First publ.in: Zeitschriftfur Psychologie215(2007),2, pp. 132-151

Meta-Analysis of the Relationship
Between the Big Five and Academic
Success at University

Sabrina Trapmann, Benedikt Hell, Jan-Oliver W. Hirn, and Heinz Schuler

Department of Psychology, University of Hohenheim, Stuttgart, Germany

Abstract. Interest in the prediction of academic success in higher education has grown considerably in recent years in German-speaking
countries. While the validity of school grades and admission tests has been investigated by meta-analyses and large-scale studies at least
in the United States, less is known about noncognitive predictors of academic success. The present meta-analysis investigates the impact
of the Big Five personality factors on academic success at university. A total of 258 correlation coefficients from 58 studies published
since 1980 were included. Grades, retention, and satisfaction served as success criteria. Correlations were corrected for attenuation caused
by measurement error. Results show that the influence of personality traits on academic achievement depends on the success criterion.
While Neuroticism is related to academic satisfaction ([, = —.369, k = 8), Conscientiousness correlates with grades (U, = .269, k = 41).
Extraversion, Openness to Experience, and Agreeableness have no significant impact on academic success. Moderator analyses suggest
effects of culture for the validity of Extraversion. Parallels to validity for job performance are identified and implications for admission

and counseling of students are discussed.
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Introduction

Several meta-analyses have investigated the predictive
validity of different college admission tests, achievement
tests, and high school grades. The validity of college ad-
mission tests such as the SAT (Scholastic Aptitude Test)
or GRE (Graduate Record Examination), which are fre-
quently used in the United States, has been examined by
large scale studies and meta-analyses. Burton and Ramist
(2001) report a mean correlation coefficient of .36 be-
tween SAT-scores and college GPA. Kuncel, Hezlett, and
Ones (2001) calculated mean correlation coefficients be-
tween the different parts of GRE and graduate GPA up to
.49. Hell, Trapmann, and Schuler (2007) meta-analyzed
the validity of subject-specific academic aptitude tests in
German-speaking countries and found a mean correlation
coefficient of .48. Predictive validity of general mental
ability seems to be slightly lower. Kuncel, Hezlett, and
Ones (2004) analyzed the relationship between the Miller
Analogies Test (MAT) and graduate GPA and found a
mean correlation coefficient of .39. For school grades,
meta-analyses estimate the mean correlation to college
grades to be about .40 to .50. Trapmann, Hell, Weigand,
and Schuler (2007) report a corrected predictive validity
of .53 for German school grades. Schuler, Funke, and
Baron-Boldt (1990) calculated mean corrected correla-
tions up to .56 for economic study majors for the same
relationship. The meta-analysis calculated by Burton and

Ramist (2001) estimates the predictive validity of school
grades for college grades in the United States at .42. All
these figures indicate strong relationships regarding mul-
tiple influences of time and conditions.

In sum, the predictive validity evidence supporting re-
lations between achievement measures and school grades
is well confirmed. Nevertheless, only about 25% of the
variance in college GPA can be explained (e.g., Tross,
Harper, Osher, & Kneidinger, 2000). Hence, there might
be additional variables influencing academic perfor-
mance. While many studies investigate the correlations
between Big Five personality factors and academic
achievement, there are very few meta-analyses on non-
cognitive measures. Most of them explore only a single
factor or one single facet of a factor as, for example, anx-
iety (Seipp, 1991) or achievement motivation (Robbins,
Lauver, Le, Davis, Langley, & Carlstrom, 2004). Further-
more, many studies consider a single criterion of academ-
ic success, namely grades, retention, or satisfaction. In
most of the cases grades are used to operationalize aca-
demic success. In fact, there are very view empirical stud-
ies considering any other criterion of college success, al-
though this has been described more broadly in college
handbooks, mission statements, and academic discussions
(Camara, 2005). Correlations between grades and other
measures of academic success such as satisfaction or re-
tention are seldom reported in the literature. Trapmann
(2007) found rather small correlations between grades and
several other criteria of academic success such as satisfac-
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tion, task performance, or organizational citizenship per-
formance.

Some studies have shown that faculty members believe
that noncognitive factors, such as motivation, conscien-
tiousness, perseverance, or helpfulness are important parts
of academic success (Taber & Hackman, 1976; Reilly,
1976; Willingham, 1985; Enright & Gitomer, 1989; Os-
wald, Schmitt, Kim, Ramsay, & Gillespie, 2004). Kyllo-
nen, Walters, and Kaufman (2005) hypothesize that using
noncognitive factors in addition to cognitive factors could
increase fairness in admission decisions for graduate ed-
ucation, because gender and race differences tend to be
smaller in noncognitive factors than in cognitive factors
(for an opposing view see Potosky, Bobko, & Roth, 2005).
Goldberg (2001) noted that including measures of person-
ality in university admission procedures could increase di-
versity, which is diminished by using primarily cognitive
tasks. However, the use of personality measures in admis-
sion procedures might lead to new problems. One of these
difficulties is faking. Personality traits are typically mea-
sured by self-reports, which enable applicants to give false
information, and — most importantly — the impact of non-
cognitive traits is still unclear.

The present study reports a meta-analytic calculation of
the correlation coefficients between the Big Five person-
ality factors (five-factor model of personality) and aca-
demic success with the aspects: academic achievement
(defined by university grades), retention, and satisfaction.
Different conceivable moderator variables such as publi-
cation date, country of origin, study major, source of pub-
lication, age, study period (Bachelor vs. Master, basic vs.
main studies), and heterogeneity of the sample were also
considered. The results should show whether individual
differences concerning these personality traits influence
students’ academic performance, satisfaction, and reten-
tion.

The Big Five Framework

Although there is some disagreement regarding designa-
tions and definitions of the Big Five personality factors
(Digman, 1990), they can generally be defined as follows
(Costa & McCrae, 1992a). Neuroticism is a measure of
emotional stability vs. instability. Emotional Stability
might be manifested in students’ responding appropriate-
ly to stress and tight time deadlines and in their adaptabil-
ity to new situations or conditions (Goldberg, 2001).
Anxiety, angry hostility, depression, self-consciousness,
impulsivity, and vulnerability are the facets of this dimen-
sion as described by Costa and McCrae (1992b). Extra-
version (or “surgency”) is defined as the quantity and in-
tensity of interpersonal interaction, encompassing traits
such as assertiveness, sociability, activity, cheerfulness,
and gregariousness. Hogan (1986) suggested that this di-
mension can be interpreted as ambition (initiative, sur-
gency, ambition, and impetuousness), on the one hand,
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and sociability (sociable, exhibitionist, and expressive)
on the other. The six lower-level traits in the model of
Costa and McCrae (1992b) are: warmth, gregariousness,
assertiveness, activity, excitement-seeking, and positive
emotions. Imagination, creativity, curiosity, originality,
and artistic sensibility are associated with Openness to
Experience (also called intellect or culture), which con-
sists of the facets openness to fantasy, to esthetics, to feel-
ings, to actions, to ideas, and to values (Costa & McCrae,
1992b). Agreeableness (or likability) is associated with
being courteous, flexible, trusting, cooperative, tolerant,
and treating others fairly and kindly. Costa and McCrae
(1992b) mention the traits trust, straightforwardness, al-
truism, compliance, modesty, and tender-mindedness. Fi-
nally, the individual degrees of dependability, organiza-
tion, persistence, and achievement-orientation determine
a person’s Conscientiousness. The six facets in the model
of Costa and McCrae (1992b) are competence, order, du-
tifulness, achievement striving, self-discipline, and delib-
eration. Taken together, the five-factor model provides a
comprehensive and parsimonious theoretical framework
(Costa & McCrae, 1992a) allowing for systematic re-
views and meta-analyses.

