relationships.

KEYWORDS

academic performance, achievement, Big Five, cognitive ability, intelligence, meta-analysis,
personality

A substantial body of research has investigated factors
contributing to academic performance. It has been well

Academic performance is deemed of critical importance
for career paths, individual life trajectories, and lifelong
success. It is also considered valuable as a societal out-
come. Students who demonstrate positive academic out-
comes tend to have better health and overall well-being
and are remunerated significantly above their counter-
parts who fail to perform well at school (Organization for
Economic Cooperation and Development [OECD], 2016).

documented that cognitive resources such as general cog-
nitive ability are among the best predictors of academic
performance (Laidra et al., 2007). There is also a strong
and growing interest on the role of non-cognitive factors in
accounting for individual differences in academic perfor-
mance (MacCann et al., 2019). One of the non-cognitive
factors that have been systematically related to academic
performance is personality (Richardson et al., 2012). With
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the present study, the aim is to summarize the links be-
tween personality traits, as conceptualized by the Big Five
model (John & Srivastava, 1999; McCrae & Costa, 1996),
and academic performance.

Several meta-analyses have examined the extent to which
personality traits correlate with academic performance
(e.g., Gatzka & Hell, 2018; McAbee & Oswald, 2013;
Poropat, 2009; Trapmann et al., 2007). These past meta-
analyses have typically concentrated on only one personality
trait (e.g., openness; Gatzka & Hell, 2018), a specific mea-
sure of performance (e.g., GPA; McAbee & Oswald, 2013),
or a single educational level (e.g., postsecondary; Trapmann
et al., 2007). Poropat’s (2009) meta-analysis was comprehen-
sive, aiming to retrieve the largest possible number of relevant
studies. His study included 80 research reports published or
presented prior to the end of 2007. Given that hundreds of
new studies have been published since then, there is a strong
need to undertake a new and larger-scale meta-analysis for
comprehensive examination of the relations that the Big Five
have with academic performance. The present meta-analysis
is conducted to address this need. The first and major purpose
is to summarize relationships between Big Five personality
traits and academic performance from studies conducted
over the last 30 years.

1.1 | The Big Five personality traits
Personality traits include relatively stable patterns of cog-
nitions, beliefs, and behaviors. The Big Five model has
functioned as the powerful theoretical framework to syn-
thesize most of the variation in these patterns (McCrae &
Costa, 1999). The roots of this model lie in two research tra-
ditions: the psycholexical approach and the questionnaire ap-
proach (De Raad & Perugini, 2002; John & Srivastava, 1999).
The Big Five model was discovered and originally verified
within psycholexical studies founded on the lexical hypothe-
sis, which states that all personality traits are encoded in every
natural language (Cattell, 1943; Goldberg, 1981, 1990). The
words invented and used to describe individual differences
are exactly the same with how the trait terms have been used
in the lexical approach. Identification of personality traits in
the lexical approach is guided by two criteria: synonym fre-
quency (i.e., the more important is a personality attribute, the
more synonyms are used to describe it within the language)
and cross-cultural universality (i.e., the most phenotypic at-
tributes are typically codified in terms in the languages of
different cultures). Factor analysis has often been applied in
efforts to reduce a large set of words referring to personal-
ity attributes to a smaller set of basic personality dimensions
(Strus et al., 2014).

The questionnaire approach has made a significant con-
tribution to the expansion of the Big Five, both conceptually

and empirically. In this line of research, the five personality
dimensions were operationalized in the questionnaires and
their associations with other theoretical concepts have been
studied (Digman, 1990; John & Srivastava, 1999). Although
the conceptualizations of the five personality traits within
the psycholexical and questionnaire approaches are slightly
different (Saucier & Goldberg, 1996), strong convergence
exists between the various five-factor models (De Raad &
Perugini, 2002; Goldberg, 1990; John & Srivastava, 1999).

The Big Five personality traits are traditionally labeled as
openness (a degree of intellectual curiosity, creativity, and
preference for novelty and variety), conscientiousness (a ten-
dency to show self-discipline, planning, and organization),
extraversion (positive emotions, activity, sociability, and
the tendency to seek stimulation in the company of others),
agreeableness (a tendency to be prosocial and cooperative
toward others rather than antagonistic), and neuroticism (a
vulnerability to unpleasant emotions such as anxiety, anger,
and depression). These traits have been extensively studied in
various research contexts including schools, universities, and
other learning settings.

1.2 | The Big Five and academic
performance

The effect of personality traits on academic performance is
a well-documented empirical fact (Mammadov et al., 2018;
Caprara et al., 2011; Gatzka & Hell, 2018). Of the Big
Five, conscientiousness has emerged as a strong and con-
sistent predictor, with correlation coefficients up to 0.57
(Mitrofan & Ion, 2013). Conscientious students tend to be
self-disciplined, organized, and effective at carrying out tasks
(McCrae & John, 1992). These characteristics are expected
to enhance student performance in examinations, tests, and
other types of evaluation measures. Openness has been re-
ported to have from weak to moderate positive effects on per-
formance in many studies (Caprara et al., 2011; Carretta &
Ree, 2019; Gerbino et al., 2018). There are also some studies
reporting negative associations between openness and perfor-
mance (Furnham et al., 2006; Schmitt et al., 2011; Steinmayr
& Kessels, 2017). Correlations reported in previous meta-
analyses ranged from 0.06 to 0.13 with the confidence inter-
vals not including zero, indicating a statistically significant
positive mean effect of openness on academic performance
(McAbee & Oswald, 2013; O’Connor & Paunonen, 2007,
Poropat, 2009; Richardson et al., 2012; Trapmann et al.,
2007; Vedel, 2014). The positive associations of openness
with other performance-related outcomes such as approach
to learning (Vermetten et al., 2001), autonomous motiva-
tion (Authors, in press), and critical thinking (Bidjerano &
Dai, 2007) provide a strong rationale for its importance for
student success.



MAMMADOV

The findings for the other personality traits are mixed
and generally inconclusive. While many studies found neg-
ative associations between neuroticism and academic perfor-
mance (Biderman & Reddock, 2012; Chamorro-Premuzic
& Furnham, 2003a, 2003b; Gerbino et al., 2018), a large
number of other studies reported positive significant cor-
relations (Culjak & Mlacic, 2014; Lounsbury et al., 2005;
Steele-Johnson & Leas, 2013). The negative effect of neu-
roticism seems theoretically more plausible as students with
high scores on this trait tend to demonstrate higher levels of
anxiety and stress that, in turn, can result in poor academic
performance on exams or other assessments (Ackerman
etal., 2011; O’Connor & Paunonen, 2007). Theoretically it is
less clear how agreeableness and extraversion affect perfor-
mance. Empirically there is weak evidence for their practical
significance. One widely acknowledged argument is that their
influence occurs indirectly through some mediating variables
(Richardson et al., 2012; Woodfield et al., 2006). Given that
agreeableness and extraversion are both interpersonal traits,
their relationships with performance might be related to the
way student performance is measured. For example, students
who share, listen, and cooperate in a classroom setting may
get high performance evaluations in group course projects. A
human evaluator can be biased by student personalities.

