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According to mindset theory, students who believe their personal characteristics can change—that is, those
who hold a growth mindset—will achieve more than students who believe their characteristics are fixed.
Proponents of the theory have developed interventions to influence students’ mindsets, claiming that these
interventions lead to large gains in academic achievement. Despite their popularity, the evidence for growth
mindset intervention benefits has not been systematically evaluated considering both the quantity and
quality of the evidence. Here, we provide such a review by (a) evaluating empirical studies’ adherence to a
set of best practices essential for drawing causal conclusions and (b) conducting three meta-analyses. When
examining all studies (63 studies, N = 97,672), we found major shortcomings in study design, analysis, and
reporting, and suggestions of researcher and publication bias: Authors with a financial incentive to report
positive findings published significantly larger effects than authors without this incentive. Across all studies,
we observed a small overall effect: d = 0.05, 95% CI = [0.02, 0.09], which was nonsignificant after
correcting for potential publication bias. No theoretically meaningful moderators were significant. When
examining only studies demonstrating the intervention influenced students’ mindsets as intended (13
studies, N = 18,355), the effect was nonsignificant: d=0.04,95% CI =[-0.01, 0.10]. When examining the
highest-quality evidence (6 studies, N = 13,571), the effect was nonsignificant: d=0.02,95% CI = [-0.06,
0.10]. We conclude that apparent effects of growth mindset interventions on academic achievement are
likely attributable to inadequate study design, reporting flaws, and bias.

Public Significance Statement
This systematic review and meta-analysis suggest that, despite the popularity of growth mindset
interventions in schools, positive results are rare and possibly spurious due to inadequately designed

interventions, reporting flaws, and bias.
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Do you believe that your intelligence is relatively stable, or do
you believe that you can grow your intelligence? According to
mindset theory (Dweck, 2006, 2016; i.e., implicit theories: Dweck,
2000; Dweck et al., 1995), these differing beliefs form the core of
people’s meaning systems (Dweck & Yeager, 2019b). As such, your
mindset “profoundly affects the way you lead your life” (Dweck,
2016, p. 6). Indeed, people’s mindsets are said to create “entire
psychological worlds” (Dweck, 2009, p. 4; see also Dweck, 2007b,

2008a; Yeager & Dweck, 2012) that operate under different moti-
vational and behavioral “rules” (Dweck, 2007a, 2009).

Holding a fixed mindset (i.e., entity theory) means believing intelli-
gence or other characteristics are relatively stable. Proponents of
mindset theory claim holding a fixed mindset is detrimental for a
variety of real-world outcomes because people with fixed mindsets (a)
seek to appear smart/talented at all costs, (b) avoid effort, and (c) refrain
from challenges and conceal weaknesses (Dweck, 2007a, 2009).
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In other words, people with fixed mindsets have the “one consuming
goal of proving themselves” (Dweck, 2016, p. 6), and therefore avoid
challenges (Dweck, 2016) and are “devastated by setbacks” (Dweck,
2008a, p. 1). In short, it has been claimed that the fixed mindset
“world” is one of “threats and defenses” (Yeager & Dweck,
2012, p. 304).

In contrast, holding a growth mindset (i.e., incremental theory)
means believing intelligence or other characteristics are malleable.
Proponents of mindset theory claim holding a growth mindset is
beneficial for a variety of real-world outcomes because people with
growth mindsets (a) focus on learning, (b) believe effort is key, and
(c) embrace challenges and mistakes (Dweck, 2007a, 2009). In other
words, people with growth mindsets have a desire to learn, and
therefore seek challenges and are resilient to setbacks (Dweck, 1986,
2006, 2009, 2016). In short, proponents suggest the growth mindset
“world” is one of “opportunities to improve” (Yeager & Dweck,
2012, p. 304).

Mindset theorists have claimed growth mindsets lead to positive
outcomes in domains ranging from weight loss (Burnette & Finkel,
2012) to business success (Dweck, 2006, 2016) to achieving peace
in the Middle East (Dweck, 2012; Goldenberg et al., 2018; Halperin
etal., 2011). In particular, mindset theory has been influential in the
educational sphere, where its impact has been described as a
“revolution that is reshaping education” (Boaler, 2013, p. 143).
Mindset proponents encourage parents and teachers to promote
growth mindsets in students because, “what students believe about
their brains—whether they see their intelligence as something that’s
fixed or something that can grow and change—has profound effects
on their motivation, learning, and school achievement” (Dweck,
2008a, p. 1). The promise of profound effects on learning and
achievement led researchers to develop growth mindset
interventions—treatments designed to teach students to have
more of a growth mindset.

