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Abstract

Cognitive ability is critical for an individual’s academic, social, and career success. Reasoning ability is one of the most important
cognitive abilities, and ways to improve individuals’ reasoning ability is therefore of great interest. Growth mindset is the belief
that skills are malleable, and individuals with a growth mindset therefore believe that their reasoning ability can be improved
through effort. However, the effect of growth mindset on reasoning ability remains unclear, particularly in adolescents and young
adults. This study investigated the effect of growth mindset on reasoning ability in 1083 Chinese adolescents and young adults,
and examined the moderating role of self-esteem. Growth mindset was positively correlated with reasoning ability (»=0.38,
p<0.01), and self-esteem was positively correlated with both growth mindset (» = 0.43, p < 0.01) and reasoning ability (= 0.25,
p<0.01). Regression analysis showed that the interaction between self-esteem and growth mindset significantly predicted
reasoning ability (3=0.149, r=4.39, p <0.001), which indicates that self-esteem moderated the relationship between growth
mindset and reasoning ability. Simple slope analysis further revealed that the correlation between growth mindset and reasoning
ability was stronger in the high self-esteem group than in the low self-esteem group (F3 1105 =69.54, p <0.001, £=0.19).
Overall, our results indicate that growth mindset benefits reasoning ability in Chinese adolescents and young adults, and that

enhancing self-esteem could strengthen this effect.
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Introduction

Cognitive abilities are general mental capabilities, including
reasoning, attention, and memory (Carroll, 1993). Reasoning
ability is one of the most important cognitive abilities (Fisher,
1951); it refers to the process of logical thinking, problem
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solving, and the ability to reach logical conclusions
(Sorenson, 1954; Stanovich & West, 2000). Reasoning ability
has two dimensions: analogical reasoning and inductive rea-
soning (Dong & Lin, 2011; Rani, 2017). Analogical reasoning
refers to the ability to draw logical conclusions from known
evidence; it starts with a known generalized statement or prin-
ciple and applies it to specific cases. By contrast, inductive
reasoning is a specialized thinking with the aim of discovering
or constructing a generalized principle using specific cases.
Many studies have revealed that reasoning ability is essential
for students’ academic achievement (Bhat, 2016; Devi, 2017,
Karbach, Gottschling, Spengler, Hegewald, & Spinath, 2013;
Rani, 2017). For example, Rani (2017) reported that reasoning
ability was positively correlated with academic achievement
in secondary school students in Trivandrum, India. Bhat
(2016) also found that reasoning ability predicted academic
achievement in high school students, and reasoning ability
could explain 31.5% of'the variance in academic achievement.
Reasoning ability is not only essential for an individual’s ac-
ademic achievement, but is also critical for an individual’s
social and career success (Duckworth & Seligman, 2005;
Perera & DiGiacomo, 2013). Identifying ways to improve
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individuals’ reasoning ability is therefore of significant inter-
est. To address this question, Dweck and Leggett (1988) pro-
posed the concept of “learning orientation”: if reasoning abil-
ity is seem as malleable, it should be possible to improve it.
Growth mindset is the belief that attributes such as reasoning
ability and personality are changeable (Dweck, 2000).
Individuals with a growth mindset are more likely to believe
that their reasoning ability can be improved over time through
effort than those without a growth mindset (Dweck, 2012;
Han, Choi, Dawson, & Jeong, 2018).