1.3 | Moderators

The second purpose of the present meta-analysis is to exam-
ine the influence of moderators on the calculated mean ef-
fect sizes. Several features of the original studies are used to
examine systematic differences in effect sizes across stud-
ies. Candidate moderators include education level, personal-
ity measurement type, gender composition, student age, and
publication status.

1.3.1 | Education level

The strength of association between the Big Five traits and
academic performance may change depending on the level of
education (elementary/middle [K-8], secondary, or postsec-
ondary). The increasing diversity of assessment practices in
postsecondary education could be seen as a reason for possi-
ble changes. While student performance at elementary school
is assessed based on a standard curriculum, it tends to widely
vary at subsequent levels of education (Tatar, 1998). Results
from previous studies suggest that the associations between
performance and all personality traits, except conscientious-
ness, continue to decline from elementary to secondary and
postsecondary education (Poropat, 2009). The present meta-
analysis revisits a moderating effect of education level with
a much larger sample. While most of the patterns of changes
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from Poropat’s (2009) study are expected to be observed,
specific differences are likely to occur along with the changes
in the magnitude of effect sizes.

1.3.2 | Personality measurement types

Various personality instruments have been developed and
used to study the Big Five in the context of academic per-
formance. For the present meta-analysis, the criterion-related
validity of the six most widely used measures was examined:
the Big Five Inventory (BFI; John et al., 1991), the Big Five
Questionnaire (BFQ; Caprara et al., 1993), the International
Personality Item Pool (IPIP, Goldberg, 1999), Goldberg’s
(1992) unipolar Markers (and it's shortened versions, i.e.,
Mini-Markers), the NEO Five-Factor Inventory (NEO-
FFI; Costa & McCrae, 1992), and the NEO Personality
Inventory—Revised (NEO-PI-R; Costa & McCrae, 1992).

The BFl is a 44-item instrument, developed to measure the
dimensions of the Big five identified by Costa and McCrae
(1992). The BFQ is composed of 132 items, developed to dis-
tinguish between the Big Five traits, each of which consists
of 24 items. The IPIP is an extensive public-domain collec-
tion of personality items that has been developed as a result
of ongoing collaborative effort. There are many scales that
have been constructed from the items. The most widely used
ones are 50-item and 100-item measures (Goldberg, 1999).
Goldberg’s (1992) unipolar Markers and its brief version,
Mini-Markers (Saucier, 1994) are set of adjectives developed
for the Big Five structure found in phenotypic personality
description. The NEO-PI-R is a 240-item instrument reflect-
ing the dimensions of the Big Five (48 items for each) and
30 lower order facets (six facets per trait). Finally, the NEO
Five-Factor Inventory (NEO-FFI; Costa & McCrae, 1992) is
a shorter version of the NEO-PI-R, comprised of 60 items to
measure the higher order factors only.

These instruments have subtle as well as some fairly obvi-
ous differences. Conceptualization of traits may differ across
measures. For example, the IPIP and Goldberg's Markers
label the openness trait as intellect, include items primarily
associated with intellectual orientation (e.g., imagination, cu-
riosity), and exclude several facets of the broader openness
construct such as artistic interest and liberalism (McAbee &
Oswald, 2013). Another important feature of the IPIP scales,
different from the other popular measures, is that the agree-
ableness domain focuses on empathy and interest, and lacks
items referring to quarrelsomeness (Thalmayer et al., 2011).
The item contents and response formats vary too. Some in-
struments (e.g., BFI, NEO-PI-R, IPIP) provide information
by, for example, including context to help the respondents in-
terpret an item. Other instruments such as the Markers include
adjectives only. The Markers also include more items reflect-
ing organization and orderliness facets of conscientiousness
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than the performance-striving facet (Noftle & Robins, 2007).
One might expect to observe weaker correlations between
conscientiousness and performance when these scales are
used as a personality measure compared with those includ-
ing more performance-striving-related items (McAbee &
Oswald, 2013). These differences are considered as potential
sources of variation in effect sizes across studies that use dif-
ferent personality measures.

1.3.3 | Geographical regions of studies

The sample of studies examining the personality—academic
performance relationships is internationally diverse. One lim-
itation of the body of the literature on this topic is that most
of these studies have been carried out with WEIRD (Western,
educated, industrialized, rich, and democratic) samples. To
our knowledge, no study has yet explicitly theorized and ex-
amined cross-cultural variability on the relationship between
personality and academic performance. It is possible that
academic performance reflects personality differently across
countries, cultures and/or geographical regions. Testing geo-
graphical regions as additional moderator was included as
an exploratory purpose in the present meta-analysis. To that
end, results from six regions were compared: North America
(Canada, the United States), Australia, Western Europe,
Eastern Europe and Russia, Middle East, and Asia. These re-
gions were considered to best represent countries of origin of
primary studies included in this investigation.

1.3.4 | Gender composition

The way gender composition could moderate the relationship
between personality and academic performance is related to
the gender effects at the individual level of analysis. There is
some evidence to support gender differences in performance-
related student characteristics (Spinath et al., 2014). However,
no consistent findings have been reported to specifically show
that the Big Five predict performance differently for male
and female students (Freudenthaler et al., 2008; Steinmayr
& Spinath, 2008). Only few studies examined the associa-
tion of gender differences in performance with personality
(Hicks et al., 2008; Nguyen et al., 2005; Spinath et al., 2010).
Spinath et al.’s (2010), in their study with Austrian eight grad-
ers, reported that female students’ grades were positively as-
sociated with openness, conscientiousness, and extraversion,
and negatively with neuroticism in three different subjects
(math, German, and English). For male students, by contrast,
the only significant association was observed between math
grades and conscientiousness. Nguyen et al. (2005) investi-
gated the moderating role of gender in the relationship be-
tween personality traits and performance among university

students. Openness and emotional stability (the opposite of
neuroticism) significantly and positively predicted perfor-
mance among male students, but the same relationships were
nonexistent among female students. Despite the limited num-
ber of studies, gender appears as an important potential mod-
erator to be tested in the present meta-analysis.

1.35 | Age
A rationale for including age as a candidate moderator is
similar to that for education level. Previous studies have sug-
gested that the strength of associations between personality
traits and academic performance change as students advance
through the education system (Poropat, 2009). Therefore,
the moderating effect of age is expected to be parallel to the
changes associated with education level. There is, however, a
notable difference that warrants the inclusion of age as a sep-
arate moderator. Education level defines the broader context
in which the relationship between student personality and
performance may change as a function of contextual effects.
Education level serves as a categorical variable. Results will
yield relative magnitude of the mean effects, which could be
used for comparison purposes. Age, however, is continuous;
and may have implications that reflect dynamic developmen-
tal processes.