Growth mindset interventions have been popularized through
multiple avenues. For example, Dweck (2006, 2016) wrote a
popular press book highlighting growth mindset interventions.
She and other mindset researchers also founded a for-profit
company—Mindset Works—that sells growth mindset interven-
tions to parents and schools. Further, mindset researchers have
called for policymakers to advocate for implementing growth
mindset interventions in schools and for growth mindset research
to be a national funding priority (Rattan et al., 2015).

Millions of dollars in funding from private foundations (e.g.,
Raikes Foundation, Gates Foundation) and government agencies
(e.g., National Science Foundation, U.S. Department of Education)
have been awarded to researchers, nonprofit organizations, and for-
profit companies for growth mindset intervention studies. As an
example, the U.S. Department of Education’s Institute of Education
Sciences recently awarded Mindset Works a $3.5 million grant. The
goal of this grant was to determine whether “Brainology”—Mindset
Works’ flagship growth mindset intervention product—is effective
or not.

For context, Mindset Works has been selling Brainology to
schools for thousands of dollars for the past decade claiming that
it benefits students.” This conflicting information raises the question
of whether (a) Brainology is beneficial, as Mindset Works claims on
its website, or (b) there was not enough evidence to make this claim,
hence why the grant from Institute of Education Sciences was
needed.

These conflicting claims by Mindset Works—that Brainology
benefits students and that funding is needed to determine whether
Brainology is effective—raise two larger questions. Do growth
mindset interventions generally improve students’ academic
achievement? And more deeply, if there is such a benefit, is it
through the assumed underlying mechanism—growth mindset?

Do Growth Mindset Interventions Improve Students’
Academic Achievement?

The most highly cited growth mindset intervention article (cited
over 4,000 times; Google Scholar, July 23rd, 2021) was published
by Blackwell, Trzesniewski, and Dweck in 2007. In their interven-
tion, Blackwell and colleagues assigned classes of students to
receive either a growth mindset intervention (48 seventh-grade
students) or control sessions (43 seventh-grade students). The
grades of students who received the growth mindset intervention
did not increase following the intervention; rather, the grades of
students in the control sessions became worse following the inter-
vention. The lack of decline in grades for the treatment group, along
with students’ grades from the prior school year suggesting a
downward trend, was interpreted as evidence that the intervention
successfully prevented further decline of grades, and therefore
improved students’ academic achievement. Largely based on
Blackwell et al.’s (2007) results, more and more researchers,
teachers, and entrepreneurs began implementing growth mindset
interventions in educational contexts.

In 2018, Sisk and colleagues conducted the first meta-analysis
examining the effects of growth mindset interventions on students’
academic achievement. Across 38 independent samples (N = 57,155),
they found that the studies’ results were mixed. A handful of studies
demonstrated that the intervention improved academic achievement
relative to control. A sample from one study demonstrated that
students who completed the intervention experienced worse academic
outcomes relative to students in the control condition (Dommett et al.,
2013). The vast majority of samples demonstrated a nonsignificant
difference in academic achievement between students who received
the intervention and the control group.

Overall, Sisk et al. (2018) found a small meta-analytic standard-
ized mean difference between intervention and control groups’
academic achievement, favoring the interventions: d = 0.08, 95%
CI[0.02, 0.14]. Despite the positive effect, Sisk and colleagues took
a tentative approach to interpreting the results. They cautioned that
claims that growth mindset interventions “lead to large gains in
student achievement” and have “striking effects on educational
achievement” (Yeager & Walton, 2011, pp. 267 and 268, respec-
tively) are likely unwarranted given the small overall effect.

A second reason Sisk et al. (2018) cautioned against interpreting
the results as strong evidence for intervention effectiveness was
based on their examination of manipulation checks—pre- to post-
intervention changes in mindset scores in the treatment groups. They
found that many studies did not conduct (or report) a manipulation
check. The effect on academic achievement was significant for

! https://ies.ed.gov/funding/grantsearch/details.asp?ID=1,728 (retrieved
September 23, 2020).

2 “Who benefits ... ® Both high and low-achieving students ® Students in
a full range of educational settings” https://www.mindsetworks.com/progra
ms/brainology-for-schools (retrieved September 19, 2020).
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studies that did not report manipulation checks but nonsignificant
for studies that did report manipulation checks. Perhaps of greatest
concern, among the studies that reported manipulation checks, the
meta-analytic effect on academic achievement was significant for
studies where the manipulation checks failed but nonsignificant for
studies where the manipulation checks succeeded.

