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To effectively cultivate students’ growth mindset, it is important to identify contextual factors that may
communicate mindset messages to students. The present study examined the association of students’ growth
mindset with various dimensions of teacher beliefs (mindset, self-efficacy), teaching practices (guided inquiry,
group work, task differentiation, in-class ability grouping, mastery and normative evaluations), and school
climate (holistic development, in-school ability grouping). Participants were 2200 ten-year-old students, 358
teachers, and 65 principals from Finnish elementary schools that participated in the OECD Survey on Social and
Emotional Skills. Multilevel analyses show that students endorsed more of a growth mindset in classrooms where
teachers used guided inquiry and in schools that emphasized students’ social-emotional development. In
contrast, students endorsed more of a fixed mindset when teachers assigned different tasks to different students
based on ability. Implications for how to combine teaching practices to support students’ growth mindset are

discussed.

1. Introduction

Students with a growth mindset view ability as malleable and within
their control, whereas students with a fixed mindset view ability as
stable and beyond their control (Dweck & Leggett, 1988). These mind-
sets not only shape students’ beliefs, goals, and behavior, but may also
influence their long-term academic trajectories (Blackwell et al., 2007).
Given the divergent consequences of holding a growth versus a fixed
mindset for student learning and motivation (Burnette et al., 2013),
understanding how to foster a growth mindset among students is of high
priority. Although it is possible to change students’ mindsets in brief
interventions (Yeager et al., 2019), much remains to be learned about
how students develop a growth mindset in naturalistic settings as well as
what teachers and schools can do to cultivate students’ growth mindset
(Park et al., 2016). The current study examined the association of
elementary school students’ growth mindset with various dimensions of
teacher beliefs, teaching practices, and school climate. By identifying
teacher and school factors that are linked to a growth mindset among
elementary school students, this study has the potential to enrich our
understanding of how seeds of growth mindset can be sowed early in
students’ educational journey (Walton & Yeager, 2020).

1.1. Teacher beliefs

Teachers are important socializers of students’ beliefs about ability
(Rubie-Davies, 2006). Therefore, it seems plausible that teachers may
transmit their mindset beliefs to students because teacher beliefs guide
their practices, which in turn may shape students’ mindset. However,
prior studies show that teachers’ mindsets are not systematically linked
to students’ mindsets (for a review, see Haimovitz & Dweck, 2017). One
possible reason for this elusive link is that there may be some incon-
gruence between teachers’ mindsets and practices.

Teachers’ self-efficacy, or beliefs about their capability to influence
student learning (Tschannen-Moran & Woolfolk Hoy, 2001), may be a
more proximal guide for instructional practices than teachers’ mindsets.
For example, in studies of high school teachers in the US and Italy, re-
searchers simultaneously assessed teachers’ self-efficacy and mindset
beliefs, and consistently showed that teachers’ self-efficacy predicted
mastery-oriented practices aimed at supporting students’ growth, but
teachers’ mindsets did not (Deemer, 2004; Matteucci et al., 2017). This
suggests that even when teachers believe that abilities are malleable,
they may not act accordingly if they do not feel confident about their
capability to help students learn. In contrast, self-efficacious teachers
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may be more proactive in using a variety of strategies to support student
learning, and thereby convey to students that they can improve. In the
current study, we investigated the role of both teachers’ self-efficacy and
mindset beliefs for student mindset and expected a positive association
only between teacher efficacy and student mindset.

1.2. Teaching practices

Studies have demonstrated that teachers’ verbal statements can in-
fluence students’ growth mindset development (Barger, 2019). In
addition to what teachers say, their instructional practices (i.e., what
they do) may further convey mindset messages to students. The present
study focused on teachers’ practices in four areas, namely autonomy,
task, grouping, and evaluation (see Table 1 for an overview). These
practices have long been considered key channels through which
teachers communicate their expectations and shape students’ ability
conceptions (Marshall & Weinstein, 1984; Rosenholtz & Simpson,
1984). In addition, these dimensions have been studied extensively by
goal theorists to outline the conditions under which students seek to
develop their ability (Ames, 1992; Epstein, 1988). In the following
sections, we review the available evidence linking these practices to
students’ mindsets. Given that students with fixed and growth mindsets
differ in their beliefs about the stability and controllability of intelligence
(Dweck, 2017), our general prediction is that practices that focus on
learning and promote student agency are likely to cultivate a growth
mindset. Conversely, practices that focus on ability and discourage
student agency are likely to foster a fixed mindset.

1.2.1. Support for autonomy

Teachers who support student autonomy in learning tend to adopt a
student-centered rather than teacher-centered instructional approach
(Reeve & Cheon, 2021). In particular, researchers have underscored the
importance of supporting cognitive autonomy or student ownership of
learning (Stefanou et al., 2004). Two instructional strategies that foster
student ownership of learning are guided inquiry and group work.
Guided inquiry represents a middle ground between teacher-directed
instruction and student-led discovery (Furtak et al., 2012). In guided
inquiry, students explore their own ideas, develop explanations through
discussion, and articulate their thinking. Meanwhile, teachers facilitate
the learning process, guide student discussion, and respond to students’
questions (Furtak et al., 2012). In group work, students work together in
small groups to complete learning tasks. Compared to traditional
teacher-directed knowledge transmission, guided inquiry and group
work represent active learning strategies that foster students’ agency by
allowing them to solve problems independently and think for them-
selves (Lombardi & Shipley, 2021).

In previous correlational studies, students in middle school and
university reported a stronger growth mindset when they perceived
greater autonomy support from teachers (Ommundsen, 2001;

Table 1
Typology of teaching practices according to potential mindset messages.

