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Ana Costa and Luisa Faria*

Faculty of Psychology and Education Sciences, University of Porto, Porto, Portugal

The current study intended to model the link between implicit theories of intelligence
(ITl) and students’ academic achievement, within a meta-analytic review procedure.
To assess studies’ effect size, the Pearson’s correlation coefficient (r) was used. The
review of 46 studies (94 effect sizes) with 412,022 students presented a low-to-moderate
association between the [Tl and students’ academic achievement. The results indicated
that incremental theorists are more likely to have higher grades in specific subjects (verbal
and guantitative) and in overall achievement. The entity beliefs were positively associated
with students’ specific verbal and quantitative domains but at a lower magnitude than
incremental beliefs. Moreover, the moderator effect analyses results indicated that the link
between ITI and students’ achievement was not moderated by gender, but there was a
moderate association in student’s middle school grade. Additionally, the ITI assessment
based on the most recent versions of Dweck’s scales, the use of specific academic
scales instead of general ITl scales, and the use of the original measures rather than
adapted versions strongly moderated the link between [Tl and achievement. Moreover,
students from Eastern continents (Asia and Oceania) reported a positive association
between incremental beliefs and achievement, Europe displayed a positive link between
entity beliefs and achievement, whereas North America presented negative correlations
between entity perspectives and academic achievement. This meta-analysis updates the
current evidence supporting the direct link of ITI and students’ academic achievement
and acknowledges specific effects that [Tl could have in different academic outcomes.

Keywords: implicit theories of intelligence, incremental, entity, self-beliefs, growth mindset, academic
achievement, students, meta-analysis

INTRODUCTION

Despite the fact that general intelligence predicts significant life outcomes (Neisser et al., 1996),
recent literature has proven the crucial role of motivational patterns as sources of interindividual
variability in different settings (Sorrentino and Higgins, 1986; Pintrich and Schunk, 1996; Efklides
et al., 2001). The search for potential determinants of achievement that can be fostered at the
individual or collective level raised particular interest in academics and researchers.

In the case of general intelligence, the individual’s implicit beliefs about whether intelligence
is malleable or fixed can have significant effects on academic and emotional outcomes (Aronson
etal., 2002; Burnette et al., 2013; Romero et al., 2014). The fact that implicit theories of intelligence
(ITT) tend to influence student’s achievement particularly in challenging and demanding academic
situations (Blackwell et al., 2007) constitutes an important protective academic factor.
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Though ITI are hypothesized to correlate with student’s
academic achievement, the magnitude of this effect across the
vast literature and the exploration of relevant moderators of
this model still lacks systematization. Therefore, the present
meta-analytic review intends to shed light on the influence
of implicit theories of intelligence on students’ academic
achievement.

THEORETICAL FRAMEWORK

While research on implicit theories have captured the interest of
researchers in several domains (Aronson et al., 2002; Knee et al.,
2003; Spinath et al., 2003; Tamir et al., 2007; Chen et al., 2008),
continuous research on ITI conveys the important effect that this
implicit factor can have on academic and emotional functioning
(Cohen et al., 2006; Blackwell et al., 2007; Walton and Cohen,
2011; Yeager et al,, 2013).

Individuals can typically perceive intelligence as more of a
fixed unchanging characteristic (entity theory or beliefs) while
others consider it as something that is malleable and prone to
development (incremental theory or beliefs or growth mindset).
Thus, individuals who hold entity or fixed theories of intelligence
tend to believe that skills and abilities are relatively stable (Dweck,
1999) and that their performance is a consequence of that
stability (Hong et al, 1999). Accordingly, they are likely to
adopt performance goals focused at demonstrating their abilities
and achieve positive evaluations from others (Dweck, 1999;
Pepi et al, 2015). Individuals who hold an incremental or a
growth mindset believe that these characteristics can change
with effort and through time are more likely to adopt learning
goals, choose challenging tasks, and employ adaptive strategies to
improve their abilities (Dweck, 1999). The schematic knowledge
structures that incorporate these beliefs (Ross, 1989) function
as “implicit theories” since they are mostly unconscious to the
individuals.

In the academic context, implicit theories about intelligence
(see the achievement motivational model; Dweck and Leggett,
1988; Dweck, 1999) have been widely examined with respect
to the learning processes and outcome variables (Burnette
et al, 2013). Implicit theories can frame a students specific
mindset, along a continuum from an entity to an incremental
belief, create distinct meaning systems (Hong et al, 1999)
that can trigger different patterns of response to challenging
situations and setbacks (Dweck and Leggett, 1988; Henderson
and Dweck, 1990; Dweck, 1999; Dweck and Sorich, 1999)
and ultimately influencing students’ learning processes and
achievement outcomes.

Although implicit theories of intelligence tend to be
uncorrelated with general cognitive ability (Dweck et al,
1995; Robins and Pals, 2002), the literature has explored
the effects that entity or incremental beliefs can have on
students’ academic outcomes (e.g., Stipek and Gralinski, 1996;
Hong et al., 1999; Robins and Pals, 2002). On the one hand,
entity theorists, who believe that intelligence is relatively fixed
and predetermined, tend to adopt more performance goals
(Dweck and Leggett, 1988) and prioritize positive assessment

over learning (Elliott and Dweck, 1988; Robins and Pals, 2002).
Additionally, they tend to attribute poor performance to lack
of ability and therefore do not address poor performance with
effort (Hong et al,, 1999), assuming helpless strategies (Robins
and Pals, 2002) and attributions of failure in face of setbacks
(Henderson and Dweck, 1990), contributing to their academic
helpless behavior. On the other hand, incremental theorists tend
to focus more on learning goals (Dweck and Leggett, 1988),
prioritize their intellectual development (Elliott and Dweck,
1988; Robins and Pals, 2002), value effort (Hong et al., 1999),
and use mastery-oriented response patterns (Henderson and
Dweck, 1990; Robins and Pals, 2002). Since incremental theorists
believe that intelligence can be developed, they tend to increase
effort in challenging situations to overcome difficulties, which
will conduct them to develop their skills or the acquisition of
new abilities. Incremental theorists attribute poor performances
to lack of effort, rather than ability, and respond to poor
performance with intentional remediation actions (Hong et al.,
1999).

IMPLICIT THEORIES OF INTELLIGENCE
AND ACADEMIC ACHIEVEMENT

Research has shown that there are positive effects of students’
implicit theories of intelligence on their academic outcomes
(Dweck, 2006; Burnette et al., 2013). Actually, research exploring
the different response patterns of students’ incremental and entity
theories found that a more malleable or dynamic theory of
intelligence tends to be associated with higher levels of academic
engagement (Martin et al,, 2013), learning goals in a growth
oriented perspective (Dweck, 1999), mastery-oriented strategies
(Burnette et al., 2013), overcoming domain-specific deficits (Alesi
et al., 2016), academic achievement (Burnette et al., 2013) and
fewer self-handicapping behaviors (Martin et al., 2001).

Dweck and Leggett (1988) suggested that implicit theories
should indirectly predict achievement by influencing certain self-
regulatory processes in response to ego threats (Dweck, 1999).
Accordingly, implicit theories will theoretically support a weak
direct association with academic achievement (Burnette et al.,
2013). Nonetheless, research has provided evidence that implicit
theories do directly predict achievement (e.g., Blackwell et al,,
2007; Romero et al., 2014; Miillensiefen et al., 2015), although at
a low magnitude (Burnette et al., 2013).

MODERATORS OF IMPLICIT THEORIES OF
INTELLIGENCE IN THE ACADEMIC
CONTEXT

Research in the area of ITI has explored the impact that
particular variables have on the association between ITI and
students’ academic performance. Considering gender differences,
some studies have been associating the most entity beliefs of
intelligence and ability with girls (Dweck, 1999; Pepi et al., 2006).
Even when comparing high-achieving students (8th graders),
girls were more likely to display a fixed or entity perspective of
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intelligence than an incremental one (Henderson and Dweck,
1990).

Additionally, some studies have shown that incremental and
entity theorists might not present differences in their prediction
of academic achievement, but this difference can surface when
facing academically challenging situations (e.g., Blackwell et al.,
2007). Research has highlighted that in particularly challenging
academic cycles, such as junior high school, incremental
theories of intelligence can present a leverage effect on a
student’s learning processes over time (Blackwell et al., 2007).
Additionally, in college, incremental theories can predispose
students to increased help-seeking behaviors, which will protect
their academic achievement (Shively and Ryan, 2013). Moreover,
implicit theories of intelligence can also have a crucial role in
specific challenging subjects, such as math (Blackwell et al., 2007;
Romero et al., 2014; Bostwick et al., 2017), because students
are more prone to elicit effort and investment to overcome
difficulties in the learning process. In general, in a stressful or
demanding situation, students with a more malleable perspective
of intelligence are more likely to adapt and succeed.