Based on the observation that significant effects only emerged
when manipulation checks were not included or when manipulation
checks failed, Sisk et al. (2018) suggested that factors other than
growth mindset may be the source of academic achievement
differences. If so, growth mindset might not be the mechanism
underlying effects of “growth mindset” interventions.

Is Growth Mindset the Key Mechanism of Growth
Mindset Interventions?

The claim that growth mindset interventions are important for
academic achievement is explained as follows: (1) Interventions can
teach students to have more of a growth mindset. (2) A growth
mindset leads students to adopt learning goals, to put forth effort to
pursue challenges, and to be resilient following failure. (3) These
traits and behaviors originating from a growth mindset lead to higher
levels of achievement. (4) Therefore, teaching students to have a
growth mindset will lead to higher levels of academic achievement.
In the following subsections, we ask whether each part of this claim
is substantiated by evidence.

Can Interventions Teach Students to Have More of a
Growth Mindset?

Sisk et al. (2018) found that about /5 of growth mindset interven-
tion studies did not report whether the growth mindset intervention
influenced students to have more of a growth mindset. Of those that
did, around half failed to demonstrate the intervention changed
students’ mindsets as intended. This result suggests that teaching
students to have more of a growth mindset may be difficult to
accomplish.

Further, studies that appeared to demonstrate that the intervention
changed students’ mindsets may have been influenced by demand
characteristics. As Burgoyne et al. (2018) note, the wording of growth
mindset measures administered following an intervention can closely
match the wording of materials used in the growth mindset interven-
tion. If students can guess the premise of the intervention, then they
may respond in ways favorable to the research objective on the
postintervention measure (see Orne, 1962). This problem might be
especially likely in educational environments where students are
frequently tested and wish to be graded favorably.

An alternative interpretation is that measures of mindset do not
accurately reflect students’ mindsets, and therefore failed manipu-
lation checks might reflect measurement issues. The Implicit Theo-
ries of Intelligence Scale (Dweck, 2000) is the most frequently used
measure of mindset (Limeri et al., 2020). It was originally developed
for use with primary-school children but was subsequently used
with students of all ages without rigorous empirical validation
(Limeri et al., 2020). Though the measure demonstrates strong
interitem reliability (see, e.g., Burgoyne & Macnamara, 2021;
Dai & Cromley, 2014; Flanigan et al., 2017), recent research has
called into question the measure’s response process validity—that
is, whether students engage in a common process to respond to the
items (Limeri et al., 2020).

In particular, Limeri et al. (2020) found that undergraduate
students interpret the term “intelligence,” which is found in every
item of the Theories of Intelligence Scale, in different ways and that
their interpretation of this term corresponds to their responses on the
scale. Students who interpreted “intelligence” to mean knowledge
(around '/5 of students in the sample) agreed with growth mindset
items and disagreed with fixed mindset items—presumably because
it is logically obvious that one’s knowledge can increase (Limeri et
al., 2020). Students who interpreted “intelligence” as an ability
(around %2 of students in the sample), such as the ability to learn,
problem solve, or think critically, used the whole range of the scale,
with some students agreeing more to fixed items and others agreeing
more to growth items. Many students thought of intelligence as
multifaceted and indicated that it was difficult to respond to the
Theories of Intelligence Scale without knowing what definition of
intelligence they were supposed to use.

In addition to variability in how students interpret the word
“intelligence,” students’ response processes may differ because
of the mindset intervention. For example, a student might initially
interpret “intelligence” as knowledge; following the intervention,
she might interpret “intelligence” as ability to learn. Functionally,
she would be responding as though the item changed. Likewise, a
student might endorse a statement that one’s intelligence can grow;
following the intervention he might realize his initial belief was
flawed and that he did not agree with the statement as much as he
thought he did and adjust his response. If measures of mindset do not
accurately or reliably reflect a person’s beliefs about the malleability
of intelligence, then it is difficult to determine whether an interven-
tion influenced students’ mindsets.

Does Holding a Growth Mindset Lead Students to
Adopt Learning Goals, Increase Effort to Pursue
Challenges, and Be Resilient Following Failure?

According to mindset theory, the primary goal for people with
growth mindsets is to learn, whereas the primary goal for people with
fixed mindsets is to appear talented (Dweck, 2009). Mindset theory
presumes downstream effects from these learning versus performance
goals: People with growth mindsets are hypothesized to put forth more
effort, pursue challenges, and be resilient following failure (e.g.,
Dweck, 2008a; Rattan et al., 2015; Yeager & Dweck, 2012). In
contrast, people with fixed mindsets are hypothesized to refrain from
putting forth effort, avoid challenges, and be devastated by failure
(e.g., Dweck, 2008a; Rattan et al., 2015; Yeager & Dweck, 2012).