Growth mindset can help individuals to cope with chal-
lenging situations (Yeager et al., 2016). Individuals with a
growth mindset are more willing to learn and grow through
their failures. They also learn from the success of others and
use constructive feedback to improve themselves (Blackwell,
Trzesniewski, & Dweck, 2007; Saunders, 2013). Adolescence
and young adulthood are critical stages for the development of
academic and cognitive abilities (Blakemore, 2008; Nelson,
Jarcho, & Guyer, 2016). Studies have revealed that a growth
mindset is more beneficial for academic achievement in high
school students (adolescence and young adulthood) who face
many challenges (Bahnik & Vranka, 2017; Blackwell et al.,
2007). Growth mindset has been found to facilitate mathemat-
ical skills in adolescent junior high school students (Blackwell
et al., 2007). However, Bahnik and Vranka (2017) found no
association between growth mindset and academic aptitude in
a large sample of college students. Dweck (2008) showed that
a growth mindset significantly predicted mathematics perfor-
mance over time, and that discrepancies in mathematical abil-
ity between individuals can be reduced via growth mindset
interventions. For the main part, these studies have revealed
that growth mindset is important for adolescents and young
adults, who face many challenges during this period of life.
However, previous studies have mainly focused on the posi-
tive effect of growth mindset on academic achievement
(Blackwell et al., 2007; Grant & Dweck, 2003), and there is
little evidence for the direct effect of growth mindset on rea-
soning ability, particularly in adolescents and young adults (Li
et al., 2017). Therefore, the present study investigated the
effects of growth mindset on reasoning ability in adolescents
and young adults.

Individuals with growth mindsets have been reported to
have greater self-esteem, which is a characteristic that is
thought to facilitate academic and/or cognitive abilities
(Anderson, Hildreth, & Howland, 2015; Blackwell et al.,
2007; Dweck, 2006, 2008). Self-esteem refers to an individ-
ual’s sense or value of themselves (one’s self-worth)
(Anderson et al., 2015; Huitt, 2004). Individuals with stronger
self-esteem have been found to have a stronger motivation to
learn, as they believe that they have the potential ability to
develop their academic and cognitive abilities (Dweck,
2006; Yeager et al., 2016). Furthermore, they tend to orient
toward learning goals and are more likely to employ positive
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strategies, such as working harder (Blackwell et al., 2007,
Dweck, 2008). Several studies have demonstrated a signifi-
cant relationship between self-esteem and both academic per-
formance and cognitive ability (Arbabisarjou, Zare,
Shahrakipour, & Ghoreishinia, 2016; Mugabe, Brug, &
Catling, 2016; Shrauger & Osberg, 2010). Self-esteem has
also been found to be positively correlated with mathematics,
reading, and science performance (Gage & Berliner, 1992),
and to promote reasoning ability (Okafor & Yewande, 2015).
Therefore, a plausible hypothesis is that self-esteem moderates
the effect of growth mindset on cognitive ability (e.g., reason-
ing) and/or academic achievement in adolescents and young
adults.

In summary, the present study examined two research
questions. First, does growth mindset enhance reasoning abil-
ity in adolescents and young adults? Second, if so, does self-
esteem moderate this effect of growth mindset on reasoning
ability? We hypothesized that growth mindset enhances rea-
soning ability in adolescents and young adults, and that self-
esteem strengthens the benefits of growth mindset on reason-
ing ability.

Methods
Participants

This study was conducted between October and November
2018. Participants were 1108 adolescents and young adults
aged 14 to 19 years who were students at secondary vocation-
al schools in Anhui Province, China. A total of 25 participants
were excluded as a result of poor-quality questionnaire re-
sponses, and data from a final total of 1083 participants
(55.80% female; mean age: 16.56 years; SD: 2.36 years) were
included in the analysis. No participants reported having any
learning disabilities or neurological impairments.

The institutional review board at XX Hangzhou Normal
University approved this study. Following a comprehensive
explanation of the study, written informed consent was obtain-
ed from all participants. For participants aged under 18 years,
written informed consent was also obtained from their parents/
guardians. All participants received a gift to thank them for
their participation.

Measures

Demographic Questionnaire Background variables, such as
age, gender, and family socioeconomic status (annual family
income and parental educational status), were collected using
a demographic questionnaire.

