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Abstract
There is a heated debate about the efficacy of growth mindsets in predicting achieve-
ment and other key learning-related outcomes with some studies supporting and 
others failing to find evidence of growth mindset’s adaptive effects. Moreover, past 
studies on mindsets have mostly examined it as a psychological variable with lit-
tle attention to how it interacts with socioeconomic status (SES). This study aims 
to examine (1) how growth mindsets are associated with key learning-related out-
comes (i.e., motivation, engagement, and achievement) and (2) how growth mind-
sets interact with structural factors, specifically socioeconomic status at the indi-
vidual and school level, in predicting key learning-related outcomes. The sample 
was drawn from the nationally representative Educational Longitudinal Study (ELS) 
dataset which contained responses from 15,362 tenth-grade students in the United 
States. Data were analyzed using hierarchical linear modeling to take into account 
the multi-level nature of the data. Though having a growth mindset was positively 
associated with better motivation and engagement for students across all socioeco-
nomic strata, its effects on achievement were moderated by SES. A growth mindset 
positively predicted achievement only among students from more advantaged fami-
lies but not among those from less advantaged families. This study highlights the 
importance of examining the interplay between mindsets and socioeconomic factors 
in understanding students’ motivation, engagement, and achievement.
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1 Introduction

There is a heated debate surrounding mindsets (Dweck 2018; Macnamara 2018; 
Thomas 2017; Wormelli 2018; Yeager and Dweck 2020; Yeager et  al. 2016, 
2019). Mindsets—which refer to how individuals think about their intelligence—
have been touted to be crucial in shaping student motivation, engagement, and 
educational achievement (Dweck 1999; Yeager and Dweck 2020). However, there 
is also a growing body of evidence showing that mindsets do not significantly 
correlate with achievement (Moreau et  al. 2018). Given the heated controversy 
surrounding the role of mindsets in education, we revisit this issue by examining 
(1) how mindsets are associated with key learning-related outcomes and (2) how 
mindsets interact with structural factors, specifically socioeconomic status at the 
individual and school level, in predicting key learning-related outcomes.

To achieve these objectives, we analyzed the nationally representative Educa-
tional Longitudinal Study (ELS) dataset which contained responses from 15,362 
tenth-grade students in the United States. We explored whether having a growth 
mindset was associated with motivation (i.e., self-efficacy), engagement (i.e., 
self-reported and teacher-reported engagement), and achievement (i.e., standard-
ized math achievement). We also examined whether and how growth mindsets 
interacted with individual and school socioeconomic status.

To provide a more robust test of the role of mindsets in the educational con-
text, we attempted to address the limitations of previous research. First, past stud-
ies have usually been limited by small sample sizes recruited using a convenience 
sampling approach. For example, one of the most well-cited studies in the mind-
set literature conducted by Blackwell et al. (2007) has been criticized for utiliz-
ing “a very small sample” (Gorard et al. 2012; p. 59). Gelman (2016) criticized 
another mindset paper (Haimovitz and Dweck 2016) for the small sample size 
and claimed that the authors’ “research designs have enough degrees of freedom 
that they could take their data to support just any theory at all”. To address this 
limitation, we drew on a large nationally representative sample involving 15,362 
students from the US.

Second, the debates on mindset have mostly focused on measuring its impact on 
achievement. Some studies have found support for the role of mindsets (Blackwell 
et al. 2007; Claro et al. 2016) but others found weak or null effects on achievement 
(e.g., Bahnik and Vranka 2017; Li and Bates 2019). However, Dweck’s (1999) origi-
nal theorizing on mindset was more comprehensive. Indeed, her work focused on 
how mindsets shape a wide range of motivational and learning-related outcomes, 
not just academic achievement. Hence, research that includes a broader sweep of 
motivation and learning-related outcomes is needed in order to provide a more strin-
gent test of the role of mindset in the educational context. We address this limitation 
in the current paper by examining a broader sweep of variables, specifically how 
mindsets are associated with motivation (i.e., self-efficacy), engagement (both stu-
dent- and teacher-reported), and achievement (i.e., standardized math score).