1.3.6 | Publication status

Publishing practices in scientific journals may result in a se-
lection bias (Open Science Collaboration, 2015). Reported
effect sizes could be systematically larger in published stud-
ies than those remained unpublished. In other words, studies
that report relatively strong effects are more likely to find
their way to peer-reviewed publications compared with those
with weak or non-significant findings. In addition to per-
forming a thorough search to include all relevant reports, the
present meta-analysis assesses the likely impact of this bias
by examining differences between published studies and un-
published data (dissertations, conference proceedings).

1.4 | Incremental validity of the Big Five for
academic performance

The third purpose of this study was fo examine incremental
validity of the Big Five personality traits above and beyond
cognitive ability in predicting performance. It is well estab-
lished that cognitive ability is an essential ingredient for stu-
dent success (Laidra et al., 2007; Tikhomirova et al., 2020).
Both basic cognitive processes, such as number sense
and information processing speed (Luo et al., 2006), and
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higher-order cognitive processes, such as fluid intelligence
(Deary et al., 2007; Geary, 2011), have been consistently
found to be related to academic performance. Given that cog-
nitive ability is the best predictor of performance (Rohde &
Thompson, 2007), it is important to test incremental validity
of the Big Five alongside the contribution of this traditional
predictor. Of the Big Five, conscientiousness emerged as a
significant predictor of academic performance independently
of the effect of intelligence (Poropat, 2009). The present
meta-analysis seeks to determine which Big Five personal-
ity traits provide incremental prediction above and beyond
the effect of cognitive ability. In addition, the relative impor-
tance of each predictor is examined.

2 | METHOD

2.1 | Literature search

The literature search using a multimodal strategy sought to
identify any study that reported a correlation between the Big
Five and academic performance. First, the database search was
performed using a combination of key terms in PsycINFO,
Scopus, ERIC, and ProQuest Dissertations & Theses to iden-
tify articles that included (a) at least one personality-related
keyword indicating that the Big Five was used, which in-
cluded any personality trait (e.g., openness, conscientious-
ness) or a common measure name (e.g., NEO, Big Five, Big
5, FFEM, BF], etc.), (b) the word personality, and (c) academic

performance or a related term (academic performance, aca-
demic success, etc.). The search terms were applied to article
titles, abstracts, and search headings. Second, references from
key meta-analyses on personality and performance-related
outcomes were used (e.g., Poropat, 2009; Vedel, 2014).
Citations that were included in the previous meta-analyses
as unpublished studies checked for later publication.
Unpublished duplicates of published studies were removed
(e.g., Hirsh, 2006; Hirsh & Peterson, 2008). Third, forward
citation searching was employed by searching articles that
cited included studies. Figure 1 presents an overview of the
search process. Overall, the search yielded 10,775 articles.
Obvious duplicates (n = 3363) were removed after merging
these sources. An additional 7015 articles were excluded at
the title and abstract levels due to their irrelevancy to the pre-
sent study. This resulted in the retention of 397 articles for
further examination for eligibility and inclusion. Searches
were conducted in September, 2020 and included the years
1990 to 2020. A summary of the studies included in the meta-
analysis is presented in Table 1.

2.2 | Inclusion criteria

Studies were included if they measured personality traits and
academic performance using scales that yielded quantitative
values, measured Big Five personality traits, measured aca-
demic performance through grades, exam performance, GPA,
or standardized performance tests, were in English, were a

Records identified through
database searching
(n=10,729)

Additional records identified
through other sources (e.g., review
of other meta-analysis, forward
citation scarching)

(n=46)

h 4 Y

(n=7412)

Records after duplicates removed

N

Records screened
(n=7412)

Records excluded
(n=7,015)

v

(n=397)

Full-text assessed for eligibility

Full-text excluded
(n=169)

) 4

(n=228,k=267)

Records included in meta-analysis

FIGURE 1
of independent samples; n, number of record

Preferred reporting items for systematic reviews and meta-analysis (PRISMA) diagram illustrating study selection. k, total number
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published journal article, unpublished dissertations/thesis,
or conference paper. Nine articles did not have all or some
relevant correlations reported. The corresponding authors
were contacted to retrieve either the correlation table or the
data from which correlations could be extracted. Three au-
thors shared the correlation tables or their dataset (Kornienko
et al., 2018; Shchebetenko, 2016; Zee et al., 2013). One au-
thor indicated that they do not have correlation results.

2.3 | Data extraction

The features extracted from each study included authors,
publication year, sample size, gender (proportion female),
mean age, type of sample (e.g., secondary school students),
country of sample, personality measure, cognitive ability
measure, performance measure, Cronbach's alphas for per-
sonality subscales and other measures, correlation coeffi-
cients, publication status, and additional notes. Percentage of
female participants in each of the original studies was used to
code gender. This value ranged from 0% to 100%, with a me-
dian percentage of 60%. Mean age was coded as a continuous
variable and ranged from 8.1 to 39.5, with a median age of
19.2. Type of sample was recoded into education level which
was later used as a moderator with three levels: elementary/
middle (k = 25), secondary (k = 46), and postsecondary
(k = 160). Personality measure was coded as a categorical
variable with 7 levels: BFI, BFQ, IPIP, Markers, NEO-FFI,
NEO-PI-R, and Others. Performance measure was coded as
official GPA, self-reported GPA, course grade (e.g., exam
score, school subject mark), and standardized test score (e.g.,
ACT). Both general mental ability (i.e., intelligence) and
specific cognitive abilities were considered when extracting
data from primary studies. Measures of cognitive ability in-
cluded, but were not limited to, full-scale IQ tests, Raven's
Progressive Matrices, and CogAT. Publication status was
coded as a categorical moderator with two levels: published
and unpublished. To identify data reporting and entry errors,
z-scores for all correlations were obtained and examined for
absolute z-scores larger than 2.5. Reporting errors were ob-
served and corrected in two studies.

2.4 | Meta-analytical procedure

Meta-analytic ~ correlations estimated  using
Comprehensive Meta-Analysis version 3.0 (Borenstein
et al., 2014). Effect sizes and confidence intervals were cal-
culated by random-effects model using restricted maximum-
likelihood method. The analyses were based on Fisher's z
scale. The scores were then converted back to correlation
coefficients, r, to be reported in the manuscript. Several stud-

ies did not report correlation coefficients. Corresponding

were

WILEY-L*

beta coefficients were used to impute r-based effect sizes.
Dependent effect sizes were handled according to Rosenthal
and Rubin’s (1986) approach, which uses the intercorrelations
between multiple dependent outcomes to compute a more
precise estimate of a pooled effect size. The contributions
of individual effect sizes to mean effect sizes were weighted
by the inverse sampling variance (Lipsey & Wilson, 2001).
Effect sizes were interpreted based on Cohen’s (1962, 1988)
benchmarks for small (r = 0.10), medium (r = 0.30), and
large (r = 0.50) effects. In addition, Bosco et al.’s (2015)
recommendation of comparing effect sizes to typical re-
lationships found within the literature was followed when
interpreting effect sizes. Effect sizes were considered signifi-
cant if their 95% confidence intervals did not include zero.
Cohen's d values were calculated.