Ability is stable and beyond one’s
control (Fixed mindset)

Ability is changeable and within
one’s control (Growth mindset)

Autonomy  Learning directed by teachers, Learning constructed through
few opportunities for students to guided inquiry, opportunities for
exercise control self-direction

Task Differentiate the amount and Offer multiple difficulty levels
difficulty level of assigned tasks and the choice to attempt
based on students’ ability challenging tasks with teacher

support

Grouping Homogenous and hierarchical Students work in varying groups
ability groups that remain stable  not defined by ability
over time

Evaluation  Focus on social comparison and Focus on individual

how smart a student is

improvement and how able a
student is becoming
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Zarrinabadi et al., 2021). One possible reason is that when students are
given opportunities to think and solve problems independently, they
may experience a sense of effectiveness and view learning within their
control. In contrast, if adults try to monitor every step of the learning
process, provide excessive direction, and offer unnecessary help, stu-
dents may view these controlling practices as meaning that they have
fixed and low abilities (Pomerantz & Eaton, 2000; Schiffrin et al., 2019).
Based on prior studies, we hypothesized that elementary school students
would also hold a stronger growth mindset when teachers used more
autonomy-supportive practices such as guided inquiry and group work.

1.2.2. Ability differentiation in task and grouping

To educate learners with diverse abilities in elementary school
classrooms, teachers may adapt instruction based on students’
achievement levels. One common way to organize differentiated in-
struction is to place students in small groups based on prior achievement
(Steenbergen-Hu et al., 2016). Another common practice is to assign
different tasks to different students on the basis of ability.

When conducted well, in-class ability grouping and task differenti-
ation have the potential to enhance students’ learning through
addressing individual needs (Prast et al., 2018). However, these prac-
tices may also have unintended consequences by communicating
negative beliefs about students’ potential. A meta-analysis on ability
grouping in elementary school reveals a negative effect of in-class ability
grouping on the performance of low-achieving students (Deunk et al.,
2018). Children assigned to low-achieving groups in class tend to ex-
press feelings of shame (McGillicuddy & Devine, 2020)—an emotional
response tied to a fixed mindset about ability (King et al., 2012).
Furthermore, students may use the tasks to infer teachers’ expectations
and their own potential for growth. In one experimental study, under-
graduate students were told that they would receive either easier or
more challenging math tasks from their instructors. Students who heard
that they would receive easier work perceived lower expectations as
well as a stronger fixed mindset from their instructors and expected little
change in their performance (Rattan et al., 2012). Based on previous
findings, we hypothesized that elementary school students would hold a
stronger fixed mindset when teachers engaged in more
ability-differentiated practices such as in-class ability grouping and task
differentiation.

1.2.3. Evaluation standards

Teachers can adopt different standards when evaluating students’
performance. Most studies contrast two types of evaluation standards:
one focused on individual improvement and learning, and the other
focused on social comparison between students. These standards have
been variously labeled temporal versus social comparison (Butler,
2000), individual versus social reference norm (Retelsdorf & Giinther,
2011), and mastery versus normative evaluation (Ames, 1992; Greene
et al.,, 2004). Given the conceptual similarities, we adopt the labels
mastery and normative evaluations hereafter.

Students may come to view ability as malleable when progress is
made salient by the evaluation standard. In contrast, students may view
ability as fixed when stable performance differences between students
are made salient. In a two-year longitudinal study, fifth and sixth graders
who perceived more normative evaluation practices from teachers
showed a steeper decline in growth mindset about math ability (Dick-
hauser et al., 2017). In another experimental study, seventh and eighth
graders were asked to solve some reasoning problems. Students in the
normative condition were told that they would receive information on
how well they performed compared to others, whereas students in the
mastery condition were told that they would receive information on how
their performance changed over time. Students who anticipated
normative evaluation endorsed a stronger fixed mindset compared to
those in the mastery condition (Butler, 2006). Based on these findings,
we hypothesized that elementary school students’ growth mindset
would be positively associated with mastery evaluation but negatively
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associated with normative evaluation.

1.3. School climate

Students’ mindset may be influenced not only by teachers’ practices
but also by the larger school climate. School climate is an umbrella term
that encompasses various structural and social-emotional features of the
school environment (Wang & Degol, 2016). School climate typically
changes as students progress to higher grades, with a decreasing
emphasis on students’ social-emotional needs and an increasing
emphasis on ability and performance (Eccles & Roeser, 2011; Roeser
et al., 2002). This gradual change from a caring school climate to a more
ability-focused one may play a role in shaping students’ mindset. Pre-
vious experiments have shown that a heavy emphasis on grades and
achievement can lead university students to perceive a fixed mindset
culture and adopt goals focused on demonstrating ability (Murphy &
Dweck, 2010). In contrast, when schools value students’ holistic
development by prioritizing not only students’ academic learning but
also social-emotional functioning, students may become less concerned
about ability.

The school-level focus on ability is intensified by the use of in-school
ability grouping. It involves grouping students by achievement into
different classes for certain subjects or for all subjects (Steenbergen-Hu
et al., 2016). Forming separate classes may draw students’ attention to
differences in ability and lead them to internalize ability labels
(McGillicuddy & Devine, 2020). Experimental studies show that using
ability labels to describe performance predisposes elementary school

Holistic development -

In-school ability grouping

1 School covariates (% low SES,
E % non-Finnish background) P
I

"
I
I
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children to view ability as a fixed trait rather than something that can be
developed (Heyman, 2008; Mueller & Dweck, 1998). One case study
compared two middle schools that were matched on academic perfor-
mance and sociodemographic factors but differed in grouping practices
(Francome & Hewitt, 2020). Compared to students in the mixed-ability
school, students in the ability-grouped school reported a stronger fixed
mindset. However, students also perceived more traditional,
teacher-directed instruction in the ability-grouped school. Therefore, it
is unclear whether in-school ability grouping may affect students’
mindset directly or indirectly by shaping teachers’ instructional style. In
the current study, we hypothesized that students’ growth mindset would
be positively associated with a school focus on holistic development but
negatively associated with in-school ability grouping.