The Big Five and Job Performance

Notwithstanding the lack of meta-analyses on the rela-
tionship of the Big Five and academic success, there are
several meta-analyses that focus on the prediction of job
performance (e.g., Barrick & Mount, 1991; Tett, Jackson,
& Rothstein, 1991; Salgado, 1997). Barrick, Mount, and
Judge (2001) quantitatively summarize the results of 15
meta-analytic studies that investigated the relationship
between the Big Five and job performance. This second-
order meta-analysis revealed that Conscientiousness is a
valid predictor of performance across several perfor-
mance measures in a wide range of occupations. Emo-
tional Stability (Neuroticism) was also found to be a gen-
eralizable predictor when overall work performance was
the criterion. The remaining three traits of the five-factor
model (Extraversion, Openness to Experience, and
Agreeableness) did not predict overall work perfor-
mance, but they did predict success in specific occupa-
tions or were related to specific criteria. The criterion
with the highest correspondence to academic perfor-
mance at university in this study was training perfor-
mance. Barrick et al. (2001) found a different validity-
pattern for this criterion: Qpenness to Experience (Up =
.%4), Conscientiousness (Up = .23), and Extraversion
(Up = .23)Ademonstrated substantial valiq\ity. Emotional
Stability (lp = .08) and Agreeableness (Up = .11) were
less valid predictors. One topic of the present meta-anal-
ysis is to investigate whether the results for training per-
formance in the job context are true for success in learn-
ing at college and university as well.
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The Big Five and Academic Achievement

Existing results concerning the relationship between the
Big Five and academic achievement provide a wide range
of coefficients. Some studies report correlations up to .40
for Conscientiousness (Furnham, Chamorro-Premuzic, &
McDougall, 2002) and up to .42 for Openness to Experi-
ence (Gakhar, 1986) or even up to .78 for Extraversion
(Huq, Rabman, & Mahmud, 1986; see Table 1). These
results suggest a remarkable impact of personality traits
on academic achievement. Some authors report incre-
mental validities of personality over and above academic
ability tests (such as the SAT) and recommend using per-
sonality assessment for college admissions (e.g., Consci-
entiousness: Conard, 2006). Following these results, per-
sonality measures are promising predictors of academic
outcome and should, therefore, be applied to university
student admission. On the other hand, some studies report
opposite relations and negative correlation coefficients
down to —.32 for Extraversion (Giesen, Gold, Hummer,
& Jansen, 1986) or —.21 for Openness to Experience
(Gakhar, 1986).

De Raad and Schouwenburg (1996) reviewed the role
of personality traits in learning and education and as-
sumed that Extraversion is negatively related to success
at the university level. They drew a rather ambiguous pic-
ture regarding Agreeableness and concluded that con-
structive internalization of social norms is a positive factor
in academic achievement (p.325). De Raad and Schou-
wenburg state that Conscientiousness and Openness to
Experience represent the traits that are a main psycholog-
ical resource in learning and education and are valid in
predicting college performance. High Neuroticism, on the
other hand, leads to poorer college performance. There is
empirical evidence for a negative correlation of the facet
anxiety andAacademic achievement. Seipp (1991) found a
validity of U, = —.212 concerning anxiety and academic
performance of children, adolescents, and adults. Gold-
berg (2001) found Conscientiousness to be a useful pre-
dictor of academic performance. He stresses the impact of
certain aspects of Conscientiousness, including the need
for achievement, organization, efficiency, carefulness, and
dependability. In his view, Emotional Stability might be
important, too, while Extraversion and Agreeableness
have little influence on academic success (Goldberg,
2001).

Hypotheses

Given the results on training performance and the find-
ings of De Raad and Schouwenburg (1996), we expect
substantial validity of Conscientiousness and Openness
to Experience for college grades. These hypotheses cor-
respond with the suggestions of Goldberg (2001). We ex-
pect small positive validities for Emotional Stability and

Agreeableness. The relation of achievement and Extra-
version appears to be ambiguous. In light of the compar-
atively stronger empirical evidence from the studies on
training performance (Barrick et al., 2001) we expect a
positive validity of Extraversion for college grades. Gold-
berg (2001) suggested that Extraversion might predict
success in some kinds of academic contexts.

Hypotheses for the criterion domain retention are more
difficult to develop. The findings of research on job turn-
over/tenure may provide some first indications: In their
meta-analysis, Barrick and Mount (1991) found small va-
lidity coefficients for the Big Five and job turnover/ten-
ure. Openness to Experience was correlated negatively
(lp = —.11) with tenure and Conscientiousness positively
(Up = .12). These results may be cues for an expected va-
lidity pattern in an academic context, although dropping
out of college and quitting a job may be similar but not
identical life events. However, Conscientiousness (cover-
ing facets like endurance and achievement motivation)
may, plausibly, reduce college dropout. On the other hand,
students with high Openness to Experience, such as curi-
osity, will rather tend to change their study major. Hence,
we hypothesize that Conscientiousness (positively) and
Openness to Experience (negatively) show small but sig-
nificant validities for academic retention.

Regarding academic satisfaction, it is conceivable to
draw comparisons with life satisfaction and job satisfac-
tion. Neuroticism is the strongest predictor among the Big
Five for life satisfaction as well as for job satisfaction (De-
Neve & Cooper, 1998; Judge, Heller, & Mount, 2002).
Correlation coefficients between Openness to Experience
and job satisfaction and Openness to Experience and life
satisfaction, respectively, are reported to be very low. (De-
Neve & Cooper, 1998). Results for the criteria life satis-
faction and job satisfaction are very similar despite all dif-
ferences in content. Hence, similar results for academic
satisfaction can be assumed as well. We, therefore, expect
positive validities especially for Emotional Stability and
smaller positive correlations with the four other traits.

In summary, the following hypotheses will be tested in
this study: Conscientiousness and Openness to Experience
are expected to be valid predictors for academic success;
operationalized by grades, retention, and satisfaction.
Conscientiousness contains those traits that are important
for accomplishing tasks in general, such as being orderly,
disciplined, ambitious, or persevering. Openness to Expe-
rience relates to characteristics that facilitate learning but
may hinder maintenance until graduation. Extraversion
and Agreeableness are expected to be correlated with col-
lege grades and satisfaction as, for example, gregarious
and tender-minded students will socialize more easily
with other students as well as with teachers and profes-
sors. We expected Neuroticism to be negatively correlated
with satisfaction and, to a smaller extent, with grades.
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Figure 1. Meta-analytic investigated
predictors and criteria of academic
success in higher education.

Noncognitive Factors

Neuroticism + facets
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v
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Conscientiousness + facets

Extraversion + facets Retention vs. Attrition

Agreeableness + facets Satisfaction

Interests

Admission methods

School grades

Admission interview
Admission test

Letter of Recommendation
Biographical questionnaire
Letter of recommendation
Essays

Language tests

Method

This meta-analysis was part of a larger meta-analytic pro-
ject. We investigated bivariate relations between several
predictors and different criteria of academic success in
higher education. We sought to find all studies published
since 1980 that reported empirical results for the relation-
ships between the following predictors and criteria (Figure
1): school grades, admission interviews, biographical ques-
tionnaires, letters of recommendation, essays, intelligence,
admission tests, knowledge tests, language tests, personal-
ity traits, and interests; success criteria were: grades, reten-
tion vs. attrition, and satisfaction. European studies were
included concerning the predictors school grades, intelli-
gence, admission, and knowledge tests, because there are
already meta-analyses for North American results (e.g.,
Burton & Ramist, 2001; Kuncel et al., 2001, 2004). Con-
cerning all other predictors, studies from all over the world
were included whether they were published in English or
in German.