Given that reliabilities of measures were not perfect, and
in some studies, they were reported to be moderate, the ob-
served correlations were corrected for measurement errors.
About one-fourth of the articles did not report alpha esti-
mates for personality measures. Original validation studies
were used to obtain estimates when available. For the few
remaining studies, reliabilities were estimated as the aver-
age reliability for measures in the database with equivalent
numbers of items per factor. Estimates of alpha for cognitive
ability and academic performance measures were reported
only in a few studies. Grade point average (GPA) was the
most commonly reported measure of academic performance.
The reliability estimate for official GPA (0.94) was obtained
from Bacon and Bean (2006). The meta-analytic correlation
between official GPA and self-reported GPA (0.90) from
Kuncel et al.’s (2005) study was used to calculate a reliabil-
ity estimate for self-reported GPA (0.86) through the atten-
uation correction formula. Some studies used performance
measures (e.g. course grade, exam score). The same proce-
dure was followed to derive reliability estimates for these re-
maining predictor-criterion-combinations. The meta-analytic
correlation between official GPA and single performance
measure (0.59, Richardson et al., 2012) was used to calcu-
late the reliability estimate for single performance measure
with a single component (0.37). This estimate was adjusted
for studies where multiple single performance measures were
aggregated by using the Spearman-Brown formula.

The variation in the true effect sizes was explored and
quantified computing the total heterogeneity of the weighted
mean effect sizes (Q). Heterogeneity was also assessed by
calculating the proportion of the observed variance that re-
flects real differences in effect sizes (12). Higgins et al. (2003)
suggested that I values on the order of 25%, 50%, and 75%
might be indicative of low, medium, and high levels of het-
erogeneity, respectively. Where high levels of heterogeneity
observed, subgroup analyses were performed. More spe-
cifically, the influence of two moderators (education levels
and personality measurement types) was analyzed through
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mains were 0.16 (openness), 0.27 (conscientiousness), 0.01
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(extraversion), 0.09 (agreeableness), and —0.02 (neuroti-
cism). Thus, conscientiousness was the strongest correlate of
academic performance followed by openness. Correlations
for agreeableness, extraversion, and neuroticism were weak.
The 95% confidence intervals of extraversion and neuroti-
cism included zero, suggesting that their correlations with
performance were not statistically significant. Tests of the
homogeneity of the effect sizes using Q statistic (Hedges
& Olkin, 1985) were conducted. For each personality trait,
the Q value was statistically significant, suggesting true dif-
ferences in effect sizes across samples. In addition, the very
large I heterogeneity indexes of an average 97.63% indicated
that an overwhelming amount of observed variation between
samples was due to systematic between-samples variability.
As such, subgroup analyses and meta-regression were con-
ducted to analyze potential moderators and identify sources
of heterogeneity.

3.3 | Moderating effects of education levels
The moderating effect of education levels was examined
using subgroup analysis for each personality trait. Two stud-
ies that included samples from multiple education levels were
excluded from the analysis (Mammadov et al., 2018; Song
etal., 2020). Table 3 gives moderation results for personality-
performance correlations by education level. Results sug-
gested a significant moderating effect of education level for
openness, extraversion, and agreeableness. A decline in the
strength of corrected correlations of academic performance
with each of these traits was observed. The relationship of
academic performance with openness at the elementary/mid-
dle school level demonstrated a large effect size (d = 0.87).
Correlations decreased progressively with education level,
yielding moderate (d = 0.45) and small (d = 0.20) effect
sizes at the secondary and postsecondary education levels,
respectively. A decline in the magnitudes of correlations and
corresponding effect sizes in extraversion and agreeableness
was observed only from elementary/middle school level to
secondary school level. Correlations of academic perfor-
mance with conscientiousness and neuroticism were similar
across education levels. No moderation by education level
was observed. Corrected correlations of conscientiousness
had moderate effect sizes. The effect of neuroticism was not
significant at any education level.

3.4 | Moderating effects of personality
measurement types

A series of subgroup analysis was performed to examine
the moderating effect of personality measurement types (see
Table 4). There was a good degree of consistency among the

WiILEY-L"

measures. The average correlation each measure had with
the other five measures were 0.88 (BFI), 0.61 (BFQ), 0.82
(IPIP), 0.78 (Mini-Markers), 0.87 (NEO-FFI), 0.89 (NEO-
PI-R), and 0.86 (Others). The BFQ was remarkably less con-
sistent. It had significantly stronger average correlations for
openness (p = 0.45) and extraversion (p = 0.13) than all other
measures. The 95% credibility interval for the Mini-Markers
Openness/Intellect scale included zero. The most consistent
meta-analytic correlations across scales were observed in
conscientiousness. The effect sizes ranged from 0.37 to 0.65,
with a median effect size of 0.58. Another notable measure-
specific result was that the BFI exhibited wide associated het-
erogeneity across studies, especially for conscientiousness,
agreeableness, and neuroticism.

3.5 | Moderating effects of geographical
regions of primary studies

Another series of subgroup analysis was performed to com-
pare results by country clusters or regions of primary stud-
ies included in the present meta-analysis. Studies with Asian
samples tended to yield substantially larger correlation co-
efficients across all personality traits compared with stud-
ies from other regions. For conscientiousness, the average
coefficient of studies with Asian samples was p = 0.35, the
highest coefficient along with the Middle Eastern samples.
Studies with Asian and Middle Eastern samples also had
stronger average correlations for agreeableness (p = 0.23
and p = 0.17, respectively) compared with other regions. A
similar pattern was observed for extraversion. Asian studies
demonstrated moderate and Middle Eastern studies dem-
onstrated small effect sizes (d = 0.32 and d = 0.14, respec-
tively). The 95% credibility intervals of extraversion for all
other regions included zero. Table 5 presents detailed results
for each subgroup.