1.4. The present study

To effectively cultivate students’ growth mindset, it is important to
identify contextual factors that may convey mindset messages to stu-
dents. Thus far, only a limited number of studies have examined teacher
and school factors that predict students’ mindset, and many of them
focused on students in high school or university. The present study
examined the association of elementary school students’ growth mindset
with various dimensions of teacher beliefs, teaching practices, and
school climate. Fig. 1 depicts the conceptual model and the hypothe-
sized relationships among variables. Although prior studies tend to rely
on students’ perceived teaching practices or school climate to predict
student reports of mindsets, the present study used reports from multiple

School variance in
growth mindset

School (L3)

Teacher mindset

Teacher efficacy

Guided inquiry

Task differentiation

In-class ability grouping

Mastery evaluation

Normative evaluation

E- Teacher covariates (gender,
- teaching experience,
i educational qualification)

Class variance in
growth mindset

Classroom (L2)

Student covariates (gender, |
language background, SES) !

Student-level variance in
growth mindset

Student (L 1)

Fig. 1. Conceptual model and hypothesized relationships among variables. Note. Solid lines indicate paths of central interest and dashed lines indicate covariate

paths. Ovals represent factors and rectangles represent single-item variables.
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informants so that any significant association cannot be explained by
shared method variance from a single source. Furthermore, teacher
beliefs, teaching practices, and school climate are interdependent. By
simultaneously examining various dimensions of these factors, the pre-
sent study can reveal their relative importance in explaining differences
in students’ mindsets.

2. Method
2.1. Sample

Data for the study came from the OECD Survey on Social and
Emotional Skills (SSES), an international survey that offers a snapshot of
10- and 15-year-old students’ social-emotional skills. SSES also collects
contextual information from students’ parents, teachers, and school
principals. Ten cities from nine countries participated in the first round
(2018-2020). In this study, we used the Finnish sample from the city of
Helsinki and focused on the 10-year-olds because elementary school
students are taught all subjects by a single teacher, making it straight-
forward to link students’ mindset to teachers’ beliefs and practices.

To select a representative sample, SSES employs a two-stage strati-
fied sampling design: schools are first randomly selected with proba-
bility proportional to size, followed by a random selection of students
within sampled schools. Of the 3071 ten-year-old students surveyed, we
limited consideration to students with matching data from their teachers
and principals (N = 2200). In terms of growth mindset, students who
had matching data from teachers and principals (M = 2.70, SD = 1.01)
did not differ systematically from those who did not have matching data
(M = 2.64, SD = 1.09), p = .22. The final sample consisted of 2200
students, 358 teachers, and 65 principals. The average cluster size was
6.15 students per class (SD = 3.74, range = 1-23) and 5.51 classes per
school (SD = 2.34, range = 1-12). Simulation studies show that a low
number of observations per cluster does not bias estimates provided that
the number of clusters is large (Clarke, 2008; Maas & Hox, 2005), which
is the case in the present study.

The student sample was 49% female, and 18% spoke a language
other than Finnish at home. The majority of teachers were female (69%).
On average, teachers were 41.2 years old (SD = 10.1) and had 12.7 years
of teaching experience (SD = 9.3). Most teachers had completed a
master’s degree or above (92%). Based on principal reports, the
participating schools were diverse in their socioeconomic profile. Half of
the schools (57%) had fewer than 10% students from low socioeconomic
status (SES) backgrounds. A third of the schools (35%) had between 11
and 50% low SES students, and 5% of the schools had over 50% of the
students from low SES backgrounds.

2.2. Measures

The study capitalized on reports from multiple sources: students
reported their intelligence mindset; teachers reported their beliefs and
teaching practices; and principals reported the school climate. Similar to
other large-scale surveys conducted by the OECD (e.g., Programme for
International Student Assessment [PISA], Teaching and Learning Inter-
national Survey [TALIS]), SSES measured key constructs with only a few
items or sometimes a single item to reduce respondent burden. Because
most items had five or fewer response categories, reliability was esti-
mated using ordinal omega from the psych package in R to account for
their categorical nature (Flora, 2020). All items are provided in
Appendix A.

2.2.1. Student mindset

The outcome variable was students’ self-reported intelligence
mindset, assessed via one negatively-worded item from Dweck’s scale
(1999). The item was rated on a 5-point scale (1 = Strongly disagree, 5 =
Strongly agree). The answer was reverse coded such that a higher score
corresponded to a stronger growth mindset.

Learning and Instruction 80 (2022) 101616

2.2.2. Teacher mindset

Teachers responded to the same intelligence mindset item as stu-
dents. The answer was reverse coded to reflect the endorsement of a
growth mindset.

2.2.3. Teacher efficacy

Teachers rated their capabilities to engage students in learning on
three items from the Teachers’ Sense of Self-Efficacy Scale (Tschan-
nen-Moran & Woolfolk Hoy, 2001). The items were rated on a 4-point
scale (1 = Not at all, 4 = A Lot) and showed good internal consistency
(w = 0.84).

2.2.4. Guided inquiry

Teachers indicated the frequency of their guided inquiry practices on
three items. These items assessed how often teachers provided oppor-
tunities for students to debate ideas and articulate their thinking while
teachers guided discussion and responded to students’ questions. These
items had been included in PISA 2015 and were rated on a 4-point scale
(1 = Never or almost never, 4 = Every lesson or almost every lesson). The
items had a satisfactory level of reliability in the present study (v =
0.77).