Because students’ implicit theories of intelligence can vary
across academic domains (Dweck, 1999) and because domain-
specific beliefs tend to be greater predictors of goals, attributions
and academic performance than unspecific or general ones
(Bandura, 1997, 2006), current research has addressing the
possible differential impact that specific academic subjects
and performance-based (ability) ITI can have on academic
performance and outcomes (e.g., Shively and Ryan, 2013;
Chen and Tutwiler, 2017; Gunderson et al., 2017; Priess-
Groben and Hyde, 2017). Additionally, since the conception of
intelligence can diverge significantly across cultures (Furnham,
2000; Rammstedt and Rammsayer, 2000), implicit theories
of intelligence, which refer to the way people perceive and
evaluate both their own and others intelligence, can be
culturally shaped (Dweck and Leggett, 1988). Moreover, the
research of Lim et al. (2002) found that African and Asian
participants prioritized social aspects of intelligence and matters
that facilitate interpersonal and group relations, whereas the
Westerns, valued more references to the classic academic subjects
(e.g., mathematics). These results highlighted possible conceptual
intelligence differences across societies more collectivist or
individualistic. Thus, exploring implicit theories of intelligence
across cultures can help understand developmental and cultural
differences in expectations about intellectual abilities (Sternberg,
2000). However, the effect of implicit theories on different
academic subjects, considering relevant socio-demographic,
academic, and cultural moderators still lacks systematization.

OBJECTIVES

The current study intends to model the link between ITI and
students’ academic achievement using a meta-analysis procedure.
In particular, studies were reviewed to (a) provide estimates of the
effect size of correlations between incremental and entity theories
of intelligence and students’ academic achievements (verbal,
quantitative, general assessment, and self-reported grades) and

(b) analyze whether the links between implicit theories of
intelligence and students’ achievement in different subjects are
moderated by students’ gender, educational level, ITI measure
used, type of implicit theories measure (general or specific;
original or adapted version), and student’s cultural background.

METHODS

This study followed recommended guidelines stated in the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA; Moher et al., 2009).

Eligibility Criteria

To develop an extensive evidence base that could present the
association between ITI and students’ academic achievement,
we did not limit our search strategy by language, publication
status, country, or date. Studies were eligible for this review if
they reported quantitative measures of academic achievement
outcomes for students with implicit (incremental or entity)
theories of intelligence. The eligible participants of this study
were currently students attending any educational level (middle
school, high school, and college). Quantitative measures of
student academic achievement outcomes could include any form
of achievement grade (e.g., language, literacy, reading, math,
biology or GPA).

Information Sources and Search Strategy
To identify all eligible studies, a comprehensive literature search
of the Educational Resource Information Center (ERIC), Fonte
Académica, PsycINFO, Academic Search Complete, Education
Source and Psychology and Behavioral Sciences Collection
databases was completed. The first author searched these
databases using the key terms “implicit theories of intelligence” or
“growth theories” or “growth mindset” or “incremental theories”
or “self-theories of intelligence” or “personal conceptions of
intelligence” and “academic achievement” or “academic success”
or “academic performance” or “grades” or “GPA” (Grade Point
Average).

This search included studies published before November 2017
with no limitations of language, country, or publication status. In
addition to these electronic searches, the authors examined the
websites and curricula vitae of the first authors of eligible studies
(when available) and reviewed the references of all eligible studies
by “back-tracking” in order to find potentially suitable articles
that might have been overlooked during the initial search.

Coding of Variables

The following study characteristics were coded: identification
data (author, year of publication), country where the study
was developed, sample size, mean age of the participants,
gender distribution (the percentage of male participants),
participants’ educational level, instrument used to assess ITI,
type of measurement of ITI (incremental or entity), outcomes of
academic achievement (verbal, quantitative, general assessment,
and self-report achievement), and data needed for computing
an effect size (all the included studies reported the correlational
coeflicient between ITI and academic achievement).
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For the assessment of the implicit theories of intelligence, all
the information was obtained through self-reporting measures,
mainly derived from Dwecks (1999) Theories of Intelligence
Scale (TIS), thus representing the same construct. This
instrument assesses general beliefs about the fixedness or
malleability of intelligence and consists of two subscales,
measuring entity and incremental theories, with 4 items each.
Research has indicated that TIS has good reliability (a from 0.82
to 0.97) and construct validity (Dweck et al.,, 1995). In some of
the studies review, both incremental and entity subscales were
included separately, while in others, one of the subscales was
reverse coded, thus yielding a single measure for incremental
theory. This fact allows exploration of the effects of the different
subscales. Some studies used specific measurement of implicit
theories based on DwecK’s TIS applied to particular subjects, such
as math. These studies were coded as specific-subject ITL.

Outcome Measures

The outcome academic achievement considered students’
academic grades in different subjects. The studies in the final
sample reported different academic achievement outcomes.
When studies reported more than one outcome of interest, all
relevant data from each study sample were extracted. Then,
the authors classified outcomes into broad constructs and,
subsequently, conducted separate meta-analyses for each of
these constructs. All of the dependent variables reported the
correlation coefficient with ITI, incremental and/or entity.

Analytical Strategies/Procedure

The Pearson’s correlation coefficient () was the measure of effect
size used, given that all of the studies included in the meta-
analysis directly reported this statistic to assess the outcomes of
academic achievement. The Pearson’s correlation coefficient can
perform as effect size estimate (Borenstein, 2009) and considering
Cohen’s (1988) guidelines for interpreting effect sizes from r, a
value below 0.1 indicates low, a value of 0.3 medium, while values
above 0.5 indicate large effect sizes.

Considering that the studies in the meta-analysis come from
different populations, we used random-effects models and the
methods suggested by Hedges et al. (Cooper et al., 2009). The
test of possible moderator’s effects was decided based on the
homogeneity test, which explored variance in effect sizes between
different samples’ characteristics. To assess study heterogeneity,
Q statistics were examined, evaluating their statistical significance
at a value of 0.05. When the homogeneity test was significant
(Qper < 0.05), post-hoc moderator analyses were implemented
to test whether the groups were significantly different.

We conducted post-hoc moderator analyses, examining the
potential effects that reported gender (i.e., percent male of
sample), educational level of sample (i.e., middle school, high
school, college), ITI measure, type of ITI measure (i.e., general
or specific ITI), version of instrument (adapted or original),
and cultural background (e.g., Asia, Europe, North America,
Oceania) have on the correlational coeflicients. To assess
publication bias and the possibility of small-study bias, we
visually inspected funnel plots and conducted both an Egger test
and Begg and Mazumdar’s (1994) rank correlation test (Field and

Gillett, 2010). Analyses were conducted using the Comprehensive
Meta-Analysis Software (version 3).

RESULTS
Study Selection

The electronic database search revealed 262 reports, and 6
additional reports were identified by back-tracking, of which
240 were unique citations reviewed at the title-abstract screening
level. Twenty-three studies were not available in full-text and/or
were not provided by the corresponding author. Following
the title-abstract screening and inclusion of gray literature, we
reviewed 99 reports at the full-text level. Our final sample of
eligible studies consisted of 46 reports (cf. Figure 1) and 94
eligible outcomes.

Of the excluded studies, 35 reports provided no eligible
academic achievement outcomes. For instance, some studies
presented cognitive measures of achievement. Sixteen reports
did not provide sufficient data to calculate the effect size. Two
reports presented results for specific student’s populations (e.g.,
gifted students) and were not included as normative student’s
populations, which was the eligibility criteria for participants in
this study.

Study Characteristics

Characteristics of included studies are summarized in Table 1.
The final sample consisted of 46 studies (N = 412,022) reported
in journal articles (k = 39), dissertations (k = 6), and proceedings
published in paper (k = 1), between 2002 and 2017.

Included studies ranged widely in sample size (from n = 26
to n = 168,552), but both the mean sample size (N = 4,572) and
the median sample size (N = 730) demonstrate that most studies
(k = 34) drew from samples of over 500 students. On average,
the study samples were approximately 45.5% male-identified
(k =44), with a mean age of 16.25 (k = 28) and included different
educational level samples (middle school #n = 18, high school
n = 22 and college n = 11). One study drew from a national
sample (Claro et al., 2016). All studies used surveys to collect
students’ self-reports of ITI. Most studies were written in English
and were conducted in several countries (e.g., Chile, Portugal,
Indonesia, Australia, China, EUA, Germany).

Synthesis of Results

After completing data extraction, students’ academic
achievement was classified into the following four constructs:
verbal (k = 14), quantitative (k = 26), general assessment
(k = 45), and self-reported achievement (k = 5). We completed
a principal meta-analysis for the effect of ITI on students
academic achievement and then four meta-analyses for each
outcome construct.

Finally, we conducted post-hoc moderator analyses to examine
the effects of the following on the findings: reported gender
(i.e., percent male of sample), educational level of sample (i.e.,
middle school, high school, college), ITI measure used, type
of ITT measure (i.e., general or specific-subject), version of ITI
instrument (original version or a translated and adapted version
of the original instrument), and cultural background (e.g., North
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Records identified through database
searching
(n=262)

Additional records identified
through other sources

(n=6)

(n = 246)

Records after duplicates removed

Records screened
(n=246)

Records excluded
» (n=147)
® No access to full-text (n=23)

for eligibility
(n=99)

Full-text articles assessed

Full-text articles excluded, with
reasons
(n=153)

A4

A 4

¢ No eligible outcomes (n=35)

o Insufficient data to calculate
effect size (n=16)

e Non-normative student’s
sample (n=2)

Studies included in
quantitative synthesis
(meta-analysis)
(n=46)

FIGURE 1 | Flow diagram for studies included in the meta-analysis.

America, Europe, Asia) as well as the Egger test for small-study
bias and Begg and Mazumdar’s (1994) rank correlation test to
confirm publication bias.