The present meta-analysis examined the validity of per-
sonality traits for academic success at university. We chose
the five-factor model as an integrating framework to de-
scribe and aggregate the empirical results. We found a few
studies presenting the validity of traits too narrow to sub-
sume them under one of the Big Five. These traits were
coded and meta-analytically aggregated if they fit the Big
Five facets of Costa and McCrae (1992b) sufficiently. Cos-
ta and McCrae (1992b) have presented a taxonomy that
subsumes six lower-level traits (referred to as facets) under

each of the Big Five personality factors, such as anxiety for
Neuroticism or altruism for Agreeableness. The results for
the lower-level traits will be presented in this paper when
they provide useful additional information.

Literature Search

Several sources were searched to identify all studies since
1980 that examined the relationship between personality
traits and grades, retention, and satisfaction. Electronic
searches were performed on PsycInfo (1980-2004) and
Psyndex (1980-2004). The citation lists of all obtained ar-
ticles and reports were then inspected manually to identify
further promising studies. Additionally, colleagues work-
ing in relevant fields were contacted. The following types
of studies were excluded from further review: (1) studies
reporting no empirical results; (2) studies failing to report
zero-order correlations or statistics that can be converted
into correlations (e.g., studies only reporting partial corre-
lations, multiple regression B, significance level); (3) stud-
ies reporting only results of extreme groups (e.g., examin-
ing academic success of highly anxious students only or
comparing of the best with the worst students); (4) studies
investigating samples not from tertiary education (e.g.,
high school students; apprentices); (5) studies examining
predictors that do not definitely fit one of the Big Five per-
sonality traits; (6) studies available in neither English nor
German; (7) studies using other criteria than grades, reten-
tion information, or self-reports of satisfaction.



136

Table 1. Number of validity coefficients and sample sizes for each predictor-criterion combination

Predictor N k M SD Min Max
Criterion academic achievement (grades):

Neuroticism 14653 59 -.04 .14 =37 22
Extraversion 12424 54 .01 21 -32 78
Openness to Experience 14942 41 .08 .14 -21 42
Agreeableness 12452 34 .04 .10 -.23 25
Conscientiousness 10855 41 22 12 -.10 40
Criterion retention:

Neuroticism 2714 4 -.02 .08 -.10 .08
Extraversion 3916 .00 .04 -.06 .04
Openness to Experience 2194 4 -.02 .09 -13 .05
Criterion satisfaction:

Neuroticism 1512 8 =27 .04 =31 -17
Extraversion 660 4 .06 21 -.26 17

Notes: N = overall sample size, k = number of independent samples = number of analyzed validity coefficients, M = mean observed correlation,

SD = standard deviation of the correlation, Min = minimum of the correlation, Max = maximum of the correlation.

Table 2. Summary of study characteristics

Author(s) Country Predictor Criterion N A F Study major Study level r
Barchard (2003) USA Neuroticism GPA 150 21.5 62.7 Multiple majors Bachelor -12
Extraversion .05
Openness 17
Agreeableness .14
Conscientiousness .33
Bauer & Liang USA Neuroticism GPA 265 - 58.5 Multiple majors Bachelor .00
(2003) Extraversion —.18
Openness -.02
Agreeableness .06
Conscientiousness 22
Brandstitter & Austria Extraversion GPA 705 19.0 - Multiple majors Main study period —.26
Farthofer (2002) Conscientiousness .08
Busato, Prins, Netherlands ~ Neuroticism GPA 409 - - Psychology Basic study period .06
Elshout, & Extraversion -.13
Hamaker (2000) Openness .03
Agreeableness .00
Conscientiousness .16
Chamorro-Pre- UK Neuroticism GPA 75 20.8 72.0 Psychology Bachelor -.37
muzic & Furnham Extraversion 13
(2003a) Conscientiousness .29
Neuroticism GPA 70 19.8 70.0 Psychology Bachelor =35
Extraversion .07
Openness 22
Agreeableness .00
Conscientiousness .39
Chamorro-Prem- UK Neuroticism GPA 274 20.1 72.5 Psychology Bachelor -.16
muzic & Furnham Extraversion —-.11
(2003b) Openness .02
Agreeableness .07
Conscientiousness .36
Colquitt & Sim- USA Conscientiousness GPA 103 — - Economics Bachelor 24