The Reasoning Ability Test The Reasoning Ability Test was
developed by the National Project Team for the Investigation
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of Psychological Development Characteristics of Chinese
Children and Adolescents (Dong & Lin, 2011). The analogi-
cal reasoning subtest and inductive reasoning subtest of the
Reasoning Ability Test were used in the current study. The
analogical reasoning subtest includes both digital and figure
analogical reasoning tasks (Fig. 1), and the inductive reason-
ing subtest includes the graphic sequence inference task
(Fig. 2). In the present study, the internal consistency « coef-
ficient of each subtest and overall was 0.74-0.94.

The Growth Mindset Inventory Growth mindset was measured
using the Growth Mindset Inventory (Dweck, 2006), which
includes 20 items. A graduate student who majored in English
translated the original English version of Growth Mindset
Inventory into Chinese, and accuracy was ensured through a
back-translation by a native English speaker. Discrepancies
were discussed until an agreement was reached between the
author, graduate student who majored in English, and native
English speaker. The internal consistency « coefficient of the
Growth Mindset Inventory in the present study was 0.80.

The Self-Esteem Scale Self-esteem was measured according to
the Self-Esteem Scale (Dong & Lin, 2011). The Chinese ver-
sion of the Self-Esteem Scale comprises the two following
subscales: 1) self-affirmation (five items, e.g., “On the whole,
I am satisfied with myself”); and 2) self-denial (four items,
e.g., “I often feel that I am useless”). All nine items were
scored on a 4-point Likert-type scale, with higher scores indi-
cating more self-esteem. In the present cohort, the Self-Esteem
Scale had an internal consistency reliability of 0.92.

Statistical Analyses

All statistical analyses were performed using SPSS 22.0
(Chicago, IL, USA) and MPLUS 7 (Los Angeles, CA,
USA). First, a correlation analysis including background var-
iables and growth mindset, self-esteem, and reasoning ability
was performed using Pearson’s correlation. Second, a

regression analysis was performed to investigate the indepen-
dent contribution of growth mindset, self-esteem, and the in-
teraction effect of growth mindset and self-esteem on reason-
ing ability. Third, a simple slope analysis was performed to
examine whether self-esteem moderated the effects of growth
mindset on reasoning ability, and f'square () was used as an
index of the effect size. The effect size was categorized as
small (£ = 0.02), medium (7 = 0.15), or large (#* = 0.35)
according to previous work (Aguinis, Beaty, Boik, & Pierce,
2005).

Results
Correlation Analysis

Table 1 shows the descriptive statistics and correlations be-
tween background variables (i.e., age, gender, annual family
income, and paternal and maternal educational level), growth
mindset, reasoning ability, and self-esteem. The growth
mindset was significantly correlated with the reasoning ability
(r=10.38, p<0.01). In addition, the self-esteem was positively
correlated with both growth mindset (»=0.43, p<0.01) and
reasoning ability (»=0.25, p <0.01).

Regression Analysis

For Model 1, the background variables, growth mindset, and
self-esteem were entered as independent variables into the
regression analysis, and the reasoning ability was entered as
the dependent variable. For Model 2, the interaction between
growth mindset and self-esteem was entered as the indepen-
dent variable, and the reasoning ability as the dependent var-
iable (Table 2).

In Model 1, of the background variables, gender (5=
0.079, t=2.54, p<0.05) and annual family income (5=
0.094, t=2.86, p < 0.01) had significant effects on the reason-
ing ability. Specifically, the reasoning ability of girls was

Fig. 1 An example of the
analogical reasoning ability
subtest
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Fig. 2 An example of the inductive reasoning ability subtest
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significantly higher than that of boys, and a higher annual
family income was associated with better reasoning ability.
After controlling for background variables, the growth
mindset significantly predicted the reasoning ability (3=
0.353, t=10.39, p<0.001). However, the self-esteem did
not significantly predict reasoning ability after controlling
for background variables (3= 0.059, t=1.76, p>0.05).