Academic Achievement

The mean weighted effect size of 46 studies (N = 412,022; 94
effect sizes) was significantly positive, r = 0.07, 95% confidence
interval (CI) [0.04, 0.11], z = 4.19, p < 0.001, Qw (93)=
6900.52, pQw < 0.001, indicating that ITI are, in general,
positively related to academic achievement at a low magnitude.
Specifically, the aggregated studies data in achievement domains
(cf. Table 1) provided positive and significant associations of
ITI and students verbal (r = 0.13; 95% CI = 0.04, 0.22;
p < 0.001), quantitative (r = 0.12; 95% CI = 0.06, 0.18;
p < 0.001) and general grade assessment (r = 0.06; 95%

CI = 0.01, 0.10; p < 0.001), but showed no significant relation
with self-reported grades (r = —0.10; 95% CI = —0.03, 0.05;
p=0.190).

Additionally, incremental and entity perspectives of
intelligence were examined across studies to explore the
possible differential association with students’ academic
achievement. While the incremental beliefs were positively
related with students’ achievement (k = 74; r = 0.10; 95%
CI = 0.07, 0.14; p < 0.001), the entity perspective was not
(k = 20; r = —0.03; 95% CI = —0.08, 0.03; p = 0.315).
Moreover, since the two factors of ITI (incremental and
entity) provided significant differences in their association with
academic achievement Qpgr(l) = 15.40, p < 0.001 and to
prevent masking possible differential effects of the two types
of beliefs, the authors decided to proceed with independent
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analyses of the two perspectives and the academic achievement
outcomes.

Verbal Domain

Seven studies in the sample reported a language learning related
outcome: 6 language, 1 literacy, 3 writing-reading achievement.
The aggregated data across studies indicated that the incremental
beliefs are positively related to higher levels of verbal achievement
(k =11, r = 0.15, 95% CI = 0.05, 0.24; p = 0.004). The entity
perspective was also associated with verbal academic outcomes
but at a lower level (k = 3, r = 0.08, 95% CI = 0.02, 0.15;
p = 0.016). Regarding publication bias, the inspection of the
funnel plot demonstrated that the studies dispersion was not
completely symmetrical (cf. Figure 2). Additionally, the results
of the Egger test for small-study bias was significant (p < 0.001),
meaning that there was evidence that the effect sizes provided
in the verbal domain were impacted by the omission of small
studies. However, Begg and Mazumdar’s rank correlation test
displayed no significant differences (p = 0.912), counter to the
indication of possible bias.

Quantitative Domain

A total of 14 studies provided data related to the effect of ITI
in students’ quantitative-related domains (12 math achievement,
1 advanced math course grade, 1 statistics exam grade, 1
math exam grade). Synthesizing findings across studies, the
incremental and entity beliefs were associated with increased
levels of quantitative domain achievement (k = 21, r = 0.14, 95%
CI = 0.06, 0.21; p = 0.001 and k = 5, r = 0.07, 95% CI = 0.04,
0.10; p < 0.001, respectively).

The funnel plot was not completely symmetrical (cf.
Figure 3), and the results of the Egger test were significant
(p = 0.002), which indicated possible bias. However, the Begg
and Mazumdar’s rank correlation test were non-significant
(p = 0.108).

General Assessment

Concerning students’ general assessment outcomes, 29 studies
in the sample provided data for the analysis (28 GPA, 2 final
exam score, 2 final course grades, 2 mean of different subject’s
grades). The data reported indicated that the ITI are positively
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FIGURE 2 | Funnel plots of effect sizes of the correlation between [Tl and
student’s verbal domain achievement.

related to the students’ general grade assessment (k = 35, r = 0.10,
95% CI = 0.07, 0.14; p < 0.001) and were significantly different
from students’ entity beliefs, which were not associated with the
general grade assessment [k = 10, r = —0.10, 95% CI =-0.21,
0.02; p = 0.118; Qper(1) = 9.55, p = 0.002]. Concerning possible
publication bias in the results of the general assessment grade,
the inspection of the funnel plot (cf. Figure 4) and both non-
significant Egger and Begg and Mazumdar’s rank correlation test
(p = 0.564, p = 0.611, respectively) showed the absence of
possible bias.

Self-Reported Achievement

Five studies reported data to explore the association between ITI
and students’ self-reported grades (2 self-report grades, 3 self-
report GPA). The available data were related only to incremental
beliefs, which were not associated with students’ self-reported
achievement (k =5, = —0.10, 95% CI = —0.25, 0.05; p = 0.190).
For publication bias analysis, the inspection of the funnel plot (cf.
Figure 5) and the non-significant Egger test for small-studies bias
(p = 0.253) and Begg and Mazumdar’s test (p = 0.462) indicated
evidence of no publication bias.

Moderators Analyses

Total homogeneity tests across incremental and entity ITI
independent samples were performed. The results showed a
significant homogeneity coefficient between ITI and student’s
academic achievement [Qrzgme = 5308.416, p < 0.001;
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FIGURE 3 | Funnel plots of effect sizes of the correlation between [Tl and
student’s quantitative domain achievement.
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FIGURE 4 | Funnel plots of effect sizes of the correlation between [Tl and
student’s general assessment achievement.
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FIGURE 5 | Funnel plots of effect sizes of the correlation between [Tl and
student’s self-report achievement.

Qr20)nt = 267.557, p < 0.001]. These results indicate
that students’ gender, educational level, specificities of ITI
measurement, students cultural background might moderate the
links between ITT and student’s academic outcomes. Therefore,
meta-regression analyses to examine gender influence and meta-
analysis of variance to examine whether educational level, ITI
measurement or cultural background influenced the relation
between ITT and achievement were conducted.

Moderators Analyses Related to Individual

Differences

Gender

A meta-regression analysis was computed in order to test the
predictive value of gender upon the effect sizes on the data from
the 44 studies that reported the proportion of gender. The meta-
regression analysis (Qr [1, k = 91] = 0.30, p = 0.581) showed
that gender did not moderate the link between ITT and academic
achievement, and thus, no subsequent moderator analyses on
gender were performed.

Educational Level

The results of the homogeneity test (Qprr = 3402.636, df = 4,
p < 0.001) suggested that the link between ITI and academic
achievement was influenced by educational levels. Actually,
students’ incremental beliefs are associated with higher general
achievement in different educational levels (middle school
k =26, r=0.15, 95% CI = 0.04, 0.26; p = 0.008; high school
k=30, r=10.09, 95% CI = 0.05, 0.12; p < 0.001; college k = 16,
r = 0.06, 95% CI = 0.01, 0.11; p = 0.031). Although there is a
low association between incremental ITI and achievement, this
relationship is stronger in the middle school. Entity theories
were not associated with student’s achievement in college (k = 6,
r = —0.01, 95% CI = —0.07, 0.06; p = 0.875) and high school
(k =12, r = 0.01, 95% CI = —0.07, 0.09; p = 0.776). Due
to insufficient studies the effect size for middle school was not
computed (k = 2).

Concerning specific domains of achievement, incremental
beliefs were related to higher verbal achievement in the middle
school (k = 5, r = 0.21, 95% CI = 0.07, 0.35; p = 0.004) but
not in high school (k = 5, r = 0.12, 95% CI = —0.06, 0.29;

p = 0.180), with higher levels of quantitative academic outcomes
in the middle school (k = 10, r = 0.20, 95% CI = 0.14, 0.27;
p < 0.001) but not in others educational levels (high school k = 6,
r=0.13,95% CI = —0.02, 0.26; p = 0.081; college k = 5, r = 0.04,
95% Cl= —0.06, 0.14; p = 0.448), and with student’s general
assessment in middle school (k = 9, r = 0.19, 95% CI = 0.12,
0.26; p < 0.001), high school (k = 16, r = 0.06, 95% CI = —0.07,
0.06; p = 0.016), and college (k = 8, r = 0.09, 95% CI = 0.01, 0.16;
p = 0.026) but not with self-reported grades (k = 3, high school
r = 0.06, 95% CI = 0.01, 0.11; p = 0.016). Studies that explored
entity beliefs used only high school educational level samples, and
they were associated with verbal achievement (k = 3, r = 0.08,
95% CI = 0.02, 0.15; p = 0.016) and quantitative achievement
(k =3, r =0.08 95% CI = 0.00, 0.15; p = 0.048) but not
associated with students’ general assessment (k = 6, r = —0.06,
95% CI = —0.20, 0.09; p = 0.437).

Moderators Analyses Related to ITI

Measurement

General vs. Specific ITI

Ten studies used specific ITI measures to assess students’ beliefs
in particular academic subjects. The results of the homogeneity
test (Qger = 110.058, df = 1, p < 0.001) suggested that the
link between ITI and academic achievement was influenced by
the type of ITI measurement. The results indicated that both
incremental and entity beliefs, when measured by specific ITI
scales, have a greater association (from low to moderate) with
student’s academic achievement (k =18, r = 0.13, 95% CI = 0.07,
0.19; p < 0.001; k = 3, r = —0.27, 95% CI = —0.35,—0.18;
p < 0.001, respectively), than when assessed by the general ITI
scales (k = 56, r = 0.10, 95% CI = 0.05, 0.14; p < 0.001; k = 17,
r=10.02,95% CI = —0.03, 0.07; p = 0.404, respectively).