Yet, the overall empirical evidence does not support this claim.
For example, despite the assumed link between mindset and goal
orientation, Payne et al. (2007) conducted a meta-analysis of the
relationship and concluded: “Contrary to Dweck’s (1986) perspec-
tive, the effect sizes were very small, providing little evidence for
Dweck’s (1986) view that implicit theories are the primary under-
lying antecedent of [goal orientation]” (p. 140). In another meta-
analysis, Burnette et al. (2013) independently tested multiple re-
lationships in a hypothesized path model of mindset predicting goal
orientations. They found that mindset weakly predicted learning
goals (7 = .19) and performance goals (¥ = —.15).

In a direct test of mindset theory’s underlying premises, we
(Burgoyne et al., 2020) found little evidence supporting the theory’s
claims. Students’ mindsets accounted for only 1% of the variance in
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4 MACNAMARA AND BURGOYNE

their proclivity for holding learning goals and 0%-1% in their
proclivity for holding performance goals. We found no evidence
that mindset had a bearing on one’s likelihood to persist when facing
challenges. The largest relationship (though still small: r = —.12)
was between mindset and resilience following failure. Surprisingly,
the effect was in the opposite direction, suggesting that holding a
growth mindset was detrimental to resilience.

Do Traits and Behaviors Originating From a Growth
Mindset Lead to Higher Levels of Achievement?

According to mindset theory, “students with a fixed mindset, no
matter how bright, often develop values and habits that stand in the
way of developing their abilities and doing well in school. In
contrast, students with a growth mindset embrace learning, mis-
takes, and effort in a way that promotes their achievement” (Dweck,
2008Db, p. 56). But if growth mindset is only weakly (at most) related
to learning goal orientation, persistence, and resilience, the pre-
sumed effects further downstream—such as those on academic
achievement—may be negligible.

The available evidence suggests this is the case. For example,
though Burnette et al. (2013) found a weak association between
growth mindset and learning goals, the association between learning
goals and goal achievement was nonsignificant. As another exam-
ple, Blackwell et al. (2007) hypothesized that the impact of their
intervention would be strongest for students who initially had more
of a fixed mindset. They reasoned that these students would have the
most room to shift toward a growth mindset, and therefore the most
room for change in motivation and effort, leading to higher gains in
achievement. The evidence failed to support this hypothesis: The
effect of the experimental condition X initial mindset interaction on
change in achievement was nonsignificant.

If growth mindsets lead to learning goals, increased effort, and
challenge seeking in ways that promote achievement (Dweck,
2008b), we should observe that individuals with growth mindsets
are more likely to attain higher education levels. The available
evidence does not support this premise. Two studies examined the
relationship between mindset and the highest level of education
attained. In a sample of 163 participants, Macnamara and Rupani
(2017) found no significant association between mindset and edu-
cational attainment. In a sample of 450 participants, Yan et al.
(2014) found a significantly negative association such that having
more of a growth mindset was associated with lower levels of
educational attainment.

In Sisk et al.’s (2018) Study 1, a meta-analysis of associations
between students’ mindsets and academic achievement across 129
studies (N = 365,915), they found a weak overall relationship:
Mindset accounted for 1% of the variance in academic achievement.
Though mindset theory would predict that the relationship would be
stronger for students facing challenges (e.g., transitioning to a new
school), level of challenge was not a significant moderator. Subse-
quent large-sample studies (ns = 211, 222, 246, 586) have failed to
observe a significant relationship between mindset and grades (Li &
Bates, 2019, 2020). The null result persisted regardless of whether
students were facing difficult transitions or other academic chal-
lenges (Li & Bates, 2020). Overall, the relationship between
students’ mindsets and academic achievement appears to be, at
most, weak, and not always in the hypothesized direction.

Does Teaching Students to Have a Growth Mindset
Lead to Higher Levels of Academic Achievement?

Despite limited empirical evidence that holding a growth mindset
leads to higher academic achievement, growth mindset interventions
are widely popular and conducted in classrooms around the world
(Moreau et al., 2019). In Sisk et al.”s (2018) Study 2, a meta-analysis
of the effect of growth mindset interventions on academic achieve-
ment, they found a small effect: d = 0.08. Several moderator results
led them to question whether the effect was due to growth mindset;
in particular, the finding that interventions where the manipulation
check succeeded had no significant effect on academic achievement.