2.2.5. Group work

Teachers rated how often they provided opportunities for students to
work collaboratively in groups. Teachers responded to three items on a
6-point scale (1 = Never or almost never, 6 = Once a week or more). These
items had been used in PISA 2015 and were internally consistent for this
study sample (w = 0.77).

2.2.6. Ability differentiation

Two aspects of ability-differentiated practices were assessed, each
with one item. Task differentiation concerned how often teachers
assigned different tasks to different students based on ability. In-class
ability grouping concerned the frequency with which teachers orga-
nized students into working groups based on ability. Both items had
been used in TALIS 2008 and were rated by teachers on a 5-point scale
(1 = Never or hardly ever, 5 = In almost every lesson).

2.2.7. Evaluation standards

Teachers indicated how often they used mastery and normative
standards to evaluate students. Three items assessed mastery eval-
uation—a focus on individual improvement, effort, and learning (o =
0.78). One item assessed normative evaluation—a focus on comparing
student performance to those of others. These items had been used in
PISA 2015 and were rated by teachers on a 4-point scale in the present
study (1 = Never or almost never, 4 = Every lesson or almost every lesson).

2.2.8. Holistic development

Principals rated the extent to which schools valued students’ social-
emotional functioning on three items. The items were rated on a 5-point
scale (1 = Strongly disagree, 5 = Strongly agree) and had a high degree of
reliability (w = 0.97).

2.2.9. In-school ability grouping

Principals indicated whether and how students were grouped by
ability into different classes. The response options were Not for any
subjects (1), For some subjects (2), and For all subjects (3).

2.2.10. Covariates

A number of student, teacher, and school characteristics were
included as covariates because they might be correlated with the
outcome or predictors of interest. At the student level, we controlled for
students’ gender (0 = female, 1 = male), SES (a composite of parental
education, parental occupation, and home possessions), and language
background (0 = Finnish, 1 = non-Finnish). Results from PISA 2018
reveal a stronger growth mindset among girls and students from
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socioeconomically advantaged backgrounds (OECD, 2021). In addition,
students who speak another language at home than the one used at
school are less likely to report a growth mindset (Tarbetsky et al., 2016).
At the classroom level, we controlled for teachers’ gender (0 = female, 1
= male), educational qualification (1 = below upper secondary educa-
tion, 7 = doctoral or equivalent), and years of teaching experience.
Studies have reported that students with female teachers show a greater
increase in growth mindset over time (Mesler et al., 2021), and that
older and more experienced teachers tend to espouse stronger fixed
mindset beliefs (Jonsson et al., 2012). At the school level, the percent-
ages of students coming from low SES and non-Finnish language back-
grounds were controlled for. Results from PISA 2018 indicate a positive
association between schools’ socioeconomic profile and students’
endorsement of growth mindset (OECD, 2021).

2.3. Analysis

Multilevel path analysis was used to identify teacher and school
factors that were linked to students’ growth mindset. A multilevel
approach was adopted to accommodate the three-level structure of the
dataset (i.e., students nested in classrooms, and classrooms nested in
schools). The outcome variable was modeled as ordinal as opposed to
continuous because students’ growth mindset was assessed by a single
item on a 5-point scale. The model was estimated using the Bayes esti-
mator, default priors, and the probit link. Similar to maximum likeli-
hood estimation, Bayes is a full-information estimator that handles
missing values within the analysis model. Multilevel analyses were
performed in Mplus Version 8.7 (Muthén & Muthén, 1998-2017).

Four models were estimated: a null model, a covariates-only model, a
random intercept model, and a random slope model. In the null model,
variance in students’ growth mindset was partitioned into three parts:
variance between students within classes (Level 1), variance between
classes within schools (Level 2), and variance between schools (Level 3).
This determined the intraclass correlation coefficients or the proportion
of variance in student mindset that could be attributed to classroom and
school contexts. In the second step, the model included only covariates
to serve as the baseline for comparison. In the third step, a random
intercept model was estimated by incorporating all predictors of inter-
est. Standardized coefficients were used to compare the relative
importance of different factors, and the proportion of variance explained
above and beyond the covariates-only model was computed as a global
effect size measure. Lastly, as a robustness check, a random slope model
was estimated to test whether significant associations between teacher
factors and student mindset held when allowed to vary across schools. In
all models, continuous variables were grand mean centered, and binary
variables were centered using effect coding (e.g., —0.5 = female, 0.5 =
male). Fit of a Bayesian model is evaluated by the posterior predictive p-
value (PPP). An extreme PPP value near O or 1 indicates poor fit,
whereas a PPP value near .50 indicates excellent fit (Gelman et al.,
2013).

Given the large number of predictors and covariates at the classroom
level (see Fig. 1), a two-step approach was used to improve model
convergence. In the first step, confirmatory factor analysis was con-
ducted to verify the factor structure of latent variables. Model fit was
assessed using the comparative fit index (CFI), the root mean square
error of approximation (RMSEA), and the standardized root mean-
square residual (SRMR). Good model fit is indicated by a CFI value
close to 0.95 or above, RMSEA close to 0.06 or below, and SRMR close to
0.08 or below (Hu & Bentler, 1999). Factor scores corrected for mea-
surement errors were saved from the measurement model. In the second
step, factor scores for the latent variables, along with raw scores for
single-item variables, were used as input to estimate the structural part
of the model. Significant paths were indicated by a 95% credibility in-
terval (CI) excluding 0.