3.6 | Meta-regression for gender
composition and age

Table 6 presents the results of moderator analyses using
meta-regression for gender composition and age. Percentage
of females served as a continuous variable when testing mod-
erating effects of gender distribution. Studies included in
the meta-analysis tended to have more females than males.
The median percentage of females was 60.1%. Only 24.1%
of study samples had more males than females. The two-
tailed p values corresponding to Z for openness and extraver-
sion were p < 0.001 and p < 0.05, respectively, suggesting
that the slopes were probably not zero, and that openness
(B =-0.003, CI [-0.004, 0.001], Z = —3.49, p < 0.001) and
extraversion (B = —0.001, CI [-0.001, —0.000], Z = —2.36,
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TABLE 3 Moderation of personality—academic performance correlations by education level
Educational level k N P 95% d B SE R? Z-value (]
Openness
Elementary/ 24 29,342 040 032,048  0.87 042  0.04 0.24 11.18™
middle
(reference)
Secondary 54 73,229 022 017,027 045 -020  0.05 —4.40™" 68.37"
Postsecondary 158 164,162 0.10  0.06,0.15 020 -032  0.04 -7.86"
Conscientiousness
Elementary/ 31 166,436 031 024,038  0.65 032  0.04 0.00 8.88
middle
(reference)
Secondary 55 73,895 027 021,032 056 —0.05  0.05 -1.02 2.13
Postsecondary 175 169,411 026 023,029 054 —0.05 004 —1.46
Extraversion
Elementary/ 23 29,080 0.15 011,019 030 0.16  0.03 0.11 4.90™
middle
(reference)
Secondary 51 72,391 001  —0.03, 002 -0.14 004 -3.91™ 23,13
0.04
Postsecondary 156 162,663 —0.01  —0.03, -002 -016  0.03 —479™
0.01
Agreeableness
Elementary/ 26 163,733  0.18  0.11,024  0.37 0.18  0.04 0.03 516"
middle
(reference)
Secondary 48 70,070 008 003,013 016 —0.10  0.04 -221" 7.39"
Postsecondary 152 163,029  0.08  0.05,0.11 0.16 —0.10  0.04 269"
Neuroticism
Elementary/ 27 164,610 —0.01  —0.06, -0.02 -001  0.03 0.00 -0.33
middle 0.04
(reference)
Secondary 50 71423 -0.01  —0.04, -0.02 0.01 0.04 0.18 0.59
0.03
Postsecondary 158 164,092 -0.02  —0.05, -0.04  —0.01 0.03 -0.38
-0.00

Notes: k, number of independent studies; N, total sample size; p, correlation coefficient corrected for sampling error and measurement error in the predictor and the
criterion; 95%, 95% confidence intervals; d, Cohen's d; B, regression coefficient; SE, standard error; Rz, ratio of explained variance to total variance; Z-value, z-test
result computed to test the significance of the slope; O, Cochran's measure of heterogeneity.

#xp < 0.001; #p < 0.01; *p < 0.05.

p < 0.05) were less effective predictors of academic perfor-
mance for samples with larger proportions of females. The
higher the percentage of females, the lower the correlations.
The effect of age, too, was significant for openness and ex-
traversion. Consistent with the subgroup analyses findings,
the relationships of performance with openness (B = —0.014,
CI [-0.019, —0.009], Z = —5.29, p < 0.001) and extraver-
sion (B = —0.004, CI [-0.008, —0.000], Z = —2.03, p < 0.05)
became weaker as age increased. The associations with other
personality traits did not appear to be affected by gender dis-
tribution and age.

3.7 | Publication bias

A publication bias analysis was conducted to examine
whether studies with statistically significant correlations
were more likely to be published than non-significant re-
sults. The analysis of weighted random effects model in
which the publication status was included as a dichotomous
moderator suggested a minimal concern. Publication status
did not significantly moderate the effect of personality traits
on academic performance. The effect sizes were larger for
published than unpublished studies only for openness and
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TABLE 4 Subgroup analysis of personality—academic performance relationships by personality measurement types

Measure type

Openness
BFI
BFQ
IPIP
Markers
NEO-FFI
NEO-PI-R
Others
Conscientiousness
BFI
BFQ
IPIP
Markers
NEO-FFI
NEO-PI-R
Others
Extraversion
BFI
BFQ
IPIP
Markers
NEO-FFI
NEO-PI-R
Others
Agreeableness
BFI
BFQ
IPIP
Markers
NEO-FFI
NEO-PI-R
Others
Neuroticism
BFI
BFQ
IPIP
Markers
NEO-FFI
NEO-PI-R
Others

k

46
20
27
15
52
35
42

58
20
32
16
56
38
43

46
17
26
15
53
33
41

46
16
26
15
50
33
41

49
16
28
16
52
34
41

N

67,792
6360
7612
3326
27,273
8931
146,267

207,409
6360
8909
3629
27,954
9974
147,408

66,564
5522
7338
3326
27,411
8220
146,824

200,525
4554
7338
3326
26,891
8220
147,049

202,400
4554
7959
3629
27,161
8594
146,895

p

0.10
0.45
0.10
0.06
0.13
0.13
0.22

0.26
0.30
0.31
0.18
0.28
0.28
0.25

0.00

0.13
-0.03
—-0.02
—-0.02
—-0.01
—-0.06

0.05
0.15
0.17
—-0.03
0.12
0.09
0.06

0.00
-0.01
-0.02

0.01
-0.07

0.01
—-0.01

95%

0.04,0.16
0.37,0.52
0.02,0.19
-0.06, 0.17
0.07,0.19
0.05, 0.20
0.16,0.28

0.20, 0.31
0.20, 0.40
0.23, 0.39
0.06, 0.29
0.22, 0.34
0.21, 0.35
0.18, 0.31

-0.03, 0.04
0.07,0.19

-0.08, 0.02
-0.09, 0.05
—0.05, 0.01
—0.05. 0.04
0.03,0.10

—-0.02, 0.12
0.03, 0.27
0.08, 0.27
-0.15, 0.10
0.05,0.18
0.00, 0.17
—0.02, 0.13

—0.04, 0.04
—-0.08, 0.06
-0.07, 0.04
-0.06, 0.08
-0.11, -0.03
—0.04, 0.06
—0.05, 0.03

d

0.20
1.01
0.20
0.12
0.26
0.26
0.45

0.54
0.63
0.65
0.37
0.58
0.58
0.52

0.01

0.26
-0.06
—-0.04
—0.04
-0.02
-0.12

0.10
0.30
0.35
—0.06
0.24
0.18
0.12

0.01
-0.02
—-0.04

0.02
-0.14

0.02
—0.02

Q

555.83
576.67
186.29
81.43
341.14
158.78
8408.53

11,729.44
449.22
271.12

43.65
355.37
296.33

6077.91

628.45
255.71
127.42
34.65
337.89
156.76
1303.31

14,720.88
238.29
335.15

74.11
434.79
166.89

2841.23

2509.86
52.51
495.94
28.72
316.20
177.21
1506.21

IZ

91.90
96.71
86.04
82.81
85.05
78.59
99.51

99.51
95.77
88.56
65.64
84.52
87.51
99.29

92.84
93.74
80.38
59.60
84.61
79.59
96.85

99.69
93.71
92.54
81.11
88.73
80.83
98.56

98.09
71.44
94.56
47.77
83.87
81.38
87.28

Note: BFI, Big Five Inventory; BFQ, Big Five Questionnaire; IPIP, International Personality Item Pool; Markers, Goldberg’s (1992) unipolar Markers and it's
shortened versions (i.e., Mini-Markers); NEO-FFI, NEO Five-Factor Inventory; NEO-PI-R, NEO Personality Inventory — Revised. k, number of independent studies;
N, total sample size; p, correlation coefficient corrected for sampling error and measurement error in the predictor and the criterion; 95%, 95% confidence intervals; d,