Third, there is an ongoing discussion about domain-specificity and gener-
ality among mindset scholars. Should mindsets be measured in reference to 
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intelligence in general or should it instead be measured in reference to ability in 
a specific domain such as math or English? Although Dweck’s (1999) original 
research on mindsets have referred to beliefs about intelligence in general, stud-
ies have also emerged suggesting the need to measure domain-specific mindsets 
(e.g., Chen and Pajares 2010; Lou and Noels 2019). A recent meta-analytic inves-
tigation demonstrated that students have subject-specific mindsets that might be 
more predictive of outcomes in the matched domain (Costa and Faria 2018; Sti-
pek and Gralinski 1996). Hence, in this study, we measured mindset within the 
math domain. All the outcomes we examined were also related to math. Focus-
ing on a domain-specific mindset and how it is associated with outcomes in the 
matched domain provides a more precise test of mindset’s role in the educational 
setting.

Last, much of the criticism leveled against mindset research is that studies have 
neglected the role of key social-structural factors. There is a tendency in the popular 
press to portray the growth mindset as a silver bullet  that will solve all manner of 
educational ills. Hence, one can prematurely assume that it is unnecessary to address 
critical social-structural barriers (e.g., poverty) that prevent students from achiev-
ing (Wood 2017). To redress this imbalance, mindset researchers have begun focus-
ing on how mindsets interact with structural factors (Claro et al. 2016; Walton and 
Yeager 2020). However, research at the intersection of mindsets and socio-structural 
factors is still relatively new and much can still be learned. We address this gap by 
systematically examining how a growth mindset interacts with structural factors, 
specifically socioeconomic status at the individual- and school-levels, in predicting 
learning-related outcomes.

1.1  Mindset theory

Mindsets, also called implicit theories of intelligence, refer to how individuals think 
about their intelligence. Dweck (1999) proposed that individuals can either think of 
their intelligence as fixed (fixed mindset; also called entity theory of intelligence) or 
as malleable (growth mindset or incremental theory of intelligence). Mindsets are at 
the heart of Dweck’s (1999) social-cognitive model and create a “meaning system” 
that leads to different motivational and achievement outcomes (Hong et al. 1999).

Students with a growth mindset are more likely to adopt mastery-oriented goals 
relative to performance-oriented goals. They are also more likely to invest their 
effort even after failure and use positive learning strategies (Blackwell et al. 2007). 
Students with a fixed mindset, on the other hand, tend to avoid challenges and give 
up when faced with academic difficulties (Paunesku et al. 2015). The positive moti-
vational and engagement patterns that students with a growth mindset demonstrate, 
in turn, lead to better achievement (Blackwell et al. 2007).

1.2  Criticisms against mindset

Though growth mindsets are generally touted to be beneficial and fixed mindsets to 
be more maladaptive, several correlational, experimental, and meta-analytic studies 
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have also shown contradictory results. For example, a study conducted by Aronson 
et  al. (2002) found that the relationship between a growth mindset and academic 
achievement was negative among American undergraduate students. Another study 
conducted by Furnham et al. (2003) likewise did not find a significant correlation 
between mindset and academic performance. A large-scale study conducted in the 
Czech context explored the relationship between a growth mindset and achievement, 
operationalized using the scholastic aptitude test (Bahnik and Vranka 2017). The 
researchers found a slightly negative correlation and they concluded, “the results 
show that the strength of the association between academic achievement and mind-
set might be weaker than previously thought.” (p. 142). Corradi et al. (2019) found 
that having a growth mindset was negatively correlated with academic achieve-
ment despite being positively correlated with academic adjustment. Mills and Mills 
(2018) failed to find a statistically significant effect of mindsets on student retention. 
Similarly, Macnamara and Rupani (2017) did not find any significant relationship 
between mindset and academic persistence.

Reviewing mindset studies that used an experimental design, the Education 
Endowment Foundation conducted the first large-scale evaluation of growth mindset 
training involving 36 schools in the UK. They found that growth mindset training 
did not have statistically significant effects on students’ math or English achieve-
ment. Students taught by teachers who underwent a growth mindset training pro-
gram did not differ from those whose teachers did not go through the growth mind-
set training. Their second large-scale study concluded that there was “no evidence 
that the [growth mindset] intervention had impacts on children’s literacy or numer-
acy progress at National Key stage 2 tests, compared to pupils in the control group”. 
This was despite the fact that the program was delivered as intended and demon-
strated high levels of fidelity.