Learning and Instruction 80 (2022) 101616

3. Results
3.1. Missing data and descriptive statistics

Missing data were minimal for teacher and principal questionnaires
(<2%). However, 429 students had missing values on self-reported
mindset presumably because this item was located at the end of a
lengthy questionnaire. We inspected missing data patterns at the class
level and found that even in classes with a moderate to high missing rate
(i.e., >50%), the distribution of mindset scores was relatively even and
similar to classes with little missing values. Given that no systematic
patterns of missing data were identified, we retained all cases in the
analysis. Robustness checks show that omitting students with missing
values on growth mindset did not change the results.

Descriptive statistics and bivariate correlations at the classroom and
school levels are presented in Table 2. Inspection of means suggests that
during elementary school years, most schools emphasized students’
social-emotional functioning (M = 4.78, SD = 0.59). Although task
differentiation, in-class ability grouping, and normative evaluation were
hypothesized to be less adaptive practices, only normative evaluation
was negatively associated with other adaptive beliefs and practices. In
contrast, task differentiation was positively correlated with mastery
evaluation (r = 0.36), suggesting that teachers who evaluated students
by individual progress were also more likely to differentiate tasks ac-
cording to students’ ability. Nevertheless, students’ growth mindset was
negatively associated with task differentiation (r = —0.16), and posi-
tively associated with teachers’ autonomy-supportive practices (guided
inquiry: r = 14; group work: r = 13) and schools’ valuing of social-
emotional development (r = 0.29).

3.2. Multilevel analyses

The null model indicates that classroom and school memberships
accounted for 4.7% and 5.5% of the variance in students’ growth
mindset, respectively. Confirmatory factor analysis supported the factor
structure of latent variables indicated by multiple items, as evidenced by
good model fit indices (CFI = 0.99, RMSEA = 0.03, SRMR = 0.04) and
strong loadings on the target factors (see Appendix A). Factor scores for
latent variables, along with raw scores for single-item variables, were
used to estimate the random intercept model. The hypothesized model
(Fig. 1) incorporating only random intercepts fitted the data very well
(PPP = .49). When significant associations between teacher factors and
student mindset were allowed to vary across schools, the results were
identical to those in the random intercept model, thus providing some
evidence of robustness of the findings. Key results from the random
intercept model are graphically presented in Fig. 2, and all estimates are
reported in Appendix B.

In terms of teacher beliefs, neither teachers’ self-efficacy nor mindset
beliefs were directly associated with students’ growth mindset.
Regarding autonomy-supportive practices, group work was unrelated to
students’ growth mindset, but there was a positive effect of guided in-
quiry such that students reported a stronger growth mindset when
teachers engaged more frequently in guided inquiry, g = 0.41, 95% CI
[0.11, 0.68], p < .01. Concerning ability-differentiated practices,
grouping students by ability in class was not related to students’ growth
mindset, but there was a negative effect of task differentiation such that
students reported a stronger fixed mindset when teachers assigned
different tasks to different students based on ability, f = —0.56, 95% CI
[-0.79, —0.22], p < .01. Regarding teachers’ evaluation standards,
neither mastery evaluation nor normative evaluation was associated
with students’ growth mindset. Compared to the covariates-only model,
teacher-level factors explained a substantial proportion of the between-
class variations in student mindset (R? = 0.56).

At the school level, students reported a stronger growth mindset in
schools that valued students’ social-emotional functioning, f = 0.43,
95% CI [0.01, 0.73], p = .04. Grouping students into different classes
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Table 2
Descriptive statistics and bivariate correlations at the classroom and school levels.
1 2 3 4 5 6 7 8 9
Classroom level (n = 358)
1 Student mindset
2 Teacher mindset -.01
3 Teacher efficacy .08 .04
4 Guided inquiry .14 .01 .27
5 Group work .13 .13 .27 .31
6 Task differentiation —.16 .06 .29 .18 .05
7 In-class ability grouping —.05 .09 .21 11 .15 .35
8 Mastery evaluation —.04 .09 .28 .20 .10 .36 .20
9 Normative evaluation —.02 —.13 -.07 —.06 —.12 —.14 —.02 .01
Mean 3.69 3.75 3.28 3.32 4.10 3.34 2.62 3.43 2.08
SD 0.64 0.97 0.51 0.50 0.85 1.23 1.33 0.45 0.78
Possible range 1-5 1-5 1-4 1-4 1-6 1-5 1-5 1-4 1-4
Observed range 1-5 1-5 2-4 2-4 1-6 1-5 1-5 2-4 1-4
School level (n = 65)
1 Student mindset
2 Holistic development .29
3 In-school ability grouping —.05 .18
Mean 3.65 4.78 1.45
SD 0.31 0.59 0.50
Possible range 1-5 1-5 1-3
Observed range 3-4.3 1-5 1-2

Note. Student mindset at classroom and school levels are based on aggregated scores. Significant correlations at p < .05 are shown in bold. SD = standard deviation.

In-school ability grouping

School variance in

growth mindset
R=.12

Teacher mindset .

08

Teacher efficacy \ ;5\\

Normative evaluation

~

Task differentiation
In-class ability grouping -~ ¢ .-
Mastery evaluation = 057

Class variance in

growth mindset
R?=.56

Fig. 2. Standardized coefficients from the random intercept model predicting students’ growth mindset. Note. Solid lines are significant at p < .05, dashed lines are

not significant.

according to ability was not associated with students’ growth mindset.
Compared to the covariates-only model, school-level factors accounted
for 12% of the between-school variations in student mindset.