Cohen's d; Q, Cochran's measure of heterogeneity; P Higgins’ measure of heterogeneity.
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TABLE 5 Subgroup analysis of personality—academic performance relationships by regions of studies

Measure type k N P 95% d 0 r

Openness
Asia 16 5925 0.29 0.14, 0.43 0.61 500.57 97.00
Australia 7 5222 0.17 0.07, 0.26 0.35 57.27 89.52
E. Euro/Rus 24 11,921 0.18 0.10, 0.26 0.37 378.41 93.92
M. East 10 2386 0.15 0.02, 0.28 0.30 85.29 89.46
N. America 80 142,179 0.14 0.07,0.20 0.28 8369.52 99.06
W. Euro 98 99,661 0.17 0.13,0.21 0.35 3333.13 97.09

Conscientiousness
Asia 16 5925 0.35 0.17, 0.50 0.75 786.53 98.09
Australia 9 6386 0.24 0.18,0.29 0.50 34.18 76.59
E. Euro/Rus 26 12,469 0.30 0.24, 0.36 0.63 292.93 91.47
M. East 10 2386 0.35 0.25,0.44 0.75 57.66 84.40
N. America 96 147,660 0.23 0.18,0.27 0.47 5242.35 98.19
W. Euro 104 236,307 0.28 0.24,0.33 0.58 13,913.74 99.26

Extraversion
Asia 16 5872 0.16 0.01, 0.30 0.32 482.59 96.89
Australia 7 5222 0.06 -0.02,0.13 0.12 33.99 82.35
E. Euro/Rus 25 12,095 —0.00 —0.06, 0.05 —-0.01 170.53 85.93
M. East 11 3729 0.07 0.02,0.11 0.14 14.81 32.45
N. America 77 140,177 —-0.01 —-0.03, 0.01 —-0.02 608.50 87.51
W. Euro 93 88,624 —-0.01 —0.04. 0.02 —-0.02 1158.51 92.06

Agreeableness
Asia 15 5459 0.23 0.09, 0.35 0.47 339.39 95.88
Australia 7 5222 0.12 0.08, 0.17 0.24 12.98 53.79
E. Euro/Rus 25 11,304 0.07 0.01, 0.13 0.14 242.92 90.12
M. East 11 3729 0.17 0.08, 0.26 0.35 65.67 84.77
N. America 74 139,752 0.09 0.05,0.12 0.18 2046.17 96.43
W. Euro 93 221,911 0.07 0.01,0.13 0.14 17,103.11 99.46

Neuroticism
Asia 16 5623 —-0.19 —0.35, -0.02 —-0.39 619.80 97.58
Australia 8 5720 -0.02 —-0.07,0.03 -0.04 18.44 62.03
E. Euro/Rus 26 11,678 0.03 —0.04, 0.09 0.06 279.15 91.04
M. East 11 3729 -0.02 —-0.09, 0.04 —-0.04 31.61 68.37
N. America 78 140,781 0.00 -0.03, 0.03 0.01 1442.90 94.66
W. Euro 95 223,139 -0.01 -0.05,0.02 -0.02 4479.28 97.90

Note: E. Euro/Rus, Eastern Europe and Russia; M. East, Middle East; N. America, North America; W. Euro, Western Europe; k, number of independent studies;
N, total sample size; p, correlation coefficient corrected for sampling error and measurement error in the predictor and the criterion; 95%, 95% confidence intervals;

d, Cohen's d; Q, Cochran's measure of heterogeneity; P Higgins’ measure of heterogeneity.

conscientiousness, but the differences were small (Ap = 0.03
and 0.07, for openness and conscientiousness, respectively).
The confidence intervals of unpublished and published stud-
ies overlapped, suggesting no statistically significant differ-
ences between the two categories.

Another way used to assess publication bias was the
Egger's regression intercept test. The Egger's regression
method yielded intercepts (f;) ranging from —0.59 for

conscientiousness to 0.83 for extraversion. The 95% confi-
dence interval for conscientiousness included zero [—2.62—
1.44], suggesting no publication bias for this personality trait,
1(262) = 0.57, p > 0.05. For all other personality traits, the
confidence intervals did not include zero and ¢ values were
significant, suggesting substantial asymmetry in the Funnel
plots, which could have been caused by publication bias (see
Figure 2). Duval and Tweedie’s (2000) trim and fill procedure
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TABLE 6 Meta-regressions testing

95% CI
moderating effects of gender distribution ’
and age on personality traits/academic Moderator B SE Lower Upper Z
performance link Moderating effect of gender composition
Openness 216 0.31 0.05 0.23 0.40 6.90""
(intercept)
Proportion female —-0.003  0.001 —-0.004  0.001 —-3.49""
Conscientiousness 236 0.23 0.04 0.14 0.31 542"
(intercept)
Proportion female 0.001 0.001 —0.001  0.002 1.20
Extraversion 210 0.09 0.04 0.02 0.17 2.60"
(intercept)
Proportion female —0.001 0.001 —0.001 -0.000 -2.36"
Agreeableness 203 0.09 0.04 0.02 0.17 2.19"
(intercept)
Proportion female —0.000  0.001 -0.002  0.001 -0.31
Neuroticism 211 —0.07 0.04 —0.15 0.01 —1.82
(intercept)
Proportion female 0.001 0.001 —0.000  0.002 1.40
Moderating effect of age
Openness 195 0.43 0.05 0.33 0.53 8.38""
(intercept)
Age —-0.014  0.003 -0.019 —0.009 -5297"
Conscientiousness 209 0.31 0.05 0.22 0.41 6.34"
(intercept)
Age —0.002  0.003 —0.007  0.003 —-0.70
Extraversion 191 0.10 0.04 0.015 0.176 234"
(intercept)
Age -0.004  0.002 -0.008  —0.000 -2.03"
Agreeableness 185 0.09 0.04 0.01 0.17 2.20°
(intercept)
Age —0.001  0.002 —0.005  0.003 —0.35
Neuroticism 192 —-0.03 0.04 —-0.10 0.04 —-0.81
(intercept)
Age 0.001 0.002 —0.003  0.004 0.29

Note: k, number of independent studies; B, regression coefficient; SE, standard error; 95% CI, 95% confidence

intervals; Z, z-test result computed to test the significance of the slope.
*#kp < 0.001; **p < 0.01; *p < 0.05.

was carried out to calculate the best estimate of the unbiased
effect size. Table 2 gives the number of imputed studies and
adjusted estimates along with the 95% confidence intervals.