In Model 2, the interaction between the growth mindset
and self-esteem significantly predicted reasoning ability (5=
0.149, t=4.39, p<0.001), which indicates that self-esteem
moderated the relationship between growth mindset and rea-
soning ability. In addition, the R”-change (AR’) between
Models 1 and 2 was significant (AR’ =0.018, p <0.001).

A separate simple slope analysis was performed to elu-
cidate how self-esteem moderated the effect of growth
mindset on reasoning ability (Fig. 3). Growth mindset
was entered into the simple slope analysis as the indepen-
dent variable and reasoning ability as the dependent vari-
able. Participants were divided into a high self-esteem
group and low self-esteem group according to a cut-off of
the mean =+ 1 standard deviation of the self-esteem score.
The growth mindset was positively correlated with reason-
ing ability within both the high self-esteem and low self-
esteem groups (high self-esteem group: simple slope =
1.09, t=11.48, p<0.001; low self-esteem group: simple
slope=0.71, t=5.87, p<0.001). Further analysis showed
that the positive correlation between growth mindset and
reasoning ability in the high self-esteem group was stron-
ger than that in the low self-esteem group (F(3,1105) =
69.54, p<0.001, £ =0.19).

Discussion

This study investigated the relationship between growth
mindset and reasoning ability in Chinese adolescents and

4 50 631 T7¢

young adults, and further assessed the moderation effect
of self-esteem in this relationship. We found that growth
mindset was positively correlated with reasoning ability,
which indicates that growth mindset benefits reasoning
ability in Chinese adolescents and young adults. The re-
gression analysis and simple slope analysis further clari-
fied that self-esteem moderated the relationship between
growth mindset and reasoning ability. Specifically,
higher self-esteem was associated with a more positive
effect of growth mindset on reasoning ability. In other
words, self-esteem strengthened the positive effects of
growth mindset on reasoning ability. Overall, this indi-
cates that growth mindset benefits reasoning ability in
Chinese adolescents and young adults, and that self-
esteem could enhance this positive effect.

We found that growth mindset was positively correlated
with reasoning ability, which fills the gap in the research of
the effects of growth mindset on cognitive ability, particularly
in adolescents and young adults. Previous studies have indi-
cated that growth mindset may lead to more malleable cogni-
tive abilities and self-attributes such as personality (Dweck,
2012; Ng, 2018). Individuals with a growth mindset believe
that reasoning ability is malleable; that is to say, that reasoning
ability can be improved with effort (Dweck, Chiu, & Hong,
1995; Yeager & Dweck, 2012). These individuals focus on
learning goals that aim to increase their ability, and show
greater engagement, persistence, and resilience in the face of
setbacks, which may also benefit their reasoning ability
(Mangels, Butterfield, Lamb, Good, & Dweck, 2006).
Dweck (2008) showed that individuals with a high cognitive
ability often develop their abilities through focused and ex-
tended efforts, which is precisely the kind of effort fostered by
individuals with a growth mindset. Adolescents and young
adults with growth mindsets often actively cope with chal-
lenging situations, and learn and grow through challenges,
which may further promote their cognitive development.

Table 1  Descriptive statistics and correlations between background variables, growth mindset, reasoning ability, and self-esteem
M SD 1. Gender 2 3 4 5 6 7
2. Age 16.56 2.36 0.04 -
3. Annual family income 3.34 2.09 —0.10%* —0.18%%*
4. Paternal educational level 7.89 3.14 —0.07* —0.16%* 0.27%%* -
5. Maternal educational level 7.19 3.56 —0.12%%* —0.23%%* 0.33%%* 0.62%%*
6. Reasoning ability 89.09 11.97 0.11%* 0.10%* 0.07* -0.02 —-0.05 -
7. Growth mindset 32.31 4.14 0.10%* 0.14%* 0.01 —-0.05 —0.08%** 0.38:#:* -
8. Self-esteem 24.00 291 0.07* 0.03 0.04 0.03 0.01 0.25%* 0.43%*