mering (1998)
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Author(s) Country Predictor Criterion N A F Study major Study level r
De Fruyt & Belgium Neuroticism GPA 343 234 .0 Multiple majors Main study period —.18
Mervielde (1996) Extraversion .05
Openness =11
Agreeableness .06
Conscientiousness 35
Neuroticism GPA 397 234 100.0 Multiple majors Main study period —.04
Extraversion -.02
Openness -.10
Agreeableness .00
Conscientiousness 22
Diseth (2003) Norway Neuroticism #Individual 127 21.4 77.0 Psychology Basic study period -.03
Extraversion score -.10
Openness .03
Agreeableness 12
Conscientiousness .06
Neuroticism Individual 101 20.2 64.0 Linguistics and cul- Basic study period .20
Extraversion score tural sciences -.07
Openness 22
Agreeableness =21
Conscientiousness -.10
Dollinger & Orf USA Neuroticism Individual 90 - 73.3  Psychology Bachelor -.01
(1991) Extraversion score 11
Openness .20
Agreeableness .05
Conscientiousness 25
Duff, Boyle, UK Neuroticism GPA 146 24.3 747 Social sciences Bachelor -.14
Dunleavy, & Extraversion .06
Ferguson (2004) Openness .07
Agreeableness 12
Conscientiousness 21
Dyer (1987) USA Openness GPA 868 — - Medical sciences ~ Bachelor .10
Edwards & USA Neuroticism GPA 70 — 61.4 Psychology Master 12
Schleicher (2004) Agreeableness .02
Farsides & UK Neuroticism GPA 432 213  52.2 Multiple majors Basic study period .03
Woodfield (2003) Extraversion .00
Openness .26
Agreeableness .14
Conscientiousness .09
Ferguson, James, UK Neuroticism GPA 118 19.7 58.0 Human medicine  Preclinical and clin- .07
O’Hehir, & Extraversion ical study period ~ —.03
Sanders (2003) Openness .00
Agreeableness 13
Conscientiousness 26
Furnham & Cha- UK Neuroticism Individual 91 19.7 81.3 Mathematics Bachelor .05
morro-Premuzic Extraversion score -26
(2004) Openness -.07
Agreeableness -.04
Conscientiousness 27
Furnham, Chamor- UK Neuroticism GPA 93 19.3 75.3 Multiple majors Basic study period .14
ro-Premuzic, & Extraversion -.29
McDougall (2002) Openness -.16
Agreeableness .06
Conscientiousness .40
Furnham & UK Neuroticism GPA 252 - 95.0 Medical sciences  Preclinical study ~ —.09
Mitchell (1991) Extraversion period -.07
Conscientiousness -.05
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Author(s) Country Predictor Criterion N A F Study major Study level r
Gakhar (1986) India Neuroticism GPA 50 - - Mathematics and  Basic study period -.24
Extraversion natural sciences .19
Openness -.16
Neuroticism GPA 50 Economics Basic study period —.32
Extraversion 37
Openness 11
Neuroticism GPA 50 Multiple majors Basic study period —.25
Extraversion -.07
Openness =21
Neuroticism GPA 50 Nutrition science  Basic study period —.22
Extraversion 47
Openness 42
Giesen, Gold, Germany Neuroticism Satisfaction 137 — = Medical sciences ~ Preclinical study ~— —.31
Hummer, & period
Jansen (1986)
Extraversion Satisfaction 137 Medical sciences 15
Neuroticism Satisfaction 141 Mathematics and ~ Basic study period -.30
natural sciences
Extraversion GPA 130 Mathematics and =32
natural sciences
Extraversion Satisfaction 141 Mathematics and -26
natural sciences
Neuroticism Satisfaction 176 Mathematics and -.29
natural sciences
Extraversion Satisfaction 176 Mathematics and 17
natural sciences
Neuroticism Satisfaction 164 Engineering =27
Extraversion GPA 147 Engineering -19
Neuroticism Satisfaction 157 Economics -.26
Extraversion GPA 113 Economics =21
Neuroticism GPA 89 Law Main study period —.06
Neuroticism Satisfaction 209 Law -.26
Extraversion Satisfaction 206 Law 17
Neuroticism GPA 220 Linguistics and Basic and main .19
cultural sciences study period
Neuroticism Satisfaction 357 Linguistics and -.26
cultural sciences
Neuroticism Satisfaction 171 Teaching profession Main study period —.17
Neuroticism Retention 1722 Multiple majors Basic and main -.10
study period
Extraversion Retention 1722 Multiple majors -.06
Goff & Ackermann USA Neuroticism GPA 138 — 55.8 Multiple majors Bachelor -.09
(1992) Extraversion -17
Openness .00
Agreeableness .03
Conscientiousness 17
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Author(s) Country Predictor Criterion N A F Study major Study level r
Gough & Lanning USA Neuroticism Individual 1347 - .0 Multiple majors Bachelor .02
(1986) Openness score 17
Agreeableness .04
Neuroticism 1842 100.0 .07
Openness 15
Agreeableness -.02
Neuroticism 326 .0 Psychology -.04
Openness 25
Agreeableness -.01
Neuroticism 570 100.0 .07
Openness 24
Agreeableness -.06
Gray & Watson USA Neuroticism GPA 334 192  63.8 Multiple majors Bachelor .00
(2002) Extraversion -.09
Openness 18
Agreeableness 15
Conscientiousness .36
Horschgen, Cierp-  Germany Extraversion GPA 371 - 22.5 Economics Basic and main .19
ka, Friese, & Stein- study period
bach (1993)
Huq, Rabman, &  Bangladesh  Neuroticism GPA 22 - .0 Psychology Bachelor =23
Mahmud (1986) Extraversion 78
Conscientiousness .25
Neuroticism 21 100.0 -.16
Extraversion .29
Conscientiousness .14
Kahn, Nauta, Gail- USA Neuroticism GPA 586 18.2 524 Multiple majors Bachelor .16
breath, Tipps, & Retention .08
Chartrand (2002)
Extraversion GPA 674 182 524 -.05
Retention .04
Openness GPA .06
Retention .05
Kalsbeek (2003) USA Extraversion GPA 989 — - Multiple majors Bachelor -24
King & Bailly USA Extraversion GPA 326 — 100.0  Psychology Bachelor .01
(2002) Extraversion GPA 109 .0 -11
Lipton, Huxham, & Australia Neuroticism Individual 151 - - Human medicine  Preclinical and clin- —.12
Hamilton (1984) Extraversion score ical study period ~ —.28
Conscientiousness 15
Lounsbury, Sund- USA Neuroticism Individual 175 - 64.0 Psychology Bachelor -11
strom, Loveland, & Extraversion score .01
Gibson (2003) Openness .16
Agreeableness -.01
Conscientiousness 18
Lufi, Parish-Plass, Israel Neuroticism Retention 166 23.37 80.1 Teaching profession Bachelor -.05
& Cohen (2003) Extraversion .01
Openness -13
Agreeableness 12
McCabe, Blank- Canada Neuroticism GPA 124 224 100.0 Psychology Bachelor .01
stein, & Mills 66 22.4 .0 -.09

(1999)
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Author(s) Country Predictor Criterion N A F Study major Study level r
Mcllroy & Bunting Northern Conscientiousness GPA 219 - 83.1 Psychology Basic study period .35
(2002) Ireland
McKenzie (1989) UK Neuroticism GPA 204 - 54.9 Multiple majors Bachelor 17
Extraversion -.01
McKenzie & Gow Australia Neuroticism GPA 1193 21.44 51.8 Multiple majors Bachelor -.02
(2004) Extraversion -.05
Openness .09
Agreeableness .09
Conscientiousness 18
McKenzie, Tag- UK Neuroticism GPA 67 — - Multiple majors Bachelor 13
havi-Khonsary, & Extraversion -.05
Tindell (2000)
McKenzie & UK Neuroticism GPA 60 27.73 - Multiple majors Bachelor .02
Tindell (1993) Extraversion .09
Mehta & Kumar India Neuroticism GPA 120 — 50.0 Multiple majors Bachelor and .00
(1985) Extraversion master -.01
Moon & Illing- USA Neuroticism GPA 303 21.89 64.0 Psychology Bachelor -.08
worth (2005) Conscientiousness .05
Morris & Carden  USA Neuroticism Individual 58 — - Psychology Bachelor -13
(1981) Extraversion score -.06
Musgrave-Mar- USA Neuroticism GPA 161 20.8 44.0 Psychology Bachelor 22
quart, Bromley, Extraversion -.02
& Dalley (1997) Openness 24
Agreeableness 25
Conscientiousness 32
Nath (1987) India Neuroticism Individual 155 - .0 Human medicine  Preclinical study -32
Extraversion score period 45
Okun & Finch USA Neuroticism GPA 240 18.0 84.0 Multiple majors Bachelor .04
(1998) Retention -.01
Extraversion GPA -.03
Retention .00
Openness GPA -.09
Retention -.03
Agreeableness GPA .05
Retention 11
Conscientiousness GPA .20
Retention 12
Oosthuizen (1990) South Africa Neuroticism GPA 69 — - Psychology Bachelor .06
Oswald, Schmitt, USA Neuroticism GPA 611 18.5 72.0 Multiple majors Bachelor -.07
Kim, Ramsay, & Extraversion -.03
Gillespie (2004) Openness .03
Agreeableness .10
Conscientiousness 21
Paunonen & Canada Openness Individual 717 - 73.5 Psychology Bachelor -.04
Ashton (2001) Conscientiousness score 21
Peeters & Lievens Belgium Neuroticism GPA 293 20.6 81.0 Psychology Basic study period —.03
(2005) Extraversion .03
Openness .07
Agreeableness .08
Conscientiousness 28
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Author(s) Country Predictor Criterion N A F Study major Study level r
Peng, Khaw, & Malaysia Neuroticism GPA 101 20.8 53.5 Human medicine  Preclinical study .03
Edariah (1995) Extraversion period 49
Openness .37
Ridgell & Louns- USA Neuroticism GPA 140 19.2 46.0 Psychology Bachelor -13
bury (2004) Extraversion .04
Openness .06
Agreeableness .10
Conscientiousness 15
Rothstein, Pauno- Canada Neuroticism GPA 225 — 19.6  Economics Master -.08
nen, Rush, & King Extraversion .05
(1994) Openness 17
Agreeableness -.16
Conscientiousness .14
Neuroticism 225 21.8 Economics Master —-.08
Extraversion .09
Openness .05
Agreeableness -23
Conscientiousness 04
Schmidt-Atzert Germany Neuroticism GPA 48 — - Psychology Basic study period .17
(2005)
Schurr, Ruble, Pa-  USA Extraversion Retention 1114 — 62.0 Multiple majors Master .02
lomba, Pickerill, & Openness .05
Moore (1997)
Tross, Harper, USA Conscientiousness GPA 844 — 29.5 Psychology Bachelor .35
Osher, & Kneidin- Retention .16
ger (2000)
Tutton (1996) Australia Neuroticism GPA 133 - - Human medicine  Preclinical study .02
Openness period -.04
Agreeableness .07
Upmanyu, Upman- India Neuroticism GPA 100 20.9 .0 Social sciences - -26
yu, & Vasudeva Extraversion .05
(1980) Conscientiousness .04
Watkins & Astilla  Philippines ~ Openness GPA 1149 — 73.3  Multiple majors Bachelor .14
(1980) Agreeableness 11
Watson & Clark USA Neuroticism GPA 259 - - Multiple majors Bachelor .01
(1993) Extraversion .10
Conscientiousness 34
Conscientiousness 69 37
Wolfe & Johnson ~ USA Neuroticism GPA 201 - 78.1 Psychology Bachelor -.02
(1995) Extraversion -.08
Openness .10
Agreeableness .08
Conscientiousness 34

Notes. N = sample size; A = sample mean age (years); F' = percent female students in the sample; r = uncorrected product-moment correlation

(raw, pooled, or averaged); GPA: Grade point average.