Two-meta-analytic studies–the first involving 273 studies and 365,915 students 
and the second involving 43 studies and 57,155 students–-which focused on the rela-
tionship between mindset and achievement found that “overall effects were weak 
for both meta-analyses” (Sisk et al. 2018). Taken together, results of these studies 
across multiple methodologies cast doubt on the validity of mindsets in predicting 
key motivational and achievement outcomes.

1.3  Mindset and socioeconomic status

Aside from being criticized for its weak or non-significant effects on achievement, 
another prominent criticism of mindset theory is the neglect of the role of struc-
tural barriers and socioeconomic resources which exert a critical influence in shap-
ing student learning outcomes (Wormelli 2018). Hence, in this study, we explicitly 
examine how mindsets interact with socioeconomic background in predicting stu-
dent learning and achievement.

One of the most important contexts that shape student development and 
achievement is socioeconomic context (Chiu and Chow 2015; Sirin 2005; Wal-
ton and Yeager 2020). Despite a rich body of literature on socioeconomic factors 
and growth mindset, these two bodies of literature have proceeded in parallel with 
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little cross-over of ideas. Researchers interested in economic factors have seldom 
explored the role of individual beliefs and have mostly focused on access to material 
resources (Sirin 2005). However, even within the same socioeconomic strata, there 
is a large variation in student learning and achievement suggesting the need to exam-
ine individual beliefs and how these beliefs interact with structural forces.

On the other hand, mindset researchers have seldom examined the role of socio-
economic status and other structural factors in their research emphasizing instead 
the power of individual beliefs. This shortcoming is not peculiar to mindset research 
but reflects the overall zeitgeist in psychological research (Oishi 2014). However, 
neglecting the broader social ecology might send the wrong message to policymak-
ers and result in a “blaming the victim” attitude. Thus, it is important to be sensitive 
to the role of socio-structural barriers and how mindsets interact with these socio-
economic factors. More recently, researchers have become increasingly aware of the 
need to examine socioeconomic factors alongside psychological variables to better 
understand relevant psychological phenomena (Kraus et al. 2011; Manstead 2018; 
Markus and Stephens 2017; Miyamoto et al. 2018).

In recent years, there seems to be a greater level of integration with mindset 
scholars examining how beliefs interact with socioeconomic resources. For exam-
ple, a nationwide study conducted in Chile examined the interaction between socio-
economic status and growth mindset (Claro et al. 2016). Researchers found that a 
growth mindset predicted achievement across all levels of the socioeconomic strata. 
Moreover, they found that children from less advantaged families with a growth 
mindset were buffered against the deleterious effects of poverty on achievement. 
However, another study conducted by Bernardo (2020) among Filipino second-
ary school students found that growth mindset positively predicted achievement 
only among students from higher SES families. A study conducted by Destin et al. 
(2019) found that mindsets partly explained the relationship between socioeconomic 
status (SES) and achievement. Children from less advantaged families had higher 
levels of fixed mindset belief which partly accounted for their lower achievement. 
The researchers also found that having a fixed mindset was associated with lower 
achievement across different levels of socioeconomic strata.

Given the importance of examining socioeconomic background in tandem with 
mindsets, we explore how mindsets interact with socioeconomic background in 
predicting students’ motivation, engagement, and achievement. However, aside 
from just focusing on individual SES, we also examined school SES. School SES 
is defined as the aggregated measure of the SES of students who attend a particular 
school. Studies have found that aside from individual SES, the aggregated SES of 
the student body, is independently associated with school outcomes even after con-
trolling for individual student SES (Langenkamp and Carbonaro 2018; Rumberger 
and Palardy 2005; Sirin 2005). In certain cases, the predictive power of school SES 
on educational outcomes is stronger than individual SES (Sirin 2005). High school 
SES is associated with higher standardized test scores. Grouping advantaged stu-
dents in high SES schools seems to create a “Matthew effect” whereby conditions 
facilitate the attainment of even better educational outcomes than would be expected 
from individual SES alone (Rumberger and Palardy 2005). The opposite is true for 
poorer students. When disadvantaged students are grouped together in a low SES 
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school, maladaptive educational outcomes are exacerbated (Opdenakker and Van 
Damme 2001). Given the importance of school SES, we examine it alongside indi-
vidual SES.