3.8 | Incremental prediction of the big five
over and above cognitive ability

In addition to the moderation analyses, the relationship be-
tween cognitive ability and academic performance from the
studies included in this meta-analysis based on the current
search criteria was examined. A total of 67 studies with 112

effect sizes and 55,260 participants were included in the anal-
ysis. Cognitive ability showed a moderate-to-large associa-
tion with academic performance (p = 0.42, CI [0.37, 0.46],
p <0.001,d=0.93, P= 97.75%). This value of p = 0.42 was
used in further analysis to assess incremental prediction of the
Big Five personality traits over and above cognitive ability.
The meta-analytic correlation matrix was created by deriving
the estimates from the present and previous meta-analyses
(Judge et al., 2007; van der Linden et al., 2010). The ma-
trix then was used to perform a multiple regression analysis
predicting academic performance from cognitive ability and
personality traits. Table 7 presents meta-analytic correlation
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FIGURE 2 Funnel plots of the standard error and Fisher's z transformed correlation coefficients between personality traits and academic

performance
1 2 3 4
1. Academic 1
performance
2. Cognitive ability 0.42% 1
3. Openness 0.16* 0.22° 1
4. Conscieniousness 027 —0.04° 0.24° 1
5. Extraversion 001° 002" 039 0.27°
6. Agreeableness 0.09* 0° 0.30° 0.46°
7. Neuroticism -0.02*  -0.09" -0.18°  -0.3¢°

“The present meta-analysis.
“Judge et al. (2007).
van der Linden et al. (2010).

matrix and Table 8 gives regressions results. No collinearity
was detected. Tolerance values were acceptable, all above 0.7
and greater than the threshold of 0.1. Cognitive ability and
personality predicted 27.8% of the variance in academic per-
formance. Cognitive ability was the most important predic-
tor with a relative importance of 63.59%. Conscientiousness
was the second most important predictor (RW% = 27.93%).
Relative importance was small for openness (RW% = 3.94%)
and negligible for other personality traits. Of the Big Five,
only conscientiousness and neuroticism showed significant
incremental validity in predicting performance. Partial corre-
lations of personality traits with academic performance were

—-0.37°

TABLE 7 Meta-analytic correlation
6 7 . e - -
matrix of the big five, cognitive ability, and
academic performance
0.33¢ 1
—0.34° 1

0.35 for conscientiousness, 0.13 for neuroticism, —0.05 for
extraversion, 0.03 for openness, and —0.02 for agreeableness.

4 | DISCUSSION

The present meta-analysis provides a comprehensive assess-
ment of the links between self-reported personality traits and
performance, using the Big Five framework of personality.
The large body of research that has emerged in the last three
decades is synthesized by incorporating all Big Five traits,
a broad range of performance measures, and all stages of
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TABLE 8 Multiple regression

predicting academic performance from
cognitive ability (Step 1) and big five Step 1
personality traits (Step 2) based on the Cognitive ability

correlation matrix presented in Table 7 Step 2

Openness

Conscientiousness

Extraversion
Agreeableness
Neuroticism

Total R

B 95% CI AR? RW RWY%
0.176"
042" 041,043 0.177 63.59%
0.102"
0.03"  0.02,0.04 0.011 3.94%
035" 0.34,0.36 0.078 27.93%
—-0.05"  —0.06, 0.04 0.002 0.81%
-0.02"  —0.03, —0.01 0.005 1.84%
0.13"  0.11,0.14 0.005 1.88%
0.278"

Note: Nyymonic = 34,163; B, regression coefficient; 95% CI, 95% confidence intervals; RW, relative weight.

##p < 0.01.

education from elementary school through university. The
present meta-analysis provides more reliable and valid esti-
mates compared with previous similar meta-analyses, as it in-
cludes substantially more studies. In addition to summarizing
relationships between the Big Five and academic performance
from a total of 268 independent samples (N = 413,267), this
study tested the contribution of several important moderators
to heterogeneity. The present meta-analysis also provides the
robust assessment of incremental validity of the Big Five for
academic performance above and beyond cognitive ability.

Results demonstrate that three of the Big Five personality
traits, conscientiousness, openness, and agreeableness, show
significant associations with academic performance. As ex-
pected, conscientiousness was clearly the best personality pre-
dictor of performance (p = 0.27). This estimate was slightly
larger than that the corrected mean effect sizes reported in
recent meta-analyses, Poropat (2009; p = 0.22, N = 70,926),
McAbee and Oswald (2013; p = 0.26, N = 26,382), and
Vedel (2014; p = 0.26, N = 17,717). The magnitudes of the
effect sizes of conscientiousness were statistically significant
across education levels. No moderation by education level
was observed. Conscientiousness was also the second most
important variable after cognitive ability, accounting for 28%
of the explained variance in academic performance. The rel-
ative importance of conscientiousness was about four times
greater than the total of all other personality traits. Of the
personality measures, the Markers yielded the lowest effect
size for conscientiousness (p = 0.18), with a very large con-
fidence interval [0.06, 0.29]. As noted earlier, the Markers
conscientiousness focuses on organization and orderliness
and has less items measuring the performance-striving facet
compared with the other instruments. Observing a weaker
correlation for the studies using this instrument was ex-
pected and is consistent with McAbee and Oswald’s (2013)
meta-analysis.

Personality traits are likely to be distal predictors of aca-
demic outcomes. Therefore, it is important to understand the
mechanisms by which conscientiousness exerts its effect on

performance. Conscientiousness is about the propensity to be
organized, self-controlled, perseverant, and effective at carry-
ing out tasks (De Feyter et al., 2012; McCrae & John, 1992).
These characteristics and skills are important for students to
be successful across all academic domains and educational
stages. Previous studies have reported a number of proximal
constructs, such as performance motivation (Richardson &
Abraham, 2009), academic motivation (De Feyter et al., 2012;
Mammadov et al., in press), academic self-efficacy (Conrad
& Patry, 2012), self-efficacy for self-regulated learning
(Mammadov et al., 2018), perceived academic ability and ac-
ademic effort (Noftle & Robins, 2007), serving as mediators
transmitting the effect of conscientiousness to performance.
A detailed examination of these mediational processes could
help better elucidate the predictive role of conscientiousness.

Openness demonstrated a weak and positive overall as-
sociation with academic performance (p = 0.16). This mean
effect size estimate was larger than those reported in the pre-
vious meta-analyses (Gatzka & Hell, 2018; Poropat, 2009;
Trapmann et al., 2007). Age and education level were signif-
icant moderators of the meta-analytic effect of openness. The
strength of the relationship of openness with academic perfor-
mance weakens as student age increases. Subgroup analysis
with education levels suggested that openness appeared to be
a significantly stronger predictor of academic performance at
the elementary/middle school level (p = 0.40), than second-
ary (p = 0.22) and postsecondary levels (p = 0.10). Poropat
(2009) reported a similar pattern of decline by education
level, but all estimates were smaller than the estimates found
in the present meta-analysis. One explanation of the pres-
ence of the stronger relationship at elementary/middle school
level compared with the subsequent levels is that openness
in younger students is more narrowly defined and includes
only the facets closely linked to performance (Shiner, 2006).
Another explanation is the possible predominance of open-
ness as a specific feature in young children (Neuenschwander
et al., 2013). One notable finding for openness-performance
relationship comes from the regression analysis. Openness
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accounted for only 4% of the explained variance in academic
performance and had much weaker relative weight than con-
scientiousness. Other personality traits demonstrated little
or no explanatory power over cognitive ability. Note that the
regression model used a correlation matrix composed of the
current and previous meta-analytic correlations. Therefore,
the partial correlations found in the regression analysis
should not be directly comparable with the mean effect size
estimates.