58 articles and reports from 15 different countries (Aus-
tralia, Austria, Bangladesh, Belgium, Canada, Germany,
India, Israel, Malaysia, Netherlands, Norway, Philippines,
South Africa, UK, and US) were used for meta-analytic
calculations. With respect to the success criterion grades,
more than 30 validity coefficients from independent sam-
ples were found for each of the five personality traits. Con-
cerning the criteria retention and academic satisfaction, we

obtained at least three coefficients for Neuroticism, Extra-
version, and Openness to Experience. This allowed us to
calculate meta-analyses on these factors. The number of
validity coefficients and sample sizes for each predictor
and each criterion is presented in Table 1. Table 2 shows
all primary studies included.

All studies included report self-ratings of personality
traits, measured with different instruments in different lan-
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guages and editions. Frequently used instruments were, for
example: NEO-PI-R (Costa & McCrae, 1992b), EPI (Ey-
senck Personality Inventory; Eysenck & Eysenck, 1965),
EPQ-R (Eysenck Personality Questionnaire; Eysenck, &
Eysenck, 1975), 16PF (Sixteen Personality Factor Ques-
tionnaire; e.g., Cattell, Eber, & Tatsuoka, 1970), CPI (Cal-
ifornia Psychological Inventory; Gough, 1975), IPIP (In-
ternational Personality Item Pool; Goldberg et al., 2006),
and NEO-FFI (Costa & McCrae, 1991). Personality was
measured in a voluntary context (usually within the scope
of a course) in all studies. None of the included studies
provided information about personality measures under se-
lection conditions.

Meta-Analytic Approach

The collected data were analyzed using the validation gen-
eralization approach of Raju, Burke, Normand, and Lang-
lois (1991), which is based on the meta-analytic method of
Hunter, Schmidt, and Jackson (1982). We used the corre-
sponding computer program of Raju and Fleer (2003) to
calculate meta-analyses under the random-effects (RE) and
fixed-effects (FE) conditions. With respect to subject mat-
ter, the assumptions made by the RE model are more ade-
quate than the assumptions made by the FE model. The FE
model postulates a single true effect with all variance be-
tween studies caused by sample error, measurement error
or other adulterant or moderating influences. The RE mod-
el deals with a distribution of true effects. In the RE model
the true effect varies across situations and, hence, has true
variance. Meta-analyses under RE model conditions calcu-
late the mean true effect. According to Schulze (2004), es-
timations under the RE model assumption are not reliable
until at least 32 coefficients are included. Therefore, we
report the results of both the RE and the FE model. The
mean correlation calculated under the FE or RE conditions
is the same, but confidence intervals differ. The assump-
tions of the FE model lead to smaller confidence-intervals,
so that both effects and moderator variables are more likely
to become significant In accordance with Hunter and
Schmidt (2004, p. 83), Fisher’s z-transformation was not
used.

Procedure

Studies were included if they reported correlations (or sta-
tistics convertible to correlations) between one or more of
the Big Five personality factors and at least one outcome
measure of university success (GPA, retention, and/or sat-
isfaction). The classification of scales from inventories into
the five factors was mainly based on the classifications
made by Hough and Ones (2002). For example, “Achieve-
ment (N Ach)” of the Manifest Needs Questionnaire
(MNQ; Steers & Braunstein, 1976) was coded as the fourth
facet of Conscientiousness (achievement striving). Further-

more, scales were categorized using data and descriptions
given in the test manuals (e.g., Rossier, Meyer de Stadel-
hofen, & Berthoud, 2004; Ostendorf & Angleitner, 2004;
Fleenor & Eastman, 1997; Gough, 1975). In one report the
classification had already been done by the authors them-
selves (Brandstitter & Farthofer, 2002). In the rare cases
where no satisfying empirical information was found but
the study provided detailed scale descriptions, we decided
upon classifications by consensus.

Meta-analyses were calculated on a basis of at least three
coefficients. Just one coefficient was analyzed for each
sample and predictor-criterion combination and 79 details
were coded for each coefficient. When studies reported two
or more coefficients for the same relationship and sample,
these correlations were pooled with regard to their intercor-
relation. The reliability of the pooled predictors was esti-
mated with Mosier’s formula (Hunter & Schmidt, 2004).
For this purpose we used the program of Schmidt and Le
(2004). When the intercorrelations were unknown, coeffi-
cients were averaged.

The following aspects have been considered in the cod-
ing process: general aspects (e.g., country of origin, publi-
cation date), sample characteristics (e.g., size, ethnicity,
age), predictor characteristics (e.g., trait, instrument, reli-
ability), criterion characteristics (e.g., kind of criterion, re-
liability), validity characteristics (e.g., applied statistic),
and moderator variables (e.g., study major, study period,
time between measurement of predictor and criterion).

Consideration of Artifacts

Validity coefficients were corrected for sampling error and
attenuation by error of measurement in predictors and cri-
teria. The studies yielded little information about reliabili-
ties. Measurement error of predictors was corrected using
retest-reliabilities reported in the article or in the test man-
ual of the instrument used. Otherwise we used the reliabil-
ities provided by Viswesvaran and Ones (2000). To correct
measurement error of the grades criterion, we used the re-
liability estimation of GPA provided by Kuncel et al.
(2004) who calculated an overall reliability of r, = .83.
Some studies reported only correlations based on individ-
ual grades. Empirical studies estimate the reliability of sin-
gle university grades at .55 to .70 for oral examinations in
psychology (Novy, Kopel, & Swank, 1996) and .65 for oral
examinations in medicine (Wass, Wakeford, Neighbor, &
van der Vleuten, 2003). Reliabilities for written examina-
tions are probably higher. We calculated reliability for sin-
gle grades with the Spearman-Brown prophecy formula
based on the assumption that GPA with reliability of .83
consists of at least two scores. The result was a reliability
estimate of r;, =.71. This is a rather optimistic assumption
for individual scores, which leads to conservative correc-
tions of the validity but seems adequate when thinking of
written examinations as more common than oral examina-
tions. The estimated reliability of satisfaction scales is .83
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Table 3. Results of the meta-analysis for the Big Five personality traits and the criterion grades

N kM It i % SEps 95% Cly  SEws 95% Cls 90% CV

Neuroticism 14653 59 —.044  —003 012 348  .010 [-.024, .017) 018 [-.038,.032]  .138
(~.005) (007) (35.2)  (.008) (~.021,.011) (014)  (=032,.022)  (.104)

Extraversion 12424 54 011  -059 031 171 011 [-.081,-.038] .026 [~111,-.008]  .166
(—.047) (018) (182)  (.009) (~.064,-.031) (.020)  (~.087,-.008) (.125)

Openness to 14942 41 083 133 015 233 011 [ .113,.154] 022 [ .091,.176]  —023
Experience (099) (008) (25.2)  (.008) ( .083,.114) (016)  ( .067,.130) (~.014)
Agreeableness 12452 34 .041 .059 .008 41.8 .013 [ .035,.084] .019 [ .021,.098] -.052
(042) (004) (42.0)  (.009) (.025,.059) (014)  ( .015,.069) (-.036)

Conscientiousness 10855 41 216 269 014 270 .01l [ 247,292] 022 [ 226,313]  .116
(211) (009)  (27.7)  (.009) (.193,.228) (017)  (.177.244)  (.091)

Notes: N = overall sample size; k = number of independent samples; M = mean observed correlation; ﬁp = sample size weighted and corrected
validity; 63 = estimated variance of p; % = percent of variance accounted for by artifacts; SEy; = standard error of p, fixed effects model; 95%
ClIp; = confidence interval with p = .95, fixed effects model; SEg; = standard error of p, randg\m effects model; 95% CIy: = confidence interval
with p = .95, random effects model; 90% CV = credibility value: lower limit for positive W,-values, upper limits for negative -values of
90%-credibility interval; ( ) = results not corrected for attenuation by measurement error.