Due to the limited number of studies that provided
effect sizes for the association of specific entity beliefs and
specific domains of achievement, analyses were conducted
only for the incremental theories. The findings indicated that
specific incremental theories are more associated with students’
quantitative (k = 9, r = 0.16, 95% CI = 0.07, 0.24; p = 0.001)
and global assessment grades (k = 4, r = 0.17, 95% CI = 0.08,
0.26; p < 0.001) than are the general incremental theories (k = 12,
r = 0.12, 95% CI = 0.02, 0.23; p = 0.024; k = 31, r = 0.09,
95% CI = 0.06, 0.13; p < 0.001, respectively). Students’ verbal
achievement was associated with the incremental general ITI
measurement (k = 7, r = 0.21, 95% CI = 0.11, 0.31; p < 0.001)
but not with the specific ITI measurement (k =4, r = 0.01, 95%
CI =-0.13,0.14; p = 0.915).

ITI Measures

Since the homogeneity test indicated sources of variability
explained by the different ITI —measurement scales
(Qper = 5360.410, df = 14, p < 0.001), this moderator effect
was assessed. However, due to the reduced number of studies
for each scale, the analysis conducted was limited to the effect
of the type of measurement used upon the association of both
incremental and entity theories and students’ achievement. The
results indicated that the association between ITI (incremental
and entity) and students’ academic achievement was moderated
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by the Dweck’s TIS scale (version 1999, k = 54, r = 0.13, 95%
CI = 0.11, 0.16; p < 0.001 and version 2006, k = 3, r = 0.35,
95% CI = 0.30, 0.40; p < 0.001, respectively), and Personal
Conceptions of Intelligence (Faria, 2006; k = 18, r = 0.07, 95%
CI = 0.03, 0.11; p = 0.002) but not by the Dweck et al. (1995;
k=5,r=0.02,95% CI = —0.05, 0.09; p = 0.544) scale.

Original vs. Adapted ITI Measure

The results of the homogeneity test (Qppr = 1348.737, df =1,
p < 0.001) suggested the influence that the original or the
translated and adapted version of the instrument has on the
effect sizes of the association of ITI and achievement. The
results indicated that when using the original version of an
ITTs instrument the association’s magnitude of the incremental
(k =44, r = 0.11, 95% CI = 0.04, 0.19; p = 0.005) and entity
theories (k = 4, r = —0.22, 95% CI = —0.33,—0.10; p < 0.001)
with academic achievement is stronger, compared with the
versions resulting of a process of translation or adaptation to a
specific language and culture (incremental k = 30, r = 0.09,
95% CI = 0.04, 0.13; p < 0.001; entity k = 16, r = 0.02, 95%
CI = —0.03,0.07; p = 0.407).

In particular, incremental theories of intelligence assessed by
either the original or the adapted version of the instrument were
not related to students’ verbal achievement (k = 7, r = 0.14,
95% CI = —0.01, 0.28, p = 0.066; k = 4, r = 0.15, 95%
CI = —0.04, 0.32; p = 0.125, respectively), but for the quantitative
achievement, the original version of ITI instrument proved to be
associated with greater academic outcomes (k = 14, r = 0.17,
95% CI = 0.11, 0.24; p < 0.001; adapted version k = 7, r = 0.08,
95% CI = —0.07, 0.23; p = 0.272). Considering students’ global
assessment grade, the incremental (k = 18, r = 0.10, 95%
CI = 0.04, 0.16; p = 0.002) and entity (k= 3,r= —0.17,95% CI
=-0.30, —0.04; p = 0.012) original version of ITT measurement
and the incremental adapted version were related to achievement
(k=17,r=0.11, 95% CI = 0.06, 0.15; p < 0.001; entity adapted
version k =7, r = —0.07, 95% CI = —0.21,.08; p = 0.366).

Moderators Analyses Related to Cultural

Background

The results of the homogeneity test (Qper = 5095.394,
df = 5, p < 0.001) suggested that the link between ITI
and achievement was influenced by the students’ cultural
background. The aggregated data across studies indicated that
the incremental beliefs were associated with higher levels of
students” achievement in Asia (k = 9, r = 0.12, 95% CI = 0.07,
0.17; p < 0.001), Oceania (Australia) (k = 8, r = 0.21, 95%
CI = 0.09, 0.34; p < 0.001), and at the limit of significance
in North America (k = 33, r = 0.10, 95% CI = —0.00, 0.19;
p = 0.051) but were not significant for Europe (k = 20, r = 0.04;
95% CI = —0.01, 0.10; p = 0.119). However, entity theories of
intelligence were negatively associated with student achievement
in North America (k = 4, r = —0.22; 95% CI = —0.35, —0.10;
p < 0.001) and positively associated with student achievement in
Europe (k=13,r=10.07;95% CI = 0.05,0.10; p < 0.001) but were
not significantly associated with achievement in Asia (k =3, r =
—0.19; 95% CI = —0.40, 0.02; p = 0.071).

Due to limit data of entity studies in different countries,
some of the analyses for specific achievement domains were
not computed. Considering the North American cultural
background, the results highlighted the significant effect that
incremental theories have on students’ quantitative achievement
(k =11, r = 0.14; 95% CI = 0.04, 0.23; p = 0.004), but not for
verbal (k =5, 7 =0.10; 95% CI = —0.11, 0.30; p = 0.348), general
assessment (k = 13, r = 0.09; 95% CI = 0.02, 0.16; p = 0.014)
and self-report (k = 3, r = —0.05; 95% CI = —0.39, 0.29;
p = 0.771) outcomes. Europe presented a significant relationship
between the incremental perspectives and the global assessment
grade (k = 10, r = 0.08; 95% CI = 0.01, 0.15; p = 0.020) but
not for more specific domains [verbal (k = 3, r = 0.08; 95%
CI= —0.07,0.23; p = 0.299) or quantitative (k =5, r = 0.03; 95%
CI = —0.06, 0.13; p = 0.483)], whereas for the entity perspective
of intelligence, it was significant related to specific verbal (k = 3,
r=0.08; 95% CI = 0.02, 0.15; p = 0.016) and quantitative (k =5,
r = 0.07; 95% CI = 0.04, 0.10; p < 0.001) academic outcomes
but not for the global assessment grade (k = 4, r = 0.05, 95%
CI = —0.04, 0.14; p = 0.288). In the Asian cultural background,
incremental perspective of intelligence was positively associated
with the global assessment grade (k =8, r = 0.12; 95% CI = 0.06,
0.18; p < 0.001), but no relationship was found with the entity
beliefs (k =3, r = —0.19; 95% CI = —0.40, 0.02; p = 0.071).

DISCUSSION

The present meta-analysis integrated 46 studies, which provided
94 independent effect sizes within a total sample of 412,022
students. The effect size of the correlations between ITI
(incremental and entity beliefs) and students’ academic
achievement ranged from low to moderate. Additionally,
this link was moderated by students’ academic grade, ITI
measurement (measure used; general or specific-subject ITI
scale, original or adapted ITI scale version), and cultural
background.

ITI and Student Achievement

In this meta-analysis, in general, a significant yet low association
between ITI and students’ academic achievement was found. As
expected, these results confirm most of the literature that observe
that there is a positive direct association between students’ ITI
and their academic performance, although overall at a modest
level (Blackwell et al., 2007; Burnette et al., 2013). In this study,
in general, the ITI were not associated with students’ self-report
achievement.

Moreover, the results indicated that the link between ITI
and achievement were positively significant for specific subjects,
such as verbal and quantitative academic domains, and for
general assessment grade, although the last at a lower magnitude.
Research has highlighted that ITI can have particular importance
in challenging academic situations. The fact that verbal and
quantitative subjects constituted central and transversal domains
across educational levels, eliciting from students’ greater effort
and time, might justify the increased association between ITI
and those specific academic domains. In contrast, the global
assessment grade combines several other academic subjects with
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possibly different links to students’ I'T1 that could have narrowed
that association.

Since incremental or entity beliefs of intelligence lead
to different academic response patterns, and the association
established with academic outcomes was significantly different
in our study, those perspectives were independently explored.
On one hand, the results indicated that incremental theorists
are more likely to have higher grades in specific subjects
(verbal and quantitative) and in overall achievement (r = 0.10
to 0.15, p < 0.001). On the other hand, the entity beliefs
were positively associated with students’ specific subjects’
achievement, such as verbal and quantitative domains (r = 0.07
to 0.08, p < 0.001), although at a decreased magnitude
compared to the dynamics beliefs, but were not associated
with overall academic achievement. These results are consistent
with the literature, which confirms that a students’ incremental
perspectives of intelligence could have a positive significant
influence on academic achievement (Blackwell et al., 2007;
Burnette et al., 2013; Romero et al., 2014; Bostwick et al,
2017). Although it was theoretically expected that the entity
theories would present a negative association with achievement,
some studies have reported similar positive results (Stocker
et al, 2010), indicating that a more fixed perspective of
intelligence, focused on the performance goals and outcomes,
could currently foster adaptation and academic success. Perhaps
more competitive educational systems might cultivate the entity
perspectives of students, which perceived achievement (outcome)
as the most important factor to proceed both academically and
professionally.