1.4  The present study

The aims of the present study were to examine (1) how a growth mindset is asso-
ciated with motivation (i.e., self-efficacy), engagement (student and teacher-rated), 
and achievement and (2) how a growth mindset interacts with socioeconomic status 
at the student-level and school-level in predicting learning-related outcomes.

Our investigation was focused on the mathematics domain. We assessed 
growth mindsets in relation to math and we also examined outcome variables in 
the math domain. Although much of the mindset research has examined mindsets 
in a domain-general way, educational researchers have argued that “beliefs should 
be assessed at the optimal level of specificity that corresponds to the task being 
assessed and the domain of functioning being analyzed” (Pajares 1996, p. 547). The 
outcome measures we investigated included math self-efficacy, which pertains to the 
perceived capacity to attain a designated type of performance in math (Bong and 
Skaalvik 2003), math engagement, which pertains to involvement and absorption 
with one’s math classes (Fredricks et al. 2004), and math achievement which was 
measured using a standardized achievement test.

2  Methods

2.1  Participants

Data for this research came from the Education Longitudinal Study of 2002, a 
nationally representative sample of tenth-grade US students in 2002. The public 
dataset obtained from the National Center for Education Statistics (NCES) included 
15,362 students (49.77% female) from 751 public and private schools around the 
United States. The baseline student survey was administered in 2002, and follow-up 
surveys happened in 2004, 2006, and 2012. For this present study, we limit the vari-
ables to those obtained in 2002.

2.2  Measures

Growth mindset The main independent variable is a scale that measures or approxi-
mates a student’s growth mindset in terms of mathematics (i.e., Most people can 
learn to be good at math)1. This was rated on a 4-point Likert scale (1 = strongly 
disagree, 4 = strongly agree). This single-item measure of growth mindset has been 
used by past studies (e.g., Ng et al. 2002; Perez-Felkner et al. 2018).

Self-efficacy Math self-efficacy is a five-item composite variable that asked stu-
dents about their judgment of how effective they are at mathematics (e.g., I can do 
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an excellent job in math tests). The scale was rated on a 4-point scale ranging from 1 
(almost never) to 4 (almost always).

Student-rated engagement Student-rated mathematics engagement is a composite 
variable with two items asking students about their own judgment of their engage-
ment with the subject (I get totally absorbed in mathematics; I think math is fun). 
The scale was rated on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 
(strongly agree).

Teacher-rated engagement The teacher-rated mathematics engagement is a com-
posite variable composed of two items asking teachers about how engaged the stu-
dent was in their class (How often does the student complete homework?; How 
often is the student attentive in class?). The scale was rated on a 5-point scale rang-
ing from 1 (never) to 5 (all the time).

Achievement The students’ standardized mathematics test scores in 10th grade 
were obtained through a test administered by the Item Response Theory (IRT) Inter-
national and NCES. The test had questions on algebra, geometry, probability, and 
problem-solving. The test scores have been standardized with a mean of 50, and 
minimum and maximum values of 10 and 90, respectively.

Socioeconomic status The student-level socioeconomic status (SES) is a compos-
ite variable created by the NCES. Five equally weighted standardized components 
were included in this composite index: father’s education and occupation, mother’s 
education and occupation, and family income. These came from the parents’ sur-
vey or were obtained from the student report if the parent questionnaire was not 
answered. The occupational prestige value was determined by the Duncan index 
(see United States Department of Education, National Center for Education Statis-
tics 2005). The school-level SES was computed by averaging the SES scores of the 
students in a given school.

Race-ethnicity A variable was created to account for racial minorities, inclusive 
of Blacks, Hispanics, and Native American Indians. The variable takes the value of 
1 if the student primarily identifies as Black, Hispanic, or Native American, and 0 if 
the student identifies as White or Asian.

2.3  Data analysis

Hierarchical linear models were created to test the hypotheses. Race-ethnicity was 
used as a control variable. The main predictors were growth mindset, individual 
SES, school SES. We added an interaction term for growth mindset and individual-
level SES as well as another interaction term for growth mindset and school-level 
SES. The interaction effects were further tested using simple slopes analyses.