Table 4. Results of the meta-analysis for the predictors Neuroticism, Extraversion, and Openness to Experience and the

criterion retention

N kM It i % SEps 95% Cly  SEw 95% Cls 90% CV

Neuroticism 2714 4 —020  —058 005 265  .022 [-.101,-015] 042  [-.141,.025]  .035
(-.050) (004) (27.2) (.019) (—-.088,-013) (037)  (~122,.022)  (.030)

Extraversion 3916 5 038 —015 001 690  .018 [-.051,.020] 022  [-.058,.027]  .019
(-013) (001) (7L1) (.016) (~.045,.018) (019)  (~051,.024)  (.016)

Openness to 2194 4 —015 031 002 610 .02 [-.019,.082] .033 [-.033,.096]  —021
Experience (028) (001) (68.2)  (.021) (-.014,.069) (.026)  (-.023,.078) (~.010)

Notes: see Table 3.

as reported by Judge et al. (2002). Retention can be mea-
sured without error and has, therefore, not been adjusted.
Correction for range restriction was not implemented; we
assumed that most of the students had not been selected by
personality traits. The variance-reducing effect of students
with specific traits dropping out of college, on the other
hand, cannot be estimated with the current empirical data.

Results

A total of 258 correlations (229 correlations with the grades
criterion, 13 correlations with the retention criterion, and
12 with the satisfaction criterion) were obtained from the
58 studies. Sample sizes ranged from 21 to 1,842 (M =
301.6, SD = 343.3).

Table 3 shows the meta-analytic results for the criterion
college grade/§. Substantial validity was found for Consci-
entiousness (U, = .269). This validity can be generalized,
because the 95% confidence interval does not include zero
and the lower limit of the 90% credibility interval is posi-
tive. However, only 27% of the variance is accounted for
by artifacts. The other four personality traits (Neuroticism,
Extraversion, Openness to Experience, and Agreeableness)
offer no substantial and generalizable validity for college
grades. The validity of Openness to Experience (U1, =.133)

for grades is the second highest after Conscientiousness.
The confidence interval does not include zero, but the low-
er credibility value is negative. That means that less than
90 percent of the p distribution is positive and there are
situations in which Openness to Experience does not pre-
dict GPA at all. The positive validity of .133 for university
grades cannot be generalized across situations. The per-
centage of variance accounted for by artifacts is also small,
thus, moderator variables might be influencing this validi-
ty.

Table 4 lists the meta-analytic results for the retention
criterion. The factors Neuroticism, Extraversion, and
Openness to Experience do not predict retention. Both con-
fidence intervals and credibility intervals include zero. Be-
cause of the lack of a sufficient number of observed corre-
lations (k < 3), meta-analyses were not calculated for
Agreeableness and Conscientiousness.

As can be seen in Table 5, Neurot}\cism and academic
satisfaction are negatively associated (U, =—.369) to a con-
siderable extent. Extraversion is positively correlated with
satisfaction (U, = .102). However, this coefficient cannot
be generalized, because the confidence interval includes
zero and artifacts explain too little of the variance (18%).

The relationship between retention and Agreeableness
as well as the one between retention and Conscientiousness
could not be calculated because not enough zero-order cor-
relations were found. Too few coefficients were available
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Table 5. Results of the meta-analysis for the predictors Neuroticism and Extraversion and the criterion satisfaction

N kM It i % SEps 95% Cly  SEws 95% Cls 90% CV

Neuroticism 1512 8  —265 -369 000 1000 .033 [-.433,-305] 019  [-.406,-333] —369
(-263) (000) (100.0) (.024) (-310,-216) (.13) (-289,-237) (-263)

Extraversion 660 4 058 102 048 18.1 051 [.002,203] .120  [-.134,338] —.177
(074) (025  (18.6) (.038) (.000,.148) (087)  (=.097,.245) (-.127)

Notes: see Table 3.

Table 6. Results of the meta-analysis for the predictor Extraversion and the criterion grades separated in four regions of

origin of the study

A

N kK M 0, a2 % SErs 95% Clyg SExs 95% Clzz 90% CV
Australia 1344 2 —165 097 .008 216  .033 [-.162,-.032] .071 [-.237,043]  .018
(-076) (004) (26.1)  (.026) (-127,-024) (051)  (=.177,.025) (.004)
Europe 4991 23 —065 —087 024 227 017 [=211,-.053] .037 [-.158,-.015] .11l
(—067) (014) (23.9) (014) (-.095-.040) (.028)  (=123,-012) (.085)
North America 5370 19 —-031 -080 .012 309  .017 [-.114,-.047] .031 [-.141,-.020] .063
(-064) (.008) (30.4) (.014) (-091,-.038) (.025)  (~.113,-.016) (.050)
East Asia 719 10 301 35 077 170  .040 [ 278, 433] .096 [ .167,.545]  .000
(270) (043)  (19.8) (.033) ( .206,.334) (073)  ( .127,.413)  (.005)

Notes: see Table 3.

for the relations between satisfaction and Openness to Ex-
perience, Agreeableness and Conscientiousness, also.
Therefore, hypotheses concerning these correlations could
not be checked.

Moderator Analysis

Artifacts did not explain more than 75% of the variance
except for the relation between Neuroticism and the satis-
faction criterion. Homogeneity tests (Q-statistics) were sig-
nificant for all predictors of college grades (p < .01). Hence,
moderator analyses were indicated. Unfortunately, it was
not possible to calculate moderator analyses for the reten-
tion and the satisfaction criterion because of the small num-
ber of coefficients in these cases. To detect significant mod-
erator influences for college grades, multiple regression
analyses and analyses of variance were calculated. Contin-
uous moderator variables (e.g., sample mean age or time
between measurement of predictor and criterion) were
evaluated using multiple regression analyses. The impact
of the moderator variables study major and country of ori-
gin were investigated by calculating analyses of variance.
Moderator analyses were calculated under the assumptions
of the RE model whenever at least 32 studies were includ-
ed, otherwise under the assumptions of the FE model. In-
vestigated moderator variables were: publication date,
country of origin, sample mean age, time between measure-
ment of predictor and criterion, heterogeneity of the sample
concerning diverse universities, concerning starting years,
or concerning study majors, number of discriminations in
criterion, study period (Bachelor vs. Master, basic studies
vs. main studies), publication source, and study major.