If not growth mindset, what else might be driving observed effects
in growth mindset interventions? One factor that might be driving
effects is effort encouragement (Li & Bates, 2019). Students given
growth mindset interventions are typically taught that intelligence
can change and are also encouraged to work harder, while students
in control conditions neither receive the mindset treatment nor this
extra effort encouragement. Multiple differences between treatment
and control protocols make it unclear whether (a) differences
between groups are due to changing students’ mindsets, (b) mindset
training must be augmented with encouragement to work harder to
be effective, or (c) differences are simply due to encouragement to
work harder. Indeed, working harder should produce higher
achievement (Gneezy et al., 2019) regardless of one’s beliefs about
intelligence.

To disentangle these factors, Li and Bates (2019) separately
manipulated fixed mindset and effort encouragement messages.
They found that students given a fixed mindset message (which
should hinder performance according to mindset theory) and effort
encouragement performed as well as students given only effort
encouragement. These results suggest that at least some of the
observed differences between treatment and control groups found
in the mindset intervention literature might be driven by encourag-
ing students to work harder.

Effort encouragement is not the only common difference between
treatment and control groups in growth mindset interventions. Many
growth mindset interventions additionally encourage students in the
treatment group—but not the control group—to practice, study,
pursue challenges, persevere, find optimal learning strategies, and/or
seek help (e.g., Blackwell et al., 2007; Burnette et al., 2019;
Paunesku et al., 2015; Yeager et al., 2018). Interventions often
additionally teach students in the treatment group, but not the control
group, strategies for learning course content and overcoming set-
backs (e.g., Boaler et al., 2018; Yeager et al., 2018) and include role
models or inspirational stories (e.g., Burnette et al., 2019; Foliano et
al., 2019). Finally, growth mindset interventions might additionally
help students in the treatment group, but not the control group, by
encouraging them to normalize mistakes, set goals, and/or create
individualized study plans (e.g., Blackwell et al., 2007; Gauthreaux,
2015; Zonnefeld, 2015).

Very few growth mindset intervention studies have isolated the
critical ingredient—teaching that intelligence or another character-
istic is malleable—as the only difference between treatment and
control groups. One example of such a study was conducted by
Polley (2018) who attempted to isolate the mechanism by specifi-
cally testing whether the success of growth mindset interventions is
due to teaching students about the malleability of intelligence or due
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to other factors that often covary with the experimental
manipulation.

Polley (2018) created a typical growth mindset intervention
using materials from mindsetworks.com and mindsetkit.com. This
intervention taught students that the brain grows stronger when we
learn (i.e., growth mindset). The intervention also encouraged
students to practice, challenge themselves, and focus on learning
deeply; it taught students that challenge meant learning and that
mistakes and failure lead to success; and it taught students to set
learning rather than performance goals and that instead of thinking
that they can’t do something that they should think “I can’t do
something yet!”

In the active control group, students were given the same
encouragement, lessons, tips, and strategies, but received no infor-
mation that the brain grows stronger with learning. Thus, the
treatment and control groups were identical except for the critical
ingredient of teaching a growth mindset. After controlling for prior
achievement, the treatment and active control groups did not
significantly differ on the study’s main measure of academic
achievement. Like Li and Bates’ (2019) set of studies, Polley’s
(2018) study suggests that some of the effects found in the mindset
intervention literature—where growth mindset is often not the only
difference between treatment and control groups—may be due to
factors other than teaching a growth mindset.

One argument for covarying multiple factors with treatment
groups is that encouraging students to put forth more effort and
practice, to embrace challenges, and to develop learning strate-
gies is part of an effective growth mindset intervention (Yeager &
Dweck, 2020). However, this type of design leaves opens the
possibility that encouraging students to put forth more effort and
practice, to embrace challenges, and to develop effective learning
strategies without teaching growth mindset (i.e., that the brain or a
characteristic is malleable) would be equally effective (see
Polley, 2018). That is, one or more factors other than growth
mindset may be the critical ingredients in “growth mindset”
interventions.

Another problem with encouraging students to put forth more
effort and seek challenges while teaching that a characteristic or the
brain is malleable is that increased effort and challenge seeking are
theorized outcomes of holding a growth mindset. When these factors
are combined with the growth mindset intervention, changes in
effort and challenge seeking following the intervention cannot be
attributed to holding more of a growth mindset—it may be from
directly encouraging students to engage in these behaviors. This
combination makes it difficult to determine whether growth mindset
is the mechanism underlying growth mindset intervention effects or
whether growth mindset is unnecessary for influencing motivations
and behaviors that impact academic achievement.