2.4  Missing data

One limitation of the dataset is the missing data because of student or teacher’s non-
response or multiple response to at least one of the items used for the variables on 
growth mindset, math engagement, and math efficacy. Listwise deletion may bias 
the sample if the missingness of data is not random. To verify this, we used STATA/
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MP’s Little’s test of missing value patterns (Li 2013). When we tested for the miss-
ingness of the independent variables, Little’s test gave values of χ2 453.10, p < 0.001. 
When dependent variables were added, it gave values of χ2 208.10, p < 0.001. These 
values denote that data were not missing at random.

Thus, we performed multiple imputation on STATA/MP through the imputation 
by chained equation (ICE) command. The correlation and regression estimates are 
average coefficients when analyzing five datasets with imputed values for those with 
missing data (Royston 2004).

3  Results

3.1  Preliminary analysis

Table 1 presents descriptive statistics for the dependent and independent variables as 
well as the number of valid observations per variable. All composite variables had 
acceptable alpha reliabilities.

Table  2 presents the correlations among the different variables. Growth mind-
set is positively correlated with math self-efficacy (r = 0.28, p < 0.001), student-
rated math engagement (r = 0.30, p < 0.001) and teacher-rated math engagement 
(r = 0.04, p < 0.001), but was negatively associated with standardized math test score 
(r = −0.04, p < 0.001). Socioeconomic status was most strongly positively associated 

Table 1  Descriptive Statistics

Source: Education Longitudinal Study of 2002
Note: The measures represent mean values with standard deviations, or the percentage of the sample fall-
ing under the category. All characteristics were measured in the base year. *-out of five scale instead of 
out of four

Mean SD Cronbach’s alpha Valid observations

Dependent Variables
Math test score 

(standardized)
50.71 9.99 15,362

Teacher-rated math 
engagement

3.97* 0.87 0.81 12,317

Student-rated math 
engagement

2.36 0.71 0.67 11,689

Student-rated math 
efficacy

2.54 0.83 0.93 10,527

Independent Variables
Growth mindset 2.96 0.69 11,689
SES (mean) 0.04 0.74 15,362
% Male 49.77 15,362
% Racial minority 

(Black, Hispanics, 
Others)

33.46 15,362
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with math achievement (r = 0.42, p < . 001) followed by teacher-rated math engage-
ment (r = 0.18, p < 0.001) and math self-efficacy (r = 0.15, p < 0.001).

3.2  Primary analysis

Hierarchical linear models in Table  3  show differences in the effect of growth 
mindset and SES on the outcomes examined. We focus on the direct effects first: 
Self-efficacy was positively predicted by growth mindset (b = 0.35, p < 0.001), 
individual SES (b = 0.08, p < 0.001), and school SES (b = 0.25, p < 0.001). Stu-
dent-rated math engagement was only predicted by growth mindset (b = 0.31, 
p < 0.001) but not by individual or school SES. Math achievement was positively 
predicted by individual (b = 2.17, p < 0.001) and school SES (b = 3.05, p < 0.001) 
but not by growth mindset.

Next, we examined how SES interacted with growth mindset in predicting the 
outcome variables. For self-efficacy, growth mindset interacted with both individual 
and school SES. Figure 1  shows the interaction effects of growth mindset and SES 
on math self-efficacy. The line slope for those with low SES is positive and sig-
nificant (z = 0.36, p < 0.001) while the line slope for those with high SES is also 
positive and significant (z = 0.33, p < 0.001). These results indicate that that growth 
mindset is positively associated with math self-efficacy across different SES strata.

There was no interaction effect for student-rated math engagement. For 
teacher-rated engagement, growth mindset interacted with individual SES. Fig-
ure 2   shows the simple slopes analysis for teacher-rated math engagement. The 
slope of the line for those with low SES is now positive and significant (z = 0.07, 
p < 0.001) while the line for those with high SES is also positive and significant 
(z = 0.06, p < 0.001). This shows that growth mindset is positively associated with 
teacher’s rating for math engagement for both low and high SES students.