As we investigated 11 possible moderator variables, we

adjusted 5%-o. with the Bonferroni procedure to .455%.
This significance level was only reached by two moderator
variables: study period moderates the relationship between
grades and Agreeableness and country of origin moderates
the validity of Extraversion for college grades. Considering
the moderator study period, the correlation is higher for
basic studies and Bachelor grades than for main studies and
Master grades (k = /3\2, R?= 217, p <.00455), but not sub-
stantial (Bachelor;\ Up =.072, 90% lower credibility value
= —.018; Master: U, = —.069, 90% upper credibility value
= .088). For investigating the moderator country of origin,
we classified six different regions of origin: Africa, Aus-
tralia, Europe, North America, East Asia, and Middle East.
There was no study investigating the relationship between
grades and Extraversion in Africa or the Middle East. The
differences between the validities for Extraversion from the
other regions were significant (k = 54, Q = 50.115, df = 3,
p < .00455) with subst/e\mtial positive validity only for East
Asian studies (k = 10, |, = .356). Table 6 shows results for
the four regions in detail.

Similar results were found when calculating moderator
analyses with the approach of Viechtbauer (described in
this issue). Again, the country of the study was detected as
moderator variable (Q = 36.32, df = 3, p < .001). The 95%
confidence interval indicated a statistically significant as-
sociation between Extraversion and grades only for East
Asia (U, =.383; CI=(.250, .502)). The results for the study
period moderator (Bachelor versus Master, basic vs. main
studies) are also given here, although this moderator just
failed to be significant (Q = 8.00, df = 1, p = .0047). Nev-
ertheless, the moderator can account for approximately
29% of the heterogeneity. The average correlation was pos-
itive for Bachelor and basic studies (k = 27, Up = .083) and
negative for Master and main studies (k = 5, u, = —.081),
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Table 7. Results of the meta-analysis for the Big Five personality traits and the criterion grades calculated by W. Viecht-
bauer (see method described in this issue)

N k M 4, S, 95% Cluforly  95% Clusfors, 90% CVforp, I
Neuroticism 14653 59 -.044  -038 123 [-.080, .004] [ .094,.178] 125 65%
Extraversion 12424 54 011 -.004 211 [-.070, .062] [ .191,.313] 275 82%
Openness to Experience 14942 41 .083 115 134 [ .064, .166] [ .106, .210] —.065 76%
Agreeableness 12452 34 .041 .060 .095 [ .015,.104] [ .057,.146] -.067 57%
Conscientiousness 10855 41 216 279 124 [ .230, .326] [ .088, .168] .108 73%

Notes: N = overall sample size; k = number of independent samples; M = mean observed correlation; ﬁp = sample size weighted and corrected
validity; 6, = estimated SD of p; 95% Clx. for U, = confidence interval for p, with p = .95, random effects model; 95% Clx. for o, confidence
interval for 6, with p = .95, random effects model; 90% CV = credibility value: lower limit for positive [1,-values, upper limits for negative

Up-values of 90%-credibility interval; 12 =

although the difference between the two is not very large.
Moreover, the 95% confidence interval for L, was equal to
(.038, .128) for Bachelor and basic studies and equal to
(-.184, .023) for Master and main studies. Therefore, there
is a hint of a slightly positive association for Bachelor and
basic studies, but the average correlation is not significant-
ly different from zero for Master and main studies. Given
that this moderator is already not statistically significant,
this finding is also not robust to imprecision in the estimat-
ed amount of residual heterogeneity. Table 7 shows meta-
analytic results calculated by Wolfgang Viechtbauer.

Discussion

Big Five and College Grades

We expected substantial validity coefficients of Conscien-
tiousness, Openness to Experience and Extraversion for
college grades. Concerning the relationship between
grades and Emotional Stability or grades and Agreeable-
ness, we hypothesized small positive validities. Our hy-
potheses only fit for Conscientiousness. Though Agree-
ableness is correlated, in average, slightly positively with
academic achievement, the effect size is very low and can-
not be generalized. Conscientiousness shows the strongest
validity for academic achievement as measured by college
grades. The validity coefficient of .269 indicates that 7.2
percent of the criterion measure variance can be explained
by this trait. The credibility interval indicates that the va-
lidity can be generalized although the percentage of vari-
ance accounted for by the artifacts is rather low. Conscien-
tiousness is seen as a personality trait with an explicit
behavioral meaning (De Raad & Schouwenburg, 1996). It
covers many facets that have high face validity for college
success: the drive to accomplish something, being orga-
nized, efficient, systematic, orderly, and steady. In earlier
studies on noncognitive factors in learning and education,
facets of Conscientiousness have already been identified as
crucial. Spearman (1927) postulated some 80 years ago that
noncognitive factors like perseverative behavior, volitional
behavior, and inertia determine intelligent behavior. The
question of how Conscientiousness causes better grades in

total amount of variability in the correlation coefficients due to heterogeneity (in%)

relation to general mental ability (GMA) has not yet been
answered. Results provided by Mount, Barrick, and Strauss
(1999), Schmidt and Hunter (1998), and Bobko, Roth, and
Potosky (1999) support the hypothesis of a noninteractive
effect of GMA and Conscientiousness in the work domain.
According to this assumption, an incremental validity of
Conscientiousness over and above GMA, as Schmidt and
Hunter (1998) found for job performance, can be expected
for academic performance as well (Conard, 2006; Ridgell
& Lounsbury, 2004).

As we investigated bivariate correlation coefficients, po-
tential predictor redundancies were not taken into account.
To estimate the individual amount of validity when two or
more predictors are used at the same time, incremental va-
lidity has to be calculated. For this purpose, intercorrela-
tions between predictors also have to be reported. Even
though Conscientiousness is a valid predictor for academic
achievement, hierarchical regression analyses indicate only
marginal incremental validities over and above high school
GPA in predicting university grades: To obtain an estimate
of the incremental validity, we assumed Conscientiousness
would be associated with school grades to the same extent
as with university grades. That is, the intercorrelation be-
tween school grades and Conscientiousness is .269. The
validity of German high school GPA for university grades
is Wp = .525 (Trapmann et al., 2007). Adjusted R? increased
from .275 to .293 when adding Conscientiousness to high
school GPA into the regression. That is, 1.8% of the vari-
ance in university grades is additionally explained when
using Conscientiousness and high school GPA instead of
high school GPA alone. Thus, the benefit of using Consci-
entiousness scores in addition to high school GPA for uni-
versity admission is fairly small.

Contrary to our hypotheses, Extraversion and Openness
to Experience do not predict college grades. Meta-analytic
results showed no substantial validity of Extraversion for
college grades (},Lp = —.059) with a 90% credibility value
beyond zero. However, moderator-analyses indicate signif-
icant cultural differences for this result. Even though sam-
ple sizes are rather small, we conclude that being extravert-
ed facilitates academic success in some cultures (e.g., East-
ern Asia) but rather interferes in others (Australia). The
validity of Openness to Experience (up =.133) for college
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grades is not as low as the validity of Extraversion, but fails
to be generalizable (90% credibility value < 0 and only
23.3% variance accounted for by artifacts). Moderator vari-
ables that could be checked for Openness to Experience
failed to show significant influences in this relation. Open-
ness to Experience as a construct may be too broad to pre-
dict academic success, and some facets are substantially
valid while others are not. Meta-analyses of the lower-level
traits openness to feelings, openness to actions, openness
to ideas, and openness to values showed substantial valid-
ities with college grades only for the facet openness to ideas
(up =.152, k= 13; Trapmann, Hell, Hirn, Weigand & Schu-
ler, 2005). Only a small amount of variance is accounted
for by artifacts (19.5%), but credibility and confidence in-
tervals do not include zero. Even though sample size is
small, we regard these findings as a possible explanation
for different validities of Openness to Experience for aca-
demic achievement. Griffin and Hesketh (2004) also re-
ported differential validities of openness facets for the pre-
diction of job performance.