Agreeableness, too, emerged as a significant but weak
predictor of academic performance (p = 0.09). Education
level moderated the relationship. A decline of the mean ef-
fect size was observed from elementary/middle school level
to secondary school level. Perhaps friendly and sympathetic
behaviors of young agreeable students facilitate their re-
lationships with peers and teachers, and therefore support
their overall learning experiences. Another reason why the
association of agreeableness with performance was relatively
high for younger students may be that collaborative group
activities are an integral part of assessment in elementary
educational contexts. This seems to be the plausible expla-
nation because extraversion also yielded a significant effect
at elementary/middle school level (p = 0.15), but the signif-
icance disappeared at subsequent levels. Like agreeableness,
extraversion is an interpersonal personality trait and plays an
important role in managing social relationships and possible
interpersonal conflicts within group activities (Watson &
Clark, 1997). These skills are likely to be closely reflected in
young students’ end-of-year grades.

Another explanation of the positive effect of extraversion
at elementary/middle school level is related to a complex na-
ture of extraversion. On the one hand, extraversion is charac-
terized by high energy levels that may lead students to have
positive attitudes toward learning (Authors, in press; De Raad
& Schouwenburg, 1996). On the other hand, it may facilitate
socializing behaviors instead of doing schoolwork and pre-
paring for exams. Because social-emotional growth and de-
velopment of younger students are more carefully supported
at earlier school years, they are likely to be provided with
enough time for social activities. In addition, curriculum,
assessment, and other school-related activities are designed
to be more interesting for all students at elementary/middle
school level than secondary and postsecondary levels. To that
end, the aspect of extraversion that may be negatively related
to performance-related outcomes are less active in earlier ed-
ucational contexts.

Neuroticism or emotional stability does not seem to be an
important determinant of academic performance. The over-
all corrected mean effect size is —0.02, with the confidence
interval including zero. Its relative importance as a predictor
explaining variance in performance was negligible (2%). One
notable finding from subgroup analyses was that the NEO-FFI
neuroticism had a negative effect on academic performance

(p = —0.07). The 95% confidence interval [—0.11, —0.03] did
not include zero, suggesting that it was statistically signifi-
cant. All other personality measures yielded consistent non-
significant effect sizes. Education level was not a significant
moderator. Poropat (2009), in his meta-analysis, compared
the mean effect for education levels and reported a significant
association of neuroticism with performance at the primary
level (i.e., elementary/middle; p = —0.20). This mean effect
size estimation was calculated based on a limited number of
available samples at that time (k = 8). Given that the present
meta-analytic sample is much larger and includes all relevant
original studies from previous meta-analyses, our summary
effect seems to be more accurate.

Asian samples consistently yielded stronger average
correlations between personality traits and academic per-
formance than studies from other regions. This was an in-
teresting finding that needs further investigation. Because
there were 16 Asian samples, which comprised only 1.5%
of the overall meta-analytic sample, it was difficult to dis-
cern the real causes behind this observed pattern of differ-
ences. The vast majority of studies were carried out with
North American and Western European samples. What we
can say for sure is that there is the need for more research on
personality-academic performance relationships with sam-
ples from non-WEIRD cultures. Cross-cultural studies with
similar methodologies across countries could provide valu-
able insights on how cultural factors may play a role in the
ways academic performance reflects personality.

5 | CONCLUSION
Student learning and performance not only depend on cogni-
tive ability, but also on their personality (Neuenschwander
et al., 2013). The present meta-analysis reaffirms the criti-
cal role of personality traits in explaining academic perfor-
mance through the most comprehensive assessment yet of
these relationships. Results suggest that conscientiousness
is the robust predictor of student performance and should
be at the forefront of intervention approaches. This person-
ality trait accounts for performance above and beyond cog-
nitive ability. Openness, despite its weak overall relative
importance, is also an important determinant of student
performance, especially at elementary/middle school level.
Two broad applications might be considered. First, person-
ality measures might be used as a supplemental screening
tool, along with ability and aptitude scales, in identifying
students at risk for underperformance and school failure.
Possible distortion issues should be carefully discussed
when making decisions about this application. Several
meta-analyses have suggested that individuals taking per-
sonality measures may be motivated to score high on par-
ticular traits and distort responses on those scales to “fake
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high” (Birkeland et al., 2006; Viswesvaran & Ones, 1999).
Equally useful and impartial alternatives to self-report
measures should be considered to address this potential
problem. Second, educators and counselors should work
hand in hand to nurture the positive qualities of person-
ality traits through widely recommended educational best
practices. For example, students could become more open
to new experiences of learning by being strategically en-
couraged to think beyond the confines of curricular topics,
make connections between classroom curriculum and real
life experiences, and integrate focuses and creative ideas
on a broad exposure. Students should also be taught self-
regulatory skills, self-discipline, and performance-striving
through modeling and other instructional approaches
(Peeters et al., 2014). It should be noted that personality is
more malleable in childhood and early adolescence than in
adulthood (Roberts & DelVecchio, 2000). It may be more
appropriate to think of reinforcing productive personality
as an intervention that is more effective at earlier educa-
tion years.

6 | LIMITATIONS AND FUTURE
RESEARCH

As with most other meta-analyses, this study is not with-
out limitations. At least four of them, which may provide
promising opportunities for further research, are worth
mentioning. First, there is some evidence for publication
bias as assessed by Egger's test. The computed effect sizes
are likely to be overestimated. Trim and fill analysis was
performed to calculate the best unbiased effect size esti-
mates. These estimates, too, should be read cautiously,
because the observed evidence for publication bias could
partially be attributable to extreme heterogeneity. Second,
multiple measures of academic performance were used
in the original studies. Cronbach's alphas were only re-
ported in a few of them. For the vast remaining majority,
the reliability estimates were either obtained from other
sources or calculated for use in the present meta-analysis.
The calculated reliability estimates for single and multiple
performance measures were as low as a = 0.37 for sev-
eral studies. This problem made it difficult to determine
the true effect sizes. We also do not know whether exams
and courses that performance measures were collected for
promoted surface-level learning or a deeper understand-
ing of the content. Results and their interpretations should
be viewed with caution. Third, effect sizes reported in
this meta-analysis remain uncorrected for range restric-
tions which may result in underestimation of the strength
of correlations. Future studies should consider applying
corrections for range restrictions. Fourth, calculating and
summarizing effect sizes at the facet level of the Big Five

may help better understand the personality—performance
relationships. Narrowly defined facets are likely to provide
additional explanatory power in predicting performance
(Soto & John, 2017). Although included studies for that
purpose will be limited only to longer personality meas-
ures that make facet-level distinctions (e.g., the NEO PI-
R), looking at specific construct components is valuable
and future studies should consider it.
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