For math achievement, growth mindset interacted with individual SES  as 
shown in Fig. 3. Two lines are plotted showing students with low (-1SD) and high 

Table 2  Bivariate Correlations

Note **p < .01; ***p < .001

1 2 3 4 5 6 7 8

1. Math test score (stand-
ardized)

1.00

2. Teacher-rated math 
engagement

0.35*** 1.00

3. Student-rated math 
engagement

0.12*** 0.16*** 1.00

4. Math self-efficacy 0.37*** 0.27*** 0.47*** 1.00
5. Growth mindset -0.04*** 0.04*** 0.30*** 0.28**** 1.00
6. SES 0.42*** 0.18*** 0.00 0.15*** -0.07*** 1.00
7. Male 0.05*** -0.14*** 0.05*** 0.10*** 0.07*** 0.02** 1.00
8. Racial minority -0.35*** -0.17*** 0.04*** -0.07*** 0.09*** -0.28*** 0.00 1.00
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(+ 1SD) levels of SES. The x-axis represents the growth mindset score of the stu-
dent while the y-axis represents the student’s math test score. The slope of the 
line representing low SES is negative and significant (z = -0.26, p < 0.001) while 
the slope of the line for high SES is positive and significant (z = 0.28, p < 0.001). 
The results show that growth mindset may be negatively associated with achieve-
ment for those with low SES as opposed to a positive association for those with 
high SES.

Table 3  Hierarchical Linear Models

Note:  The table presents regression coefficients from a hierarchical linear model regressing dependent 
variables on student (Level 1) and school- (Level 2) predictors. Standard errors are written in parenthe-
ses. *p <. 05; **p < .01; ***p < .001

Math selfefficacy Student-rated 
math engage-
ment

Teacher-rated 
math engage-
ment

Standardized 
math score

Intercept 1.48***
(0.03)

1.43***
(0.03)

3.77***
(0.04)

51.10***
(0.47)

Covariate 
Racial minority (reference: 

White and Asian)
−0.07*** 0.03

(0.01)
−0.21***
(0.02)

−4.46***
 (0.17)

Level 1 predictors
Individual SES 0.08*

(0.03)
0.03
(0.02)

0.08***
(0.02)

2.17***
(0.22)

Growth mindset 0.35***
(0.01)

0.31***
(0.01)

0.08***
(0.01)

0.25
(0.15)

Interaction at Level 1
Growth mindset x SES 0.03**

(0.01)
0.00

(0.01)
0.03***
(0.01)

0.63***
(0.08)

Level 2 predictor
School SES 0.25*

(0.10)
−0.00
(0.07)

0.23*
(0.11)

3.05***
(0.76)

Interaction at Level 2 
Growth mindset x school SES −0.05

(0.03)
−0.00
(0.02)

−0.04
(0.04)

0.25
(0.24)

Variance explained at Level 1 4.88 4.51 1.19 6.39
Variance explained at Level 2 42.86 14.29 26.09 50.31



1 3

Growth mindset predicts achievement only among rich students:…

Fig. 1  Growth mindset interacts with individual SES in predicting self-efficacy 

Fig. 2  Growth mindset interacts with individual SES in predicting teacher-rated engagement 
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4  Discussion

The aim of this study was to examine how growth mindsets were associated with 
motivation, engagement, and achievement and whether mindsets interacted with 
socioeconomic status in predicting these outcomes. In terms of motivation, we 
found that a growth mindset strongly predicted math self-efficacy. This was true 
for students both from low and high SES families. The relationship between 
growth mindset and self-efficacy corroborates previous studies that have depicted 
a link between mindsets and other positive motivational outcomes (Hong et  al. 
1999). Students with a growth mindset believe in their capacity to improve their 
ability. Such a belief might be conducive to fostering high levels of self-efficacy 
which pertains to an individual’s beliefs to attain a certain level of performance.

Growth mindsets also positively predicted teacher-rated and student-rated 
engagement. Only growth mindsets predicted student-rated engagement; socio-
economic status and ethnicity did not. These results provide strong evidence for 
the role of mindsets in facilitating optimal attitudes towards learning and corrob-
orate the basic premise set out by Dweck (1999) about the importance of having 
a growth mindset.