In contrast to our hypothesis, Neuroticism does not seem
to be an important predictor of academic grades. The
weighted and corrected mean correlation ranges around ze-
o (Up = —.003). Meta-analytic results suggest that the dif-
ferent facets of Neuroticism (anxiety, angry hostility, de-
pression, self-consciousness, impulsiveness, and vulnera-
bility) are correlated diversely with academic achievement.
Trapmann et al. (2005) presented validities for all six facets
of Neuroticism. Two facets (anxiety and angry hosti}\ity)
show no validity for college grades (k=13 and k =5; [y =
.002 and p, = —.070). Contrariwise, results with respect to
the other four facets (depression, self-consciousness, im-
pulsiveness, and vulnerability) suggest small but signifi-
cant validities with [, ranging from —.12 to —.16 (k ranging
from 4 to 19). None of the confidence intervals includes
zero. However, given the small number of included coeffi-
cients further conclusions should be drawn carefully.

Big Five and Retention

Concerning the retention criterion we expected a low pos-
itive validity for Conscientiousness and a low negative va-
lidity for Openness to Experience. The first hypothesis
could not be tested because we could not draw a sufficient
number of studies focusing on this particular aspect. Only
two coefficients for this relationship were obtained, with
an urkweighted uncorrected mean of r = .140 (SD = .028)
and [, = .177 (corrected for sampling error as well as for
error of measurement in both, predictor and criterion). The
95% confidence interval does not contain zero. This may
be a hint in the direction of our hypothesis. The expected
negative validity of Openness to Experience was not sup-
ported. The coefficient is almost zero (U, = .031). However,
this result includes only four correlation coefficients and,
therefore, may not be reliable. Moderator analyses could
not be applied for this reason, either. Moreover, no infor-

mation is available on whether the lower-level traits are
correlated in different ways with college retention. Further
research is needed concerning retention vs. attrition as a
criterion of success. Validity coefficients with respect to
Neuroticism and Extraversion were negligible. These re-
sults are similar to the results found in the field of job turn-
over and job tenure: In their meta-analysis, Barrick and
Mount (1991) found no substantial validity coefficients for
this criterion type.

Big Five and Satisfaction

We hypothesized that all five trait domains are valid pre-
dictors for satisfaction and that among those, Emotional
Stability (Neuroticism) is the strongest predictor. These hy-
potheses were partly supported. Emotional Stability
showed a strong relationship with satisfaction. Its validity
for academic satisfaction is comparable to its validity for
job and life satisfaction (DeNeve & Cooper, 1998; Judge
et al., 2002). Neuroticism was as strongly related with ac-
ademic satisfaction ([, =—.369) as with job satisfaction and
life satisfaction (Judge et al., 2002). The relationship be-
tween satisfaction and Neuroticism is not only stronger
than the associations between satisfaction and the other Big
Five factors, but also stronger than the correlation between
satisfaction and interest congruence (Tsabari, Tziner, &
Meir, 2004). One reason for this relationship might be that
satisfaction or dissatisfaction is often an element of the def-
inition of Neuroticism. Items mentioned to tap Neuroticism
overlap with aspects of the satisfaction domain (e.g., [PIP:
“T am very pleased with myself,” “I dislike myself,” Gold-
berg et al., 2006; NEO-PI-R: “Sometimes I feel completely
worthless,” “I have a low opinion of myself,” Costa & Mc-
Crae, 1992b). Additionally, the validity coefficient ob-
tained might be partly due to the result of common method
variance because predictor and criterion are measured by
questionnaire (Schuler, 2000). Thus, the high correlation
coefficient between Neuroticism and the satisfaction crite-
rion might be due to the validity of the predictor, overlap-
ping constructs, or common method variance.

Conclusions and Implications

In summary, the validity of Conscientiousness for academ-
ic grades at the university level has been shown to be reli-
able and is comparable with the validity for job perfor-
mance (Barrick et al., 2001). Conscientiousness emerged
as the only Big Five trait that shows a substantial validity
for college or university grades. As we did not find signif-
icant moderator effects for the validity of Conscientious-
ness, we conclude that Conscientiousness is an important
trait for academic achievement without substantial differ-
ences for study majors, culture, age or other investigated
moderator variables. Conscientiousness might be useful for
student admission if it was measured without distorting bi-



ases (e.g., referring to socially desirable responding). Typ-
ically, personality traits are measured by self-reports. The
disadvantage of using self-reports is that they are amenable
to impression management, that is, coachable and fakable.
Goldberg (2001) suggested that this is a problem especially
in university admission, which has very high stakes for ap-
plicants. Therefore, in a college admission context, it is
likely that validity is reduced because of faking. Results
obtained in studies with job performance as criterion (Ones
& Viswesvaran, 1998), showing that validity is not reduced
by faking, cannot be easily transferred, because items may
become familiar and applicants may — more often than in
occupational settings — be professionally coached.

There are methods designed to minimize faking (peer
ratings, skills or performance “objective” measures, “lie
scales,” warnings from the proctor, subtle-items method,
multidimensional forced-choice method) but they are not
evaluated sufficiently to be applied to university admission
(Kyllonen et al., 2005). Furthermore, “The coaching indus-
try would quickly crack the code on any noncognitive mea-
sure and translate that into a successful strategy for defeat-
ing the measure if it were a self-assessment” (Kyllonen et
al., 2005, p. 177). This rather pessimistic view is strength-
ened by recent studies concerning the fakability of situa-
tional judgment tests, as well (Peeters & Lievens, 2005).
Apparently, it is a current effort to develop so-called “ob-
jective” performance measures of personality traits (e.g.,
achievement motivation: Schmidt-Atzert, 2004; James,
1998; resilience: Ortner, Kubinger, Schrott, Radinger, &
Litzenberger, 2006). These measures promise not to be fak-
able and coachable. Unfortunately, they have not been test-
ed yet on large scales and the validities of these procedures
still remain unclear. Moreover, we do not know whether
such tests can be developed for all traits of interest in the
context of university admission, whether they would be
valid for one or more success criteria, or whether they
would be coachable in case they become familiar. It is not
possible to answer these questions with our results. As
mentioned earlier, none of the included studies presented
personality measures in real selection conditions.

To avoid problems aligned to the method of personality
inventories it might be promising to apply other methods,
such as structured interviews, to assess personal informa-
tion of the applicants. In a recent meta-analysis, structured
admission interviews showed a generalizable validity of
.21 (Hell, Trapmann, Weigand, & Schuler, 2007). It is con-
ceivable to operationalize auspicious personality domains
like Conscientiousness and hierarchic lower facets in ad-
mission interviews to use this measure as a complement to
other admission criteria such as school grades and achieve-
ment tests.

Another potential application of using personality mea-
sures might be student guidance and development. Stu-
dents who score low on Conscientiousness could benefit
from supporting interventions. Although personality traits
are rather stable over time, there is evidence that they
evolve and change in young adults (Roberts & DelVecchio,
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2000; McCrae & Costa, 1994). Kyllonen et al. (2005) sug-
gested that it might be useful to help applicants to choose
the right educational program by comparing an applicant’s
personality profile to the profiles of successful graduates.
The usefulness of this kind of guidance has not yet been
proven. In the light of our results, we would not expect
large differences in personality profiles between successful
graduates of different kinds of universities or majors. Rath-
er, we would expect successful graduates scoring generally
higher on Conscientiousness scales.

Maybe personality traits will become more relevant to
academic success in the future when we think of e-learning
situations. If e-learning was the ordinary way to study in
the future, students would get less personal support and
individual differences would become more and more im-
portant. On the other hand it is not very likely that person-
ality variables will ever exceed the validity of achievement
tests and school grades for college grades. These predictors
explain a large portion of the variance of this criterion. It
seems promising for further studies to broaden the criterion
domain and reconsider organizational citizenship behavior
(Organ, 1988), interpersonal study aspects, and variables
like personal growth in their investigation.
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