The Present Study

The goal of the present study was to answer our main questions:
(a) Do growth mindset interventions generally improve students’
academic achievement? (b) If there is such a benefit, is it through the
assumed underlying mechanism—growth mindset—or are apparent
effects due to inadequate study designs, reporting flaws, and/or bias?
We focus exclusively on growth mindset treatments aimed at
improving students’ academic achievement because, in educational
settings, this is often the ultimate outcome assumed to occur from

holding a growth mindset (see, e.g., Dweck et al., 2014; https://www
.mindsetworks.com/Science/Impact [retrieved July 29, 2021];
Rattan et al., 2015; Yeager et al., 2019).

Sisk et al. (2018) previously meta-analyzed the effect of growth
mindset interventions on academic achievement. However, the quality
of the evidence was not systematically evaluated. Thus, to best answer
our two questions, we conducted the first systematic and comprehen-
sive review of the growth mindset intervention on academic achieve-
ment literature that examines both the quantity and the quality of the
evidence according to a well defined set of best practices.

In the next section, we describe and justify the set of study design
and reporting characteristics that are critical for evaluating mechan-
isms of growth mindset interventions. Following the General
Method, we review the state of the growth mindset intervention
literature and describe patterns observed across growth mindset
intervention studies.

We then present the results of three meta-analyses. The first meta-
analysis addresses our first question of whether growth mindset
interventions generally improve students’ academic achievement.
This model used the same approach as Sisk et al.’s (2018): It
included all studies we could find that met the inclusion criteria,
regardless of study quality or interpretability of the mechanism.
Thus, the first meta-analysis provides the estimated effect of growth
mindset interventions on academic achievement when quality stan-
dards are lenient.

For this meta-analysis, we included the studies from Sisk et al.’s
(2018) meta-analytic literature search and updated the search with
studies that became available after their search stop date. Though
these meta-analyses are only a few years apart, the popularity of
growth mindset interventions has continued to increase, resulting in
many studies entering the literature in the intervening years. We
systematically searched for all growth mindset intervention studies
that compared treated students to control students on a measure of
academic achievement (student grades or standardized test scores).
We focused on treatment-versus-control studies because they provide
better evidence for an effect of a treatment than single-group studies.

Additionally, we conducted mixed-effect moderator analyses. We
tested theoretically meaningful moderator variables, such as
whether the effect size differed depending on students’ socioeco-
nomic status or level of challenge. We also tested multiple potential
methodological moderators such as the intervention delivery mode
and number of sessions. We completed this meta-analysis by
conducting publication bias analyses to assess the extent to which
such biases may be operating within the growth mindset interven-
tion literature.

The second and third meta-analyses attempt to answer our second
question of whether growth mindset is the underlying mechanism of
growth mindset interventions. The second model follows up on Sisk
et al.’s (2018) moderator analyses of manipulation checks. In this
model, we only included studies that demonstrated a significant
change in the mindsets of students who received the growth mindset
intervention. Thus, the goal of the second meta-analysis is to
evaluate treatment effects of studies that provide a minimal standard
of evidence that growth mindset is the underlying mechanism. We
note, however, that this model rests on the assumption that measures
of mindset are valid and reliable, and that other factors are not the
key mechanisms driving effects.

We conducted the same mixed-effects moderator analyses as in
the first meta-analysis when possible. Relatively few studies
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6 MACNAMARA AND BURGOYNE

demonstrated that the intervention influenced students’ mindsets.
Therefore, in some cases, not enough effects were available to
conduct moderator analyses.

The third model presents the best available evidence—growth
mindset intervention studies with the highest-quality study design
and evidence that growth mindset could be one of the underlying
mechanisms. As Yeager and Dweck (2020) point out, examining the
average effect size from a meta-analysis that combines all studies—
regardless of quality—is suboptimal. Instead, examining the best
available evidence will lead to a better estimate of the true effect.

Our goal for the third meta-analysis was to include studies that
demonstrated the intervention influenced students’ mindsets and
met all best practices criteria. No studies met all best practices
criteria. In this case, our plan was to relax the standard for the
number of best practices a study met until at least five studies could
be included. This process resulted in six studies meeting at least 60%
of the best practices criteria. There were not enough studies included
in the third meta-analysis to conduct moderator analyses.

Study Characteristics Critical for Accurately
Interpreting the Treatment Mechanism

The best practices criteria we evaluate belong to a larger group of
study characteristics critical for evaluating evidence. The character-
istics we describe apply to all psychological intervention studies,
though we focus on their implementation in growth mindset inter-
ventions in educational settings. These characteristics are needed to
draw clear conclusions from the research, particularly in interpreting
the treatment mechanism.