Moderator Effects

In the current study, the moderator analyses results indicated
that a student’s educational level and the ITI measurement,
specifically, the ITI measure used, the general or specific-subject
based ITI assessment, the original or adapted version of the
instrument, and the cultural background, moderated the link
between the incremental and entity beliefs of intelligence and
students’ academic achievement. In this study, the predictive
value of gender on the association of ITI and achievement was not
confirmed, contrary to some evidence in the literature (Dweck,
1999; Pepi et al., 2006).

Students’ Educational Levels

Globally, the results indicated that students with more dynamic
beliefs of intelligence are more likely to earn higher grades in
the different academic cycles from middle school to college.
In particular, the moderator effect of educational level is
more evident in the middle school, where the association
of incremental theories and achievement attained a moderate
magnitude. In the present meta-analytic review, there was a
significant positive association of incremental perspectives and
verbal and quantitative subjects’ grades and global achievement
(r=0.19t00.21, p < 0.001).

In fact, during early stages of adolescence, there is an
intensive intellectual development, including meta-cognition
and independent thought (Stevenson, 2002; Kellough and
Kellough, 2008). Moreover, in these stages, students become very
motivated to learn topics of their interest, and they start defining

beliefs about themselves through introspection (Brighton, 2007).
As learners, they will build upon their individual experiences
and prior knowledge to conceive their world (Piaget, 1960).
Therefore, these results support the fact that in the middle
school learners begin to define academic performance objectives
and individual strategies to accomplish them. Develop efforts
to reinforce students’ incremental perspective of intelligence,
through experiential strategies, can constitute a significant step
to foster academic achievement.

Additionally, the interesting result found in this study with
respect to the negative verbal grade association (r = —0.21,
p = 0.004) with the incremental perspective (which corresponds
theoretically to a more entity-based perspective of intelligence)
might indicate children’s tendency to perceive the verbal domain,
which is related to their mother tongue, to be a less challenging
subject in which less effort is needed and where working for
outcomes could be an adaptive strategy for students. In line
with these results, in the high school context, a significant
positive association between entity beliefs and the students’ verbal
achievement was also found (although low r = 0.08, p < 0.016).

ITI Measurement

The use of ITI assessment, both by incremental and entity
theories scales, based in specific academic subjects or in their
ability to perform well in a specific subject were, as expected,
more related to general academic achievement (r = 0.13 to
—0.27, p < 0.001) and to quantitative academic domains
(r 0.16, p < 0.001) than general ITI scales’ assessment.
As argued previously, ITI can vary across academic subjects
(Dweck, 1999), since students can attribute different value and
expectancy to their performance in the academic domains.
Thus, ITI measurement based in the specific ability to perform
in a determined academic subject provides students with the
possibility to more precisely report their beliefs, which will
likely influence the greater magnitude association with academic
performance (Bandura, 1997, 2006).

In particular, concerning the instrument used to assess ITI
and considering the limited number of studies with different
measures, the moderator analyses indicated that the association
of ITI and academic achievement is moderated overall by the
DwecK’s scales (version 1999, r = 0.13 version 2006, r = 0.35,
p < 0.001), followed at a lesser magnitude by Farias (2006)
instrument, developed based on Dwecks work. Although the
limitation of these analyses is assumed, the results highlighted the
tendency to the recent versions of ITI scales to be more associated
with achievement. These results may be because the measures’
adapted versions were subjected to development and refinement,
and by consequence of the process, instruments validity in
general could have increased, and the predictive validity of ITI
in particular.

Moreover, the results related to the moderator effect of
the use of the original ITI instrument and the use of a
measure that has been translated and adapted to other context,
revealed that when using the original instrument is more
likely to achieve a greater association between both incremental
and entity beliefs and academic achievement (r = ]0.10 to
0.22|, p < 0.01). As anticipated, the demanding procedure of
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translation and adaptation of an instrument to other language
and culture requires, in some instances, the additional processes
of refinement and development. In this sense, the original ITI
measure developed within a certain population is more likely to
capture the effect for which it was initially developed.

Cultural Background

The moderator effect that students’ cultural background could
have on the association of ITI and their achievement was
explored. The results indicated that considering the number
of countries included in this meta-analysis, both Asia and
Oceania (Australia) reported a significant association between
incremental beliefs and students” achievement (r = 0.12 to 0.21,
p < 0.001), while the entity perspective was not associated
with achievement. These results obtained in Eastern continents
might reflect the cultural differences at the educational level,
for instance, as more collectivist societies might focus less in
individual results and encourage students to value the learning
process over academic achievement. On the other hand, in
Europe, entity or fixed beliefs of intelligence were modestly
associated with achievement, yet positively, in particular, in
specific academic subjects (verbal and quantitative; r = 0.07 to
0.08, p < 0.02). As mentioned, in Europe there is a tendency
toward a more academically and professionally competitive
society, which could influence the students’ perspectives of
intelligence, leading them to prioritize individual outcomes
and to value positive assessment over knowledge (Elliott and
Dweck, 1988; Robins and Pals, 2002). In North America, in
general, only the entity beliefs were negatively correlated with
students’ achievement (r = —0.22, p < 0.001), indicating that
students with fixed conceptions about intelligence are more likely
to have lower grades. In this continent, the results indicated
that having an entity perspective of intelligence was more
prejudicial for students’ achievement than an incremental one
was advantageous.

Limitations and Implications

This meta-analysis is not free from limitations. First, only
the verbal, quantitative and general assessment grades (both
objective or self-reported) were selected as indicators of students’
academic achievement. Other academic subjects related to
science or arts, which also implies significant effort from student’s
were not found in a significant number to be included in
this study. Second, a limited number of studies separately
explored the effect of students’ entity theories or beliefs, which
could have confirmed the impact that these specific beliefs
have on academic achievement and performance. Third, the
several ITI measures used in the studies reviewed were mostly
based on Dweck’s TIS scale, which might have led some of
the results to overlap. Fourth, all the reports reviewed explored
only the direct effect of ITI and academic achievement, and
thus, further research should include indirect effects of the
studied variables. Moreover, in the present meta-analytic review
the nature of study’s design (e.g., experimental, cross-sectional,
longitudinal) was not explored, which could have had influence
on the given effect size’s. Fifth, this meta-analysis explored the
potential moderator effects that gender, academic grade, ITI

measurement and culture have in the link between ITI and
academic achievement. Nonetheless, other variables, such as
students’ socioeconomic status, previous records of failing or
type of school students attend to could have been explored
as possible moderators of this association. Moreover, in future
studies, cognitive or aptitude tests, and subjective indicators
of academic outcomes, as alternative indicators of students’
performance could also deepen and narrow the impact of ITT on
students’ outcomes.

Additionally, the results stressed the fact that students’
educational level and cultural background can influence the
ITI association with academic achievement. The fact that today
schools need to address a diverse group of students with different
educational needs, have an increasing pressure to achieve better
academic results (mostly assessed by standardized quantitative
testing), and ultimately to prepare students to succeed not only
academically but also to have meaningful lives, has led to changes
in the educational systems all over the world. Thus, to include
a broader perspective of the studies’ educational system type
in further research would possibly shed light on the results
found in this study, related both to the differences in the
students’ educational levels demands and cultural educational
contexts.

Furthermore, the results suggest important implications
for educational settings. As discussed in previous studies
(Jaeggi et al., 2014; Alesi et al, 2016), the implementation
and development of target-interventions or programs
for improving academic achievement should consider the
development of both domain-specific academic contents and
the students’ motivational intraindividual patterns of response,
in order to achieve and sustain potential enhancements.
Additionally, these interventions should be conducted at early
stages of academic goals setting in children, where the link
between incremental beliefs and achievement is particularly
stronger.

CONCLUSIONS

In this article, incremental and entity theories of intelligence
drew together two relatively independent research results;
however, both theories influenced aspects of students’ academic
achievement. Incremental theories were generally positively
associated with different students academic outcomes, whereas
the entity theories obtained the highest impact on students’
achievement, either positively or negatively. Additionally, ITI
were more strongly associated with academic achievement
when ITI’s measurement considered specific academic subjects,
providing evidence for the more predictive validity of implicit
theories when capturing the specific beliefs of performance in
different academic domains.

This study highlighted the fact that the different types
of ITI measurement can produce different associations with
students’ achievement. Additionally, the cross-cultural ITT effects
could reflect the underlying differences in conceptualization of
the construct across countries. This meta-analysis updates the
current evidence supporting the direct link of ITI and students’
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achievement and acknowledges specific effects that ITI could
have on students’ academic outcomes. However, further research
is still needed to clarify measurement and conceptual issues
underlying this relationship. Nonetheless, the present paper
supports the importance of students’ motivational patterns in the
definition and operationalization of their academic path.

AUTHOR CONTRIBUTIONS

Both authors contributed directly and significantly to this
study. AC and LF developed the idea for the study. AC

REFERENCES

Abd-El-Fattah, S., and Yates, G. (2005). Implicit Theory of Intelligence Scale: Testing
for Factorial Invariance and Mean Structure. Available online at: https://www.
aare.edu.au/data/publications/2006/abd06289.pdf

*Aditomo, A. (2015). Students’ response to academic setback: “growth mindset”
as a buffer against demotivation. Int. J. Educ. Psychol. 4, 198-222.
doi: 10.17583/ijep.2015.1482

Alesi, M., Rappo, G., and Pepi, A. (2016). Investigating the improvement of
decoding abilities and working memory in children with incremental or entity
personal conceptions of intelligence: two case reports. Front. Psychol. 6:1939.
doi: 10.3389/fpsyg.2015.01939

Aronson, J., Fried, C., and Good, C. (2002). Reducing the effects of
stereotype threat on African American college students by shaping theories
of intelligence. J. Exp. Social Psychol. 38, 113-125. doi: 10.1006/jesp.
2001.1491

Bandura, A. (1997). Self-Efficacy: The Exercise of Control. New York, NY: W. H.
Freeman and Company.