3.3. Exploratory analyses

As teachers’ mindset and self-efficacy were not directly associated
with students’ growth mindset, two exploratory analyses were con-
ducted to better understand the interplay between teacher beliefs,
teaching practices, and student mindset. First, we examined whether
teacher mindset moderated the associations between teaching practices
and student mindset by adding interaction terms to the model. None of
the interactions between teacher mindset and teaching practices were
significant.

Second, we specified a mediation model at the classroom level where
teacher beliefs were indirectly associated with students’ growth mindset
through teaching practices. An indirect effect was considered significant
when the non-symmetric 95% CIs excluded 0. The multilevel mediation
model fitted the data very well (PPP = .48), and key results at the
classroom level are depicted in Fig. 3. Compared to teachers’ self-
efficacy, teacher mindset was only weakly associated with teaching
practices. Although teachers with a stronger growth mindset were more
likely to provide students with opportunities to work collaboratively and
refrain from normative evaluations, these practices were not associated
with students’ growth mindset. Teachers with higher levels of self-
efficacy, on the other hand, tended to use a variety of teaching prac-
tices more frequently, and two of the practices were in turn related to
students’ growth mindset. Teacher efficacy was positively associated
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Guided inquiry
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Task differentiation

Class variance in

In-class ability grouping |

growth mindset

Mastery evaluation

Normative evaluation |

Fig. 3. Standardized coefficients from the mediation model at the classroom level. Note. Results at the school level are identical to those in Fig. 2 and are omitted.

with students’ growth mindset via increased use of guided inquiry, f =
0.26, 95% CI [0.06, 0.54], p = .01. However, teacher efficacy was
negatively associated with students’ growth mindset via increased use of
task differentiation, f = —0.19, 95% CI [-0.42, —0.08], p < .01. These
opposing processes canceled each other out and accounted for the non-
significant direct association between teacher efficacy and student
mindset.

4. Discussion

Although brief interventions have been developed to change stu-
dents’ mindset, there is much to be learned about what teachers and
schools can do to cultivate and sustain students’ growth mindset. To
guide teachers’ and schools’ efforts, a crucial first step involves identi-
fying contextual factors that can communicate growth and fixed mindset
messages to students. The results indicate that teachers’ guided inquiry
and task differentiation were closely linked to students’ mindset and
explained a considerable portion of variance between classes. In addi-
tion, schools’ emphasis on students’ social-emotional functioning was
positively associated with students’ growth mindset. The findings point
to these contextual factors as potentially salient cues that elementary
school students use to interpret the nature of their ability.

Classroom and school contexts each accounted for approximately 5%
of the variance in students’ growth mindset. This is comparable to
findings from previous studies. Using a representative sample of ninth-
grade students in the US, the National Study of Learning Mindsets re-
ported that 4.5% of the variance in students’ growth mindset existed
between schools (Yeager et al.,, 2019). Other studies based on large
samples reported that 5-8.7% of the variance in students’ mindsets
existed between classrooms (Luo et al., 2019; Mesler et al., 2021).
Although these numbers may seem small, they are typical in multilevel
studies of student motivation. For instance, studies guided by achieve-
ment goal theory often report that classroom and school contexts ac-
count for 10% or less of the variability in mastery and performance goals
(Lam et al., 2015; Theis & Fischer, 2017). This suggests that students’
mindsets are as susceptible to contextual influences as other motiva-
tional constructs.

The findings indicate that autonomy-supportive practices may
represent an important context for students’ growth mindset develop-
ment. Elementary school students reported a stronger growth mindset
when teachers engaged more frequently in guided inquiry—an instruc-
tional strategy where students debate ideas and articulate their thinking
while teachers guide the discussion and respond to students’ questions.
This finding aligns with previous studies that found a positive associa-
tion between perceived teachers’ autonomy support and students’
growth mindset in middle school and university (Ommundsen, 2001;
Zarrinabadi et al., 2021). Of the two autonomy-supportive practices,
only guided inquiry was associated with students’ growth mindset in the
full model and group work was not. Given that the items assessing group
work did not capture the level of scaffolding provided by teachers, the
positive effect of guided inquiry might suggest that teachers’ autonomy

support needs to be accompanied by teachers’ guidance to effectively
promote students’ growth mindset. When students are asked to
construct and develop their understanding without sufficient guidance,
some students may feel lost, overwhelmed, and even helpless, which
may be associated with a tendency to give up and blame their ability.
Systematic reviews and meta-analyses consistently show that
inquiry-based instruction and collaborative learning are most effective
when accompanied by high levels of teacher guidance (Alfieri et al.,
2011; van Leeuwen & Janssen, 2019). Research on self-determination
theory similarly indicates that a guiding instructional approach (i.e.,
high in autonomy support and structure) correlates most strongly with
positive student outcomes (Aelterman et al., 2019). Our finding suggests
that when teachers give students the opportunity to solve problems
independently as well as the scaffolding needed for students to achieve
their goals, students may experience a sense of effectiveness as well as
greater control over the learning process. This, in turn, may facilitate the
view that ability is malleable and controllable.

Of the two ability-differentiated practices, task differentiation was
negatively associated with students’ growth mindset and in-class ability
grouping was not. This suggests that how teachers instruct after
grouping students may be more important than the grouping itself, and
that assigning easier work to weaker students and more challenging
work to stronger students convey that only some students can learn at
high levels. This result is in line with a previous experimental study,
where university students perceived lower teacher expectations and
expected little improvement in their performance when they heard that
they would be given easier work (Rattan et al., 2012). Teachers may
assign easier work to struggling students with the intention of helping
them avoid failure and maintain positive self-esteem. Yet, adults’ views
of failure as something to be avoided has been linked to stronger fixed
mindset beliefs among elementary school students (Haimovitz & Dweck,
2016). Although task differentiation has the potential to ensure that
students working at different levels are appropriately challenged, our
result suggests that implementing task differentiation is not straight-
forward, and its effect may depend on how it is conducted. Simply
setting different work for different students does not offer equal access to
learning materials. It may also publicly communicate students’ ability
levels and teachers’ differential expectations. Instead of deciding for
students what level of work is appropriate for them, an alternative
strategy might be to embed different levels of difficulty within the same
task. This approach provides students with equal access as well as
choice. Stronger students can progress more quickly to the challenging
questions, while weaker students can focus on the essential questions
while being able to attempt the challenging questions with support from
teachers. Additional research is needed to understand the differences
between effective and ineffective differentiation practices as well as
their impact on students’ mindset.