Best Practices in Intervention Design

The Intervention Is Compared to an Active Control
Condition

The control condition should be identical to the treatment condi-
tion in every way except for the critical ingredient of the treatment
(Simons et al., 2016), including matching participant expectations
(Boot et al., 2013). Passive comparison groups (no-contact, waitlist,
and teaching-as-usual controls) differ from the treatment group in
students’ and teachers’ expectations, attention, and engagement.
Differences between treatment and passive control groups could
account for perceived treatment effects, rather than growth mindset
messages.

A more rigorous methodology compares an intervention to an
active control group (sometimes called a treated control or a placebo
control). In an active control group, participants engage in similar
activities to those in the intervention, minus the critical ingredient
(i.e., growth mindset). An active control group is necessary but not
sufficient to attribute differences in achievement to the intervention
(Simons et al., 2016).

A fixed mindset intervention comparison group is a type of active
control. However, any differences between the groups cannot be
attributed to the benefit of a growth mindset intervention over a
detriment of a fixed mindset intervention, if there is one. Thus,
choosing an active (non-fixed-mindset) control group is the best
type of comparison group for isolating the critical ingredient of a
growth mindset.

Aside From Attribute Malleability, No Other
Differences Between the Treatment and Control
Group Should Be Introduced

In addition to comparing the treatment to an active control, the two
groups’ activities, perceptions, and experiences should be identical
except for the key manipulation: influencing one group to believe
intelligence or another attribute can change—that is, teaching a
growth mindset. Unless also applied to the comparison group, growth
mindset interventions should not additionally encourage treatment
group students to work harder, suggest strategies when facing chal-
lenges, help students set goals, or include any other treatment aspect.
When the treatment and control groups differ in multiple ways this
precludes interpretation of the mechanism driving any effects.

It may be that additional encouragement, strategies, and tips, such
as providing concrete actions for students, are necessary for a
mindset intervention to impact achievement (Yeager & Dweck,
2020). To determine if the intervention’s impact is from a change in
growth mindset augmented with encouragement, strategies, and/or
tips—rather than only due to the encouragement, strategies, and/or
tips—the control group needs to receive the same information as the
treatment group except for information about attribute malleability
(growth mindset). Without a control protocol that is otherwise
identical to the treatment, we cannot determine whether teaching
a growth mindset is necessary. Thus, in the presence of multiple
differences between treatment and control groups, any effects
cannot be clearly attributed to growth mindset.

A Priori Power Analysis

Adequate sample sizes are necessary for appropriate hypothesis
testing. A priori power analyses help researchers determine the
minimum sample size needed to appropriately test for an effect of a
given size. Adequate sample sizes are necessary to have confidence
in the precision of sample estimates, as small samples lead to high
uncertainty in the results. Thus, researchers should conduct an a
priori power analysis to determine the minimum sample size needed
to reliably detect the smallest effect size that would be of theoretical
and/or practical importance.

A priori power analyses, or sample size justification more
broadly, have become increasingly common in the past decade.
They have been part of the American Psychological Association’s
Journal Article Reporting Standards since their inception in 2008
(APA Publications & Communications Board Working Group on
Journal Article Reporting Standards, 2008). Reporting a power
analysis does not ensure the study is adequately powered. However,
reporting an a priori power analysis requires researchers to deter-
mine the expected effect size or smallest effect size of interest and
plan the study accordingly. If reported and followed, conducting a
priori power analyses also protects against questionable research
practices such as p-hacking and data peeking.

Random Assignment to Condition at the
Individual Level

Along with adequate sample sizes, random assignment to con-
ditions at the individual level helps ensure that the treatment and
control groups are comparable. That is, if participants are randomly
assigned to condition, there is an equally likely chance that any
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given individual with all their characteristics will be assigned to
either condition. With a large enough sample, on average, the groups
should be roughly equivalent regarding extraneous factors (e.g.,
ability, personality, motivation) that could affect the outcome of the
intervention. As the literature in an area grows, if it contains many
studies with large-sample sizes where participants were randomly
assigned to condition, the average effect of an intervention should
not be influenced by such extraneous factors.

Blinding

Blinding participants to condition assignment is important in
treatment-control designs where awareness of one’s condition
assignment (or that there are multiple conditions) could alter beliefs,
motivation, or otherwise influence behavior. Without blinding,
subject-expectancy effects might occur, especially in cases where
participants are aware or intuit that their assigned condition is
designed to be beneficial (the treatment condition) or is not designed
to be beneficial (the control condition; Boot et al., 2013). Partici-
pants not blinded to condition may also behave according to their
beliefs about the study administrators’ expectations (i.e., demand
characteristics). Unfortunately, blinding to condition assignment
does not ensure that expectations are equated: The intervention itself
can influence students’ expectations about improvement. In addition
to blinding to condition, researchers should explicitly test for
students’ expectations for the effectiveness of the intervention.