Bandura, A. (2006). “Guide for constructing self-efficacy scales,” in Self-efficacy
Beliefs of Adolescents, eds T. Urdan and F. Pajares (Greenwich: Information Age
Publishing), 307-337.

Begg, C. B, and Mazumdar, M. (1994). Operating characteristics of a
rank correlation test for publication bias. Biometrics 50, 1088-1101.
doi: 10.2307/2533446

*Blackwell, L. S., Trzesniewski, K. H., and Dweck, C. S. (2007). Implicit
theories of intelligence predict achievement across an adolescent transition:
a longitudinal study and an intervention. Child Dev. 78, 246-263.
doi: 10.1111/j.1467-8624.2007.00995.x

Borenstein, M. (2009). “Effect sizes for continuous data,” in The Handbook of
Research Synthesis and Meta-Analysis, eds H. Cooper, L. Hedges, and J. C.
Valentine (New York, NY: Russell Sage Foundation), 221-235.

*Bostwick, K., Collie, R., Martin, A., and Durksen, T. (2017). Students’ growth
mindsets, goals, and academic outcomes in mathematics. Zeitschrift Psychol.
225,107-116. doi: 10.1027/2151-2604/a000287

Brighton, K. L. (2007). Coming of Age: The Education and Development of Young
Adolescents. Westerville, OH: National Middle School Association.

Burnette, J. L., O’Boyle, E. H., VanEpps, E. M., Pollack, J. M., and Finkel, E.
J. (2013). Mind-sets matter: a meta-analytic review of implicit theories and
self-regulation. Psychol. Bull. 139, 655-701. doi: 10.1037/a0029531

*Burnette, J. L., Russel, M., Hoyt, C., Orvidas, K., and Widman, L. (2017). An
online growth mindset intervention in a sample of rural adolescent girls. Br.
J. Educ. Psychol. doi: 10.1111/bjep.12192. [Epub ahead of print].

*Chen, J. A., and Tutwiler, M. S. (2017). Implicit theories of ability and self-efficacy:
testing alternative social cognitive models to science motivation. Zeitschrift
Psychol. 225, 127-136. doi: 10.1027/2151-2604/2000289

Chen, L. H., Chen, M. Y., Lin, M. S., Kee, Y. H., Kuo, C. F., and Shui, S. H. (2008).
Implicit theory of athletic ability and self-handicapping in college students.
Psychol. Rep. 103, 476-484. doi: 10.2466/pr0.103.2.476-484

*Chen, W. W., and Wong, Y. L. (2014). What my parents make me believe
in learning: the role of filial piety in Hong Kong students’ motivation and
academic achievement. Int. J. Psychol. 49, 249-256. doi: 10.1002/ijop.12014

performed the codification of the studies, data analyses, and
contributed to paper writing. LF contributed to the revision
of the manuscript. Both authors read and approved the
manuscript.

FUNDING

This research was supported by the Portuguese Science
Foundation (Postdoctoral Grant awarded to AC and supervised
by LF SFRH/BPD/117479/2016 and CPUP UID/PSI/00050/2013;
FEDER/COMPETE2020 POCI-01-0145-FEDER-007294).

*Chen, W. W., and Wong, Y. L. (2015). Chinese mindset: theories of intelligence,
goal orientation and academic achievement in Hong Kong students. Educ.
Psychol. 35, 714-725. doi: 10.1080/01443410.2014.893559

Chiu, C., Hong, Y., and Dweck, C. S. (1997). Lay dispositionism and
implicit theories of personality. J. Pers. Soc. Psychol. 73, 19-30.
doi: 10.1037/0022-3514.73.1.19

*Claro, S., Paunesku, D., and Dweck, C. S. (2016). Growth mindset tempers the
effects of poverty on academic achievement. Proc. Natl. Acad. Sci. U.S.A. 113,
8664-8668. doi: 10.1073/pnas.1608207113

*Clevenger, E. (2014). The Relation of Theory of Intelligence to Academic
Motivation and Academic Outcomes. Doctoral dissertation, Florida State
University. Retrieved from ProQuest Dissertations and Theses.

Cohen, G. L., Garcia, J., Apfel, N., and Master, A. (2006). Reducing the racial
achievement gap: A social-psychological intervention. Science 313, 1307-1310.
doi: 10.1126/science.1128317

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences, 2nd Edn.
Hillsdale, NJ: Erlbaum.

Cooper, H., Hedges, L., and Valentine, J. (2009). The Handbook of Research
Synthesis and Meta-Analysis 2nd Edn. New York, NY: Russell Sage Foundation.

*Dai, T., and Cromley, J. G. (2014). Changes in implicit theories of ability in
biology and dropout from STEM majors: a latent growth curve approach. Cont.
Educ. Psychol. 39, 233-247. doi: 10.1016/j.cedpsych.2014.06.003

*De Castella, K., and Byrne, D. (2015). My intelligence may be more malleable
than yours: the revised implicit theories of intelligence (self-theory) scale is a
better predictor of achievement, motivation, and student disengagement. Eur.
J. Psychol. Educ. 30, 245-267. doi: 10.1007/s10212-015-0244-y

*Dickhiuser, O., Dinger, F., Janke, S., Spinath, B., and Steinmayr, R. (2016). A
prospective correlational analysis of achievement goals as mediating constructs
linking distal motivational dispositions to intrinsic motivation and academic
achievement. Learn. Individ. Diff. 50, 30-41. doi: 10.1016/j.1lindif.2016.06.020

*Dinger, F., Dickhduser, O., Spinath, B., and Steinmayr, R. (2013). Antecedents
and consequences of students’ achievement goals: a mediation analysis. Learn.
Individ. Diff., 28, 90-101. doi: 10.1016/j.1indif.2013.09.005

*Diseth, A., Meland, E., and Breidablik, H. J. (2014). Self-beliefs among
students: grade level and gender differences in self-esteem, self-efficacy
and implicit theories of intelligence. Learn. Individ. Diff. 35, 1-8.
doi: 10.1016/j.1indif.2014.06.003

*Dixson, D., Roberson, C., and Worrell, F. (2017). Psychosocial keys to African
American achievement? Examining the relationship between achievement and
psychosocial variables in high achieving African Americans. J. Adv. Acad. 28,
120-140. doi: 10.1177/1932202X17701734

*Dupeyrat, C., and Mariné, C. (2005). Implicit theories of intelligence, goal
orientation, cognitive engagement, and achievement: a test of Dweck’s
model with returning to school adults. Contemp. Educ. Psychol. 30, 43-59.
doi: 10.1016/j.cedpsych.2004.01.007

Dweck, C. S. (1999). Self-Theories: Their Role in Motivation, Personality, and
Development. Philadelphia, PA: Psychology Press.

Dweck, C. S. (2006). Mindset. New York, NY: Random House.

Dweck, C. S., Chiu, C, and Hong, Y. (1995). Implicit theories:
elaboration and extension of the model. Psychol. Inquiry 6, 322-333.
doi: 10.1207/515327965pli0604_12

Frontiers in Psychology | www.frontiersin.org

14

June 2018 | Volume 9 | Article 829


https://www.aare.edu.au/data/publications/2006/abd06289.pdf
https://www.aare.edu.au/data/publications/2006/abd06289.pdf
https://doi.org/10.17583/ijep.2015.1482
https://doi.org/10.3389/fpsyg.2015.01939
https://doi.org/10.1006/jesp.2001.1491
https://doi.org/10.2307/2533446
https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.1027/2151-2604/a000287
https://doi.org/10.1037/a0029531
https://doi.org/10.1111/bjep.12192
https://doi.org/10.1027/2151-2604/a000289
https://doi.org/10.2466/pr0.103.2.476-484
https://doi.org/10.1002/ijop.12014
https://doi.org/10.1080/01443410.2014.893559
https://doi.org/10.1037/0022-3514.73.1.19
https://doi.org/10.1073/pnas.1608207113
https://doi.org/10.1126/science.1128317
https://doi.org/10.1016/j.cedpsych.2014.06.003
https://doi.org/10.1007/s10212-015-0244-y
https://doi.org/10.1016/j.lindif.2016.06.020
https://doi.org/10.1016/j.lindif.2013.09.005
https://doi.org/10.1016/j.lindif.2014.06.003
https://doi.org/10.1177/1932202X17701734
https://doi.org/10.1016/j.cedpsych.2004.01.007
https://doi.org/10.1207/s15327965pli0604_12
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Costa and Faria

Implicit Theories of Intelligence and Academic Achievement

Dweck, C. S., and Leggett, E. L. (1988). A social-cognitive approach to motivation
and personality. Psychol. Rev. 95, 256-273. doi: 10.1037/0033-295X.95.2.256
Dweck, C. S., and Sorich, L. A. (1999). “Mastery-oriented thinking,” in Coping: The
psychology of what works, ed C. R. Snyder (New York, NY: Oxford University

Press).