Teacher-reported evaluation standards were not associated with
elementary school students’ growth mindset. This differs from the re-
sults of a previous study that relied on fourth and fifth graders’ self-
reports and found associations between students’ perceived evaluation
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standards and their mindsets (Dickhauser et al., 2017). Differences in
results could be due to the use of different raters. Teacher-reported
evaluation standards may not influence students’ mindset if these
standards do not translate into observable differences in teachers’ be-
haviors. This is because students tend to rely on teachers’ behaviors to
infer their evaluation standards. A normative evaluation standard be-
comes visible when teachers announce the class rank and praise the
high-performing students. A mastery evaluation standard becomes
visible when teachers recognize ‘personal best’ and provide feedback
that emphasizes individual improvement. Public recognition practices
such as praise can communicate teachers’ evaluation standards and have
been shown to influence elementary school students’ mindsets (Mueller
& Dweck, 1998). This suggests that teachers’ behaviors signaling their
evaluation standards may be more strongly linked to students’ mindsets
than the standards themselves. Future research may want to directly
investigate the impact of teachers’ public recognition practices on stu-
dents’ growth mindset.

Neither teachers’ mindset nor self-efficacy was related to students’
mindset. A direct association rests on the assumptions that teacher be-
liefs guide their practices, which in turn are effective in cultivating
students’ growth mindset. The mediation model provides mixed support
for these assumptions. In line with previous studies (Deemer, 2004;
Matteucci et al., 2017), teachers’ self-efficacy had a stronger association
with self-reported instructional practices than teachers’ mindsets. This
suggests that teachers’ level of confidence in implementing a practice
may be a more proximal guide for teachers’ behaviors. Additionally,
teachers’ actions may be more immediately influenced by their beliefs
about the effectiveness of teaching practices than by mindsets (Wilkins,
2008). Efficacious teachers in the present study reported greater use of
task differentiation, presumably because differentiation is often viewed
as a component of effective teaching (Kyriakides et al., 2009). Never-
theless, giving different work to different students on the basis of ability
was associated with a stronger fixed mindset among students. Overall, as
other teacher beliefs (e.g., What works? Can I successfully implement
it?) may play a more central role in guiding actions than mindsets,
teachers may not consistently engage in practices that support students’
growth mindset even when they view ability as malleable.

At the school level, we found a positive association between schools’
valuing of social-emotional development and students’ growth mindset.
Given that most elementary schools in this study emphasized students’
social-emotional development, the finding suggests that students had a
stronger fixed mindset in schools that deviated from this norm. Although
academic success is highly valued in school, a sole focus on grades and
achievement can engender a performance goal structure, which has
been linked to a fixed mindset among elementary school students (Park
et al., 2016). In contrast, schools that support students’ social-emotional
functioning alongside academic learning may signal an emphasis on
holistic development and thus divert students’ concerns away from the
adequacy of their ability (Roeser & Midgley, 1997). In addition, no as-
sociation was found between in-school ability grouping and students’
growth mindset. Prior studies show that teachers shift toward a more
traditional, teacher-directed approach when teaching ability-grouped
classes compared to mixed-ability classes (Boaler et al., 2000; Fran-
come & Hewitt, 2020). The present study indicates that in-school ability
grouping was not associated with students’ mindset when differences in
teaching practices were accounted for. This suggests that grouping
practices, as an organizational tool, might be less important than
teachers’ instructional strategies in shaping students’ mindsets.

4.1. Implications for practice

Among various teacher factors, guided inquiry and task differentia-
tion were most closely related to students’ mindset. Although it is too
early to make practice recommendations given the correlational nature
of the study, the results underscore these instructional practices as po-
tential areas of focus in teacher training, professional development, and
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teacher-focused mindset interventions. Our findings, together with prior
studies showing a positive link between teachers’ autonomy support and
students’ growth mindset (Ommundsen, 2001; Zarrinabadi et al., 2021),
indicate the potential role of guided inquiry in supporting students’
growth mindset. The findings further point to the nuanced nature of
differentiated practices, as ineffective task differentiation might unwit-
tingly communicate fixed mindset messages to students (see also Rattan
et al., 2012).

Furthermore, changes in the broader context might be needed to
support teaching practices that are conducive to students’ growth
mindset. Teachers are less likely to support student autonomy when they
are under pressure to follow a prescribed curriculum or to produce good
student outcomes (Soenens et al., 2012). In addition, teachers may be
encouraged to assign different tasks to students of different abilities by
school or government policies. Therefore, it is important to recognize
the external constraints on teachers’ practices.

Although practices such as evaluation standards were unrelated to
students’ mindset, our results do not necessarily mean that these prac-
tices are unimportant. If teachers engage in guided inquiry but then
evaluate students using a normative standard, it might communicate
mixed mindset messages to students. It is likely that different aspects of
teaching practices need to work in concert to support students’ growth
mindset. Teaching practices investigated in this study largely map onto
the TARGET model of classroom structure (i.e., task, autonomy, recog-
nition, grouping, evaluation, and time; Epstein, 1988). Research on the
TARGET framework shows that students endorse more of a growth
mindset when different dimensions of teaching practices jointly direct
the focus of students toward learning and mastery (Liiftenegger et al.,
2017). Therefore, research on classroom goal structure may offer useful
guidance on how to combine different teaching practices to support
students’ growth mindset.