Growth mindsets, however, were not significantly associated with standardized 
math achievement scores which were most strongly predicted by individual and 
school SES. The non-significant effect of growth mindsets on achievement corrobo-
rates a number of other studies that found mindsets to be uncorrelated with achieve-
ment (Bahnik and Vranka 2017; Li and Bates 2019). Although the non-significant 
effect of mindset on achievement might be construed as a direct challenge to the 
validity of research on mindsets, Dweck (2018) argued that even massive educa-
tional reforms yield only small effect sizes (e.g., Hanushek 2011; Nye et al. 2002). It 

Fig. 3  Growth mindset interacts with individual SES in predicting achievement
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is also possible that growth mindsets exert their influence on achievement via other 
motivational processes.

Aside from the direct effects of growth mindset on the outcomes examined, we 
also found that mindsets interacted with socioeconomic status. We found signifi-
cant interaction effects for mindsets and SES on self-efficacy, teacher-rated engage-
ment, and achievement. For engagement and self-efficacy, the relationship of growth 
mindsets with these outcomes seemed to be largely similar for students from high 
and low SES families though there is a very slight variation in terms of the steepness 
of the slopes. We surmise that these statistically significant interaction effects were 
primarily driven by the large sample size.

However, a different picture emerges for achievement. Growth mindsets were 
positively associated with achievement only for those from high SES families but 
not for those from low SES families. The interaction effect suggests that, in the case 
of achievement, growth mindsets may be more effective for children who are already 
socioeconomically advantaged. For less advantaged children, perhaps interventions 
that address structural deficits and resource constraints are more crucial.

Our results seem to corroborate the findings of Aronson et al. (2002) who found 
that growth mindsets were significantly and negatively correlated with SAT scores. 
A potential reason for the similarity is that their sample included a significant por-
tion of African-American students who might also be economically disadvantaged. 
Our moderation analysis indicated that growth mindset was only negatively associ-
ated with achievement for participants from lower SES families. The relationship 
was positive for individuals from higher SES groups. For low SES participants, 
believing in the malleability of one’s ability might not be sufficient to overcome the 
disadvantages conferred by one’s social class. On the other hand, for high SES stu-
dents who have access to good educational opportunities, endorsing a growth mind-
set might facilitate even better educational outcomes. This study corroborates the 
findings of Bernardo (2020) among Filipino students.

This result might have key implications for mindset researchers and their critics. 
Rather than pitting mindset against structural factors, it is perhaps better to see how 
mindsets interact with the broader socioeconomic context and recognize the impor-
tance of looking at both individual beliefs and socio-structural context.

Our results somewhat differ from the nation-wide study conducted in Chile which 
showed that mindsets can buffer children from poor families from the deleterious 
effects of poverty. We did not find evidence for this in our current data. One poten-
tial reason for the different results is that our study was conducted in the US while 
the study of Claro et al. (2016) was conducted in the Latin American context which 
might endorse different cultural values. Indeed, a meta-analytic study conducted by 
Costa and Faria (2018) found that cultural background interacted with mindsets such 
that mindset effects were more pronounced in certain cultures compared to others.

Perhaps, in the US context, when poor children believe that their ability is 
malleable but their educational reality is characterized by numerous barriers to 
achievement, believing in a growth mindset might be detrimental because of a 
mismatch between one’s perceptions and the objective reality. Indeed, research 
has shown that when perceptions become overly positive and not grounded in 
reality, this overly optimistic bias might lead to lower educational achievement 
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(Murayama et  al. 2016). Aronson et  al. (2002) echo this sentiment and surmise 
that believing in the malleability of one’s ability in the face of persistently low 
academic achievement might be a form of a defensive coping strategy designed to 
preserve one’s self-esteem.

Our results differ from that obtained by Destin et  al. (2019) who found that 
fixed mindsets were associated with lower achievement for both high and low 
SES students. The interaction effects indicated that growth mindsets were neg-
atively associated with achievement for poor children but positively associated 
for the richer students. A potential reason for the difference was in the outcome 
measure used. While we used a standardized test of achievement, Destin et  al. 
(2019) used school assigned GPA. Moreover, we only measured mindset towards 
math, while Destin and colleagues measured mindset in general. Future research-
ers may need to delve more deeply into how socioeconomic factors interact with 
mindsets.