*p <0.05; **p <0.01. M: mean; SD: standard deviation. Gender (male = 0, female = 1)
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Table 2 Summary of the

regression analysis for variables Variable Model 1 Model 2

predicting reasoning ability

without the interaction term B SE B B B SE B B

(Model 1) and with the interaction

term (Model 2) Gender (male=0, female=1) 0.920 0.757 0.079* 0.047 0.749 0.085%*
Age 0.769 0.509 0.049 0.736 0.504 0.046
Annual family income 0.534 0.187 0.094%* 0.528 0.185 0.093%#*
Paternal educational level 0.048 0.153 0.012 0.013 0.152 0.003
Maternal educational level -0.216 0.143 —0.062 -0.227 0.142 —0.065
Growth mindset 0.730 0.103 0.353%#* 0.963 0.105 0.317%%:*
Self-esteem 0.242 0.138 0.059 0.067 0.142 0.016
Growth mindsetxSelf-esteem 0.092 0.021 0.149%:#*
R’ 0.172 0.190
F 25.88%#** 25.53 %%k

%9 <0.05; #%p < 0.01; #¥%p < 0.001

The present study found that self-esteem significantly mod-
erated the relationship between growth mindset and reasoning
ability. Researchers have demonstrated that while self-esteem
cannot directly enhance academic achievement or cognitive
ability, it can promote academic or cognitive ability through
the belief of effort (Arbabisarjou et al., 2016; Mugabe et al.,
2016; Shrauger & Osberg, 2010). The present research
showed that higher self-esteem can strengthen the positive
effect of growth mindset on reasoning ability. This may be
because individuals with a growth mindset usually have stron-
ger self-esteem, they tend to orient toward learning goals and
working harder, which may help them develop their reasoning
ability (Dweck, 20006).
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Fig. 3 The results of the simple slope analysis

The participants in the present study were students at
secondary vocational schools, whose academic achieve-
ments are generally lower than those of academic high
school students (Ling, 2015; Yang, 2012). Students with
a low academic performance are often characterized by
features that adversely impact school adaptation, such as
low self-esteem and depression (Cvencek, Fryberg,
Covarrubias, & Meltzoff, 2017; Giofre, Borella, &
Mammarella, 2017), and this could have also applied to
the secondary vocational school students in the present
study. Thus, our findings could facilitate the cognitive de-
velopment of students with low self-esteem. For example,
schools could provide growth mindset interventions for the
students, in which teachers could stress that cognitive abil-
ities can be developed through effort, and teach students
how to cope with challenges such that they can develop a
growth mindset. Alternatively, self-esteem could strength-
en the benefits of growth mindset on cognitive ability, and
interventions could therefore target students’ self-esteem.
Previous studies have revealed that social support can fa-
cilitate self-esteem, particularly in adolescents and young
adults (Hoffman, Ushpiz, & Levy-Shiff, 1988; Smoll,
Smith, Barnett, & Everett, 1993; Waters & Moore, 2002).
Therefore, parents and teachers could work together to en-
courage students to attend social activities and seek social
support from friends to improve self-esteem.

The present study has some limitations. First, participants
were students from secondary vocational schools, and future
studies should expand the types of participants such as aca-
demic high school students and left-behind adolescents.
Second, the present study revealed that growth mindset can
benefit reasoning ability in adolescents and young adults.
However, we could not conclude that growth mindset is the
foundation of reasoning ability, as our analyses did not permit
inferences regarding causality. Future studies could use well-
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controlled experimental designs to clarify the causal effects of
growth mindset on reasoning ability.

Conclusions

The present study found that the growth mindset was positive-
ly correlated with reasoning ability, and self-esteem modulat-
ed this relationship. Specifically, growth mindset benefits rea-
soning ability, and that self-esteem could enhance this benefit.
The present study provides much promise for how to improve
the reasoning ability of adolescents and young adults. Schools
and parents can provide growth mindset interventions for ad-
olescents and young adults to improve their reasoning ability.
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