Efklides, A., Kuhl, J., and Sorrentino, R. M. (2001). Trends and Prospects
in  Motivation Research. Dordrecht: Kluwer Academic Publishers.
doi: 10.1007/0-306-47676-2

Elliott, E. S., and Dweck, C. S. (1988). Goals: an approach to motivation and
achievement. J. Pers. Soc. Psychol. 54, 5-12. doi: 10.1037/0022-3514.54.1.5

Erdley, C. A, and Dweck, C. S. (1993). Children’s implicit personality
theories as predictors of their social judgments. Child Dev. 64, 863-878.
doi: 10.2307/1131223

*Fabert, N. S. (2015). Growth Mindset Training to Increase Women's Self-Efficacy in
Science and Engineering: A Randomized-Controlled Trial. Doctoral dissertation,
Arizona State University. Retrieved from ProQuest Dissertations and Theses.

Faria, L. (2006). “Escala de Concepgdes Pessoais de Inteligéncia (E.C.P.IL),
Avaliagio Psicoldgica-Instrumentos validados para a populagio portuguesa
- Volume I. [Psychological Assessement - Instruments validated to the
Portuguese population - Volume 1], eds M. M. Gongalves, M. R. Simdes, L.
S. Almeida, and C. Machado (Coimbra: Quarteto Editora).

Field, A. P., and Gillett, R. (2010). How to do a meta-analysis. Br. J. Math. Stat.
Psychol. 63, 665-694. doi: 10.1348/000711010X502733

Furnham, A. (2000). Thinking about intelligence. Psychologist 13, 510-514.

Furnham, A., Chamorro-Premuzic, T., and McDougall, F. (2002). Personality,
cognitive ability, and beliefs about intelligence as predictors of academic
performance. Learn. Individ. Differ. 14, 47-64. doi: 10.1016/j.lindif.2003.08.002

*Gonida, E., Kiosseoglou, G., and Leondari, A. (2006). Implicit theories of
intelligence, perceived academic competence, and school achievement: testing
alternative models. Am. J. Psychol. 119, 223-238. doi: 10.2307/20445336

*Gunderson, E. A.,, Hamdan, N., Sorhagen, N., and D’Esterre, A. (2017). Who
needs innate ability to succeed in math and literacy? Academic-domain-specific
theories of intelligence about peers versus adults. Devel. Psychol. 53, 1188-1205.
doi: 10.1037/dev0000282

Henderson, V. L., Dweck, C. S., and Chiu, C. (1992). A Measure of Implicit Theories
of Intelligence. Unpublished manuscript. New York, NY: Columbia University.

Henderson, V., and Dweck, C. (1990). “Adolescence and achievement,” in At the
Threshold: Adolescent Development, eds. S. Feldman and G. Elliott (Cambridge,
MA: Harvard University Press), 308-329.

Hong, Y., Chiu, C., and Dweck, C. S. (1995). “Implicit theories of intelligence:
reconsidering the role of confidence in achievement motivation,” in Efficacy,
Agency, and Self-Esteem, ed M. H. Kernis (New York, NY: Plenum Press),
197-216.

Hong, Y., Chiu, C., Dweck, C. S, Lin, D. M. S., and Wan, W. (1999). Implicit
theories, attributions and coping: a meaning system approach. J. Pers. Soc.
Psychol. 77, 588-599. doi: 10.1037/0022-3514.77.3.588

Jaeggi, S. M., Buschkuehl, S. P., and Jonides, J. (2014). The role of individual
differences in cognitive training and transfer. Memory Cogn. 42, 464-480.
doi: 10.3758/513421-013-0364-2

*Jones, B., Wilkins, J., Long, M., and Wang, F. (2012). Testing a motivational
model of achievement: how students’ mathematical beliefs and interests
are related to their achievement. Eur. J. Psychol. Educ. 27, 1-20.
doi: 10.1007/s10212-011-0062-9

Kellough, R. D., and Kellough, N. G. (2008). Teaching Young Adolescents: Methods
and Resources for Middle Grades Teaching, 5th Edn, Upper Saddle River, NJ:
Pearson Merrill Prentice Hall.

*King, R. B. (2012). How you think your intelligence
influences how adjusted you are: Implicit theories and adjustment

Individ. Diff. 53, 705-709. doi: 10.1016/j.paid.2012.

in

about

outcomes. Pers.
05.031

Knee, C. R., Patrick, H., and Lonsbary, C. (2003). Implicit theories of relationships:
orientation toward evaluation and cultivation. Pers. Soc. Psychol. Review 7,
41-55. doi: 10.1207/S15327957PSPR0701_3

*Kornilova, T., Kornilov, S., and Chumakova, M. (2009). Subjective evaluations of
intelligence and academic self-concept predict academic achievement: evidence
from a selective student population. Learning Individ. Diff. 19, 596-608.
doi: 10.1016/j.1indif.2009.08.001

*Leondari, A., and Gialamas, V. (2002). Implicit theories, goal orientations, and
perceived competence: impact on students’ achievement behavior. Psychol.
Schools 39, 279-291. doi: 10.1002/pits. 10035

*Li, P., Zhou, N., Zhang, Y., Xiong, Q., Nie, R., and Fang, X. (2017). Incremental
theory of intelligence moderated the relationship between prior achievement
and school engagement in Chinese high school students. Front. Psychol. 8:1703.
doi: 10.3389/fpsyg.2017.01703

Lim, W, Plucker, J., and Im, K. (2002). We are more alike than we think we are:
implicit theories of intelligence with a Korean sample. Intelligence 20, 185-208.
doi: 10.1016/S0160-2896(01)00097-6

*Luo, W., Lee, K., Ng, P,, and Ong, J. (2014). Incremental beliefs of ability,
achievement emotions and learning of Singapore students. Educ. Psychol. 34,
619-634. doi: 10.1080/01443410.2014.909008

*Magno, C. (2012). Implicit theories of intelligence, achievement goal orientation,
and academic achievement of engineering students. Int. J. Res. Rev. 9, 32-43.

Martin, A. ], Marsh, H. W., and Debus, R. L. (2001). Self-handicapping
and defensive pessimism: exploring a model of predictors and outcomes
from a self-protection perspective. J. Educ. Psychol. 93, 87-102.
doi: 10.1037/0022-0663.93.1.87

Martin, A. J., Nejad, H., Colmar, S., and Liem, G. A. D. (2013). Adaptability:
how students’ responses to uncertainty and novelty predict their academic and
non-academic outcomes. J. Educ. Psychol. 105, 728-746. doi: 10.1037/a0032794

*Miller, J. T. (2011). Understanding the Relations Among Students’ Beliefs About
Intelligence, Academic Goals, Study Behavior, and Achievement in The Context
of a College Course: A Test of Predictions From Dweck’s Academic Motivation
Model. Doctoral dissertation, North Carolina State University. Retrieved from
ProQuest Dissertations and Theses.

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., and The PRISMA
Group. (2009). Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. PLoS Med. 6:¢1000097.
doi: 10.1371/journal.pmed.1000097

*Miillensiefen, D., Harrison, P., Caprini, F., and Fancourt, A. (2015).
Investigating the importance of self-theories of intelligence and musicality
for students’ academic and musical achievement. Front. Psychol. 6:1702.
doi: 10.3389/fpsyg.2015.01702

Neisser, U., Boodoo, G., Bouchard, T. J. Jr., Boykin, A. W., Brody, N., Ceci, S. J.,
et al. (1996). Intelligence: knowns and unknowns. Am. Psychol. 51, 77-101.
doi: 10.1037/0003-066X.51.2.77

*Northrop, M. R. (2015). A Quantitative Study Measuring the Relationship
Between Student Mindset, Parent Mindset, and Anxiety. Doctoral dissertation,
Pepperdine University. Retrieved from ProQuest Dissertations and Theses.

*Ollfors, M., and Andersson, S. I. (2007). Ability of stress, sense of control, and
self-theories to predict Swedish high school students’ final grades. Educ. Res.
Eval. 13, 143-169. doi: 10.1080/13803610701434241

Pepi, A., Alesi, M., Pecoraro, D., and Faria, L. (2015). Incremental-entity personal
conceptions of intelligence and individualism-collectivism in Italian students.
Medit. ]. Soc. Sci. 6, 160-167. doi: 10.5901/mjss.2015.v6n1s1p160

*Pepi, A., Faria, L., and Alesi, M. (2006). Personal conceptions of intelligence, self-
esteem, and school achievement in Italian and Portuguese students. Adolescence
41, 615-631.

*Phillips-Martinez, B. (2018). Grit and Mindset as Predictors of Student Success
in a First-Time Online High School Course. Doctoral dissertation, Northwest
Nazarene University. Retrieved from ProQuest Dissertations and Theses.

Piaget, J. (1960). The Childs Conception of the World. Atlantic Highlands, NJ:
Humanities Press.

Pintrich, P. R., and Schunk, D. H. (1996). Motivation in Education: Theory,
Research, and Applications. Englewood Cliffs, NJ: Merrill/Prentice Hall.