The overall pattern of results demonstrates that mindsets seem to be most pre-
dictive of subjective outcomes such as motivation and student-rated engagement. 
Results for these outcomes are relatively straightforward as the positive effect of 
growth mindset was found across all SES groups. Objective achievement, on the 
other hand, was most strongly predicted by socioeconomic status both at the indi-
vidual and school-levels. Mindsets also interacted with SES such that it was only 
beneficial for achievement among the more advantaged students. The differential 
pattern of results for students across different socioeconomic strata suggests caution 
in treating growth mindset as a magic pill that can help disadvantaged children suc-
ceed (see Morea et al. 2018). Perhaps, a growth mindset can facilitate achievement 
only among advantaged students who already have access to numerous educational 
opportunities. For children from more disadvantaged families, more attention may 
need to be paid to providing better educational resources and opportunities. Relying 
on growth mindsets to solve the inequality gap is insufficient (Bernardo 2020).

These results contribute to the growing debate about the efficacy of mindsets 
in influencing achievement. The effects of mindset on achievement might be more 
complicated. However, mindsets might set into play different motivational and 
engagement patterns which can subsequently influence achievement. This is sug-
gested by the positive role of mindsets in predicting self-efficacy and achievement. 
Indeed, a similar pattern of results was found by Blackwell et al. (2007). At the start 
of their study, they did not find any significant relationship between having a growth 
mindset and achievement. However, over the course of their longitudinal study, 
mindsets influenced motivational processes and learning strategies, which in turn 
predicted subsequent achievement.

The cross-sectional nature of our study precluded us from examining the effects 
of mindsets on motivation and achievement across time. It might be too premature 
to judge the efficacy of mindset theory based on correlations with achievement alone 
because the effects of mindset might be indirect. Future longitudinal studies that 
investigate the psychological processes involved might be useful.

Our inclusion of socioeconomic indicators also extends the literature on mind-
sets. SES both at the individual and school levels positively predicted self-efficacy, 
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teacher-rated engagement, and achievement. These results indicate the persistent and 
powerful effects of socioeconomic factors in shaping school outcomes.

4.1  Limitations and directions for future research

Despite its strengths, this study also had key limitations. First, our mindset meas-
ure was only assessed using one item. Though past studies using the ELS dataset 
to examine mindsets also used this one-item measure (e.g., Perez-Felkner et  al. 
2017), future studies that use multi-item measures of mindsets with more robust 
psychometric properties are needed.

Second, we only examined growth mindset in relation to math. Mindsets have 
been measured both in a domain-general (about intelligence in general) and 
domain-specific way (about ability in a particular domain). Future studies that 
include both domain-general and domain-specific measures are needed in order to 
disentangle their effects on learning outcomes.

Third, despite our large sample size, we utilized a cross-sectional approach. 
Causality cannot be inferred. Our cross-sectional design also precluded us from 
testing whether the effects of mindset on achievement might be mediated by other 
motivational processes and how they play out over time. Future studies that use 
a longitudinal design are needed to shed light on the theoretical mechanisms by 
which mindsets influence learning-related outcomes.

5  Conclusion

Taken together, the results of our study show a potential middle ground between 
mindset proponents and critics. We found a more nuanced pattern of results. 
Growth mindsets were associated with more adaptive motivation and engagement 
across all socioeconomic groups. This corroborates past studies showing how 
growth mindsets are associated with adaptive motivational patterns characterized 
by high efficacy and engagement for all students regardless of SES. However, the 
findings for achievement are more nuanced. Growth mindset positively predicted 
achievement only among high SES students. For more advantaged students who 
have resources at their disposal, having a growth mindset might nudge them to be 
able to make better use of the opportunities available to enhance their achieve-
ment. However, it seems that for more disadvantaged students, improving their 
educational opportunities and providing more economic resources might be more 
important as there are significant structural barriers that impede them from suc-
ceeding. Having a growth mindset, by itself, might not be sufficient. Rather than 
pitting mindsets against socio-structural factors, perhaps researchers need to 
delve into how individual beliefs interact with the broader economic forces in 
shaping student motivation, engagement, and achievement.
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Data availability The data that support the findings of this study are openly available in the National 
Center for Educational Statistics at http:// https:// nces. ed. gov/ surve ys/ els20 02/ (Educational Longitudinal 
Study of 2002).
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