4.2. Limitations and future directions

This study capitalized on a stratified random sample and reports
from multiple sources to pinpoint teacher and school factors that were
linked to students’ growth mindset. However, the study has several
limitations. First, the data are cross-sectional in nature. Longitudinal
and intervention studies are needed to verify the direction of relations
between teaching practices and student mindset. Second, to measure a
large number of constructs while minimizing respondent burden, SSES
assessed some focal constructs in this study with only a single item,
including growth mindset. Given the increased risk of false positives
associated with measurement error (Shear & Zumbo, 2013), future
studies could use more comprehensive measures to improve reliability
and validity. Third, this study assessed teachers’ and students’ beliefs
about the malleability of intelligence in general. However, teachers’
mindsets can vary across subject areas (Jonsson et al., 2012) and their
domain-specific mindsets might be more predictive of students’
domain-specific outcomes (Heyder et al., 2020). Fourth, scales in the
teacher questionnaire focused solely on the frequency of teaching
practices, and it is unclear to what extent teachers’ self-reports
converged with their actual practices. Future research can capture
both the quality and frequency of teaching practices as well as incor-
porate student reports or observations to gain a fuller picture of teach-
ers’ practices. Lastly, additional research is needed to determine
whether our results can generalize to students of other ages or in other
contexts. For example, normative evaluation and in-school ability
grouping, although unrelated to students’ mindset in the current study,
may become more salient in middle school and start to play a role in
shaping students’ mindset.

5. Conclusion

Given the benefits of holding a growth mindset for student learning
and motivation, understanding how to embed a growth mindset culture
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in classrooms and schools is of high priority. An evidence-based
approach depends on an accurate understanding of which contextual
factors communicate growth and fixed mindset beliefs to students. The
current study considered factors at multiple levels of the school envi-
ronment and include various dimensions of teacher beliefs, teaching
practices, and school climate. The findings reveal that elementary school
students had more of a growth mindset when teachers used guided in-
quiry and when schools emphasized students’ social-emotional devel-
opment. In contrast, students reported more of a fixed mindset when
teachers assigned different tasks to students of different abilities. These
findings provide insights into how to effectively cultivate students’
growth mindset at an early stage of education, which can help them
thrive as they progress through school.
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Construct Factor Loading Item

Student mindset
Teacher mindset
Teacher efficacy

(Same as above)

Your intelligence is something about yourself that you cannot change very much. (reverse)

In your teaching, to what extent can you do the following?

.78 Get students to believe they can do well in school work.
.87 Help my students to value learning.
72 Motivate students who show low interest in school work.
Guided inquiry .68 Students are given opportunities to explain their ideas.
.69 A whole class discussion takes place in which I participate.
77 1 discuss questions that students ask.
Group work How often do you assign the following activities to your students?
.64 Doing some short task (10 min-2 h) in teams such as exercises or problems.
.81 Conducting a longer project (over several weeks) in teams such as writing a document, inventing something, etc.
.70 Preparing and giving a talk/presentation together.

Task differentiation
In-class ability grouping

I give different work to the students that have difficulties learning and/or to those who can advance faster.
Students work in groups based upon their abilities.

Mastery evaluation .70 I consider students’ individual improvement in performance since the beginning of the semester/term.
.70 I recognize students’ effort even if performance does not improve.
.80 I consider the degree to which the students participate in the course.

Normative evaluation
Holistic development

I compare students’ performance to that of other students in the course.
To what extent do you agree that your school has the following aims?

.80 Students’ functioning as good citizens
91 Students’ personal well-being
.93 Students’ social and emotional skills

In-school ability grouping

How are students grouped in your school?

By their performance (Not for any subjects, For some subjects, For all subjects)

Appendix B. Results from multilevel models predicting students’ growth mindset

Variable Covariates only Random intercept
Standardized coefficient 95% CI Standardized coefficient 95% CI
Lower Upper Lower Upper
Student level (L1)
Gender (M) -.01 —.06 .04 -.01 —.06 .04
Language (Non-Finnish) —.15 -.21 —.10 —.13 -.19 —.08
SES .10 .04 15 .10 .05 .15
Classroom level (L2)
Teacher gender (M) 12 -.19 .39 21 —.02 41
Teaching experience .13 -.15 .43 .14 —.08 .35
Teacher qualification .23 —-.07 .75 .19 —.04 41
Teacher mindset .08 -.16 .29
Teacher efficacy .23 —-.08 .53
Guided inquiry 41 11 .68
Group work —.04 -.29 .21
Task differentiation —.56 -.79 —.22
In-class ability grouping —.02 —.26 .26
Mastery evaluation .06 —.24 .37

(continued on next page)
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(continued)
Variable Covariates only Random intercept
Standardized coefficient 95% CI Standardized coefficient 95% CI
Lower Upper Lower Upper
Normative evaluation .05 -.19 .28
R? 12 .02 62 .68 .26 .90
School level (L3)
% Non-Finnish —-.22 -.80 .34 -.14 —.67 42
% Low SES —.22 -.75 41 -.21 —.78 .35
Holistic development .43 .01 .73
In-school ability grouping .03 —.28 .37
R? .21 .02 .55 .33 .07 67

Note. Coefficients in bold are significant at p < .05 (i.e., 95% CI does not contain 0).
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