*Priess-Groben, H., and Hyde, J. (2017). Implicit theories, expectancies, and values
predict mathematics motivation and behavior across high school and college. J.
Youth Adolesc. 46, 1318-1332. doi: 10.1007/s10964-016-0579-y

Rammstedt, B., and Rammsayer, T. H. (2000). Sex differences in self-
estimates of different aspects of intelligence. Pers. Indiv. Diff. 29, 869-880.
doi: 10.1016/S0191-8869(99)00238-X

*Renaud-Dubé, A., Guay, F., Talbot, D., Taylor, G., and Koestner, R. (2015).
The relations between implicit intelligence beliefs, autonomous academic
motivation, and school persistence intentions: a mediation model. Soc. Psychol.
Educ. 18,255-272. doi: 10.1007/s11218-014-9288-0

*Rickert, N., Meras, I, and Witkow, M. (2014). Theories of intelligence and
students’ daily self-handicapping behaviors. Learn. Individ. Diff. 36, 1-8.
doi: 10.1016/j.1indif.2014.08.002

*Robins, R. W., and Pals, J. L. (2002). Implicit self-theories in the academic domain:
implications for goal orientation, attributions, affect, and self-esteem change.
Self Identity 1, 313-336. doi: 10.1080/15298860290106805

Frontiers in Psychology | www.frontiersin.org

15

June 2018 | Volume 9 | Article 829


https://doi.org/10.1037/0033-295X.95.2.256
https://doi.org/10.1007/0-306-47676-2
https://doi.org/10.1037/0022-3514.54.1.5
https://doi.org/10.2307/1131223
https://doi.org/10.1348/000711010X502733
https://doi.org/10.1016/j.lindif.2003.08.002
https://doi.org/10.2307/20445336
https://doi.org/10.1037/dev0000282
https://doi.org/10.1037/0022-3514.77.3.588
https://doi.org/10.3758/s13421-013-0364-z
https://doi.org/10.1007/s10212-011-0062-9
https://doi.org/10.1016/j.paid.2012.05.031
https://doi.org/10.1207/S15327957PSPR0701_3
https://doi.org/10.1016/j.lindif.2009.08.001
https://doi.org/10.1002/pits.10035
https://doi.org/10.3389/fpsyg.2017.01703
https://doi.org/10.1016/S0160-2896(01)00097-6
https://doi.org/10.1080/01443410.2014.909008
https://doi.org/10.1037/0022-0663.93.1.87
https://doi.org/10.1037/a0032794
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.3389/fpsyg.2015.01702
https://doi.org/10.1037/0003-066X.51.2.77
https://doi.org/10.1080/13803610701434241
https://doi.org/10.5901/mjss.2015.v6n1s1p160
https://doi.org/10.1007/s10964-016-0579-y
https://doi.org/10.1016/S0191-8869(99)00238-X
https://doi.org/10.1007/s11218-014-9288-0
https://doi.org/10.1016/j.lindif.2014.08.002
https://doi.org/10.1080/15298860290106805
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Costa and Faria

Implicit Theories of Intelligence and Academic Achievement

*Romero, C., Master, A., Paunesku, D., Dweck, C. S., and Gross, J. (2014).
Academic and emotional functioning in middle school: the role of implicit
theories. Emotion 14, 227-234. doi: 10.1037/a0035490

Ross, M. (1989). Relation of implicit theories to the construct of personal histories.
Psychol. Rev. 96, 341-357. doi: 10.1037/0033-295X.96.2.341

*Shih, S. S. (2007). The role of motivational characteristics in Taiwanese sixth
graders’ avoidance of help seeking in the classroom. Elementary School J. 107,
473-495. doi: 10.1086/518624

*Shively, R., and Ryan, C. (2013). Longitudinal changes in college math
students’ implicit theories of intelligence. Soc. Psychol. Educ. 16, 241-256.
doi: 10.1007/s11218-012-9208-0

Sorrentino, R. M., and Higgins, E. T. (1986). Handbook of Motivation and
Cognition: Foundations of Social Behavior. New York, NY: Guilford Press.

Spinath, B., and Schone, C. (2003). “Die Skalen zur Erfassung subjektiver
Uberzeugungen zu Bedingungen von Erfolg in Lernund Leistungskontexten
(SE-SUBELLKO),” in Diagnostik von Motivation und Selbstkonzept [Diagnosis
of motivation and self-concept], eds J. Stiensmeier-Pelster and F. Rheinberg
(Gottingen: Hogrefe), 15-27.

Spinath, B., Spinath, F. M., Riemann, R,, and Angleitner, A. (2003). Implicit
theories about personality and intelligence and their relationship to
actual personality and intelligence. Person. Indiv. Diff. 35, 939-951.
doi: 10.1016/S0191-8869(02)00310-0

Sternberg, R. J. (ed.). (2000). “The concept of intelligence,” in Handbook of
Intelligence (New York, NY: Cambridge University Press), 3-14.

Stevenson, C. (2002). Teaching Ten to Fourteen Year Olds, 3rd Edn. Boston, MA:
Allyn and Bacon.

Stipek, D., and Gralinski, J. H. (1996). Children’s beliefs about intelligence and
school performance. J. Educ. Psychol. 88, 397-407.

*Stocker, J., Pina-Neves, S., and Faria, L. (2010). Competéncia percebida
e realizagio escolar: que relagdes em alunos do ensino secunddrio?
[Perceived competence and academic achievement: What relations among
secondary school pupils?] Psychologica 52, 427-446. doi: 10.14195/1647-
8606_52-1_21

Tamir, M., John, O. P., Srivastava, S., and Gross, J. J. (2007). Implicit theories of
emotion: affective and social outcomes across a major life transition. J. Pers.
Soc. Psychol. 92, 731-744. doi: 10.1037/0022-3514.92.4.731

*denotes study included in this meta-analysis.

*Tarbetsky, A., Collie, R., and Martin, A. (2016). The role of implicit theories
of intelligence and ability in predicting achievement for indigenous
(Aboriginal) Australian students. Contemp. Educ. Psychol. 4, 61-71.
doi: 10.1016/j.cedpsych.2016.01.002

*Tempelaar, D., Rienties, B., Giesbers, B., and Gijselaers, W. (2015). The
pivotal role of effort beliefs in mediating implicit theories of intelligence and
achievement goals and academic motivations. Soc. Psychol. Educ. 18, 101-120.
doi: 10.1007/s11218-014-9281-7

*Volpe, F. A. (2017). The Role of Academic Achievement Motivation in Predicting
Performance on the Northwest Evaluation Association’s Measure of Academic
Progress. Mindsets: Incremental vs. Entity Beliefs About Intelligence. Doctoral
dissertation, The University of New Mexico. Retrieved from ProQuest
Dissertations and Theses.

Walton, G. M., and Cohen, G. L. (2011). A brief social-belonging intervention
improves academic and health outcomes of minority students. Science 331,
1447-1451. doi: 10.1126/science.1198364

*West, M., Kraft, M., Finn, A., Martin, R, Duckworth, A., Gabrieli, C.,
et al. (2016). Promise and paradox: measuring students’ non-cognitive skills
and the impact of schooling. Educ. Eval. Policy Analysis 38, 148-170.
doi: 10.3102/0162373715597298

*Yeager, D., Romero, C., Paunesku, D., Hulleman, C., Schneider, B., Hinojosa, C.,
etal. (2016). Using design thinking to improve psychological interventions: the
case of the growth mindset during the transition to high school. J. Educ. Psychol.
108, 374-391. doi: 10.1037/edu0000098

Yeager, D. S., Trzesniewski, K. H., and Dweck, C. S. (2013). An implicit theories
of personality intervention reduces adolescent aggression in response to
victimization and exclusion. Child Dev. 84, 970-988. doi: 10.1111/cdev.12003

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2018 Costa and Faria. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

16

June 2018 | Volume 9 | Article 829


https://doi.org/10.1037/a0035490
https://doi.org/10.1037/0033-295X.96.2.341
https://doi.org/10.1086/518624
https://doi.org/10.1007/s11218-012-9208-0
https://doi.org/10.1016/S0191-8869(02)00310-0
https://doi.org/10.14195/1647-8606_52-1_21
https://doi.org/10.1037/0022-3514.92.4.731
https://doi.org/10.1016/j.cedpsych.2016.01.002
https://doi.org/10.1007/s11218-014-9281-7
https://doi.org/10.1126/science.1198364
https://doi.org/10.3102/0162373715597298
https://doi.org/10.1037/edu0000098
https://doi.org/10.1111/cdev.12003
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	Implicit Theories of Intelligence and Academic Achievement: A Meta-Analytic Review
	Introduction
	Theoretical Framework
	Implicit Theories of Intelligence and Academic Achievement
	Moderators of Implicit Theories of Intelligence in the Academic Context
	Objectives
	Methods
	Eligibility Criteria
	Information Sources and Search Strategy
	Coding of Variables
	Outcome Measures
	Analytical Strategies/Procedure

	Results
	Study Selection
	Study Characteristics
	Synthesis of Results
	Academic Achievement
	Verbal Domain
	Quantitative Domain
	General Assessment
	Self-Reported Achievement

	Moderators Analyses
	Moderators Analyses Related to Individual Differences
	Gender
	Educational Level

	Moderators Analyses Related to ITI Measurement
	General vs. Specific ITI 
	ITI Measures
	Original vs. Adapted ITI Measure

	Moderators Analyses Related to Cultural Background

	Discussion
	ITI and Student Achievement
	Moderator Effects
	Students' Educational Levels
	ITI Measurement
	Cultural Background
	Limitations and Implications

	Conclusions
	Author Contributions
	Funding
	References