Blinding study administrators to condition assignment may reduce
demand characteristics if administrators do not have informed
expectations for participants to intuit. Blinding study administrators
to condition assignment may also help reduce observer-expectancy
effects—when study administrators consciously or unconsciously
influence participants (e.g., Rosenthal, 1976; Rosenthal & Rubin,
1978). Depending on the amount and type of administrator involve-
ment in the intervention, researchers should explicitly test adminis-
trator’s expectations for the effectiveness of the intervention.

Finally, blinding teachers to students’ conditions reduces the
chance that teachers’ beliefs about condition effectiveness and
knowledge of student assignment will influence their behavior
toward the student or their evaluation of student performance
(e.g., Ainsworth et al., 2015; Rosenthal & Jacobson, 1968).
Researchers should explicitly test teachers’ expectations about
the effectiveness of the intervention.

Growth mindset interventions should be designed and adminis-
tered to equate participant, administrator, and teacher expectations
and to reduce biases. Otherwise, readers cannot evaluate whether
differences between the treatment and control groups are due to the
treatment or these extraneous variables.

Testing Whether the Intervention Influenced
Treatment Students’ Mindsets

Assuming construct measures are valid and reliable, manipulation
checks are critical for drawing accurate conclusions about the effect
of the independent variable on the dependent variable when the
independent variable can only be manipulated indirectly (Hoewe,
2017), as is the case with growth mindset interventions. If manipu-
lation checks are not included or the manipulation check fails, there
is insufficient evidence to attribute intervention effects to the
hypothesized mechanism. Only when the manipulation check

succeeds is there evidence that an effect may be attributeable to
the hypothesized mechanism.

Researchers must also keep in mind that manipulation check
results are only as valid as their measures. If no measures accurately
reflect the underlying construct (e.g., due to demand characteristics,
variable response processes), then the responsible mechanism can-
not be determined until a valid and reliable measure has been
developed. If measures of mindset are valid and reliable, researchers
should test whether the intervention successfully influenced stu-
dents’ mindsets as intended and interpret treatment results in light of
this manipulation check.

Best Practices in Documentation, Analyses, and
Reporting

Following Detailed Preregistered Hypotheses,
Design, and Analysis Plans

Preregistration is required for all government-funded medical
clinical trials in the United States (Food & Drug Administration,
2007; see also Kaplan & Irvin, 2015). Preregistering in psychology
is a newer practice—for instance, the badge identifying preregis-
tered studies was introduced by Psychological Science in 2013
(Eich, 2014)—and is not mandated.

Preregistrations vary in their thoroughness, but the idea behind
preregistration is that researchers record their hypotheses, planned
sample, data collection stopping rule, measures, conditions, proce-
dure, and analysis plan before the data have been examined (and
ideally before the start of data collection). These public documents
are timestamped and uneditable, and can be embargoed (with access
given to reviewers) while authors work toward publication.

When a detailed preregistration has been created, the flexibility to
engage in certain “questionable research practices” (John et al.,
2012, p. 524) using “researcher degrees of freedom” (Simmons
et al.,, 2011, p. 1359) is curtailed. In particular, preregistration may
deter the following practices:

1. selectively excluding participants’ data based on the
results;

2. selectively reporting dependent measures based on the
results;

3. selectively reporting, comparing, or combining conditions
based on the results;

4. examining the data and deciding to collect more data if the
results are not significant; and

5. examining the data and deciding to stop data collection if
the results are significant (John et al., 2012).

Some might argue that insisting on preregistrations will suppress
discoveries. This need not be the case. Discoveries can continue to
be made via exploratory studies or exploratory analyses. To confirm
those discoveries and test new hypotheses, planned confirmatory
analyses and hypotheses should be registered a priori. Preregistered
studies are not necessarily well-designed studies. Nonetheless, more
trust can be placed in the veracity of results from studies that adhere
to detailed preregistrations than similar studies that do not.
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Reporting the Results of the Participants Who Participated

In large-scale randomized control trials where missing data,
noncompliance, deviations from protocols, and failure to start cases
are likely to occur, researchers must decide whether to conduct per-
protocol analyses, intent-to-treat analyses, or both. Per-protocol
analyses refer to analyses that only include the participants who
received the treatment (or control) as intended. Intent-to-treat
analyses refer to analyses that include all participants who were
assigned to condition regardless of whether they received the
treatment or violated protocols.

Per-protocol analyses are sometimes described as “proof of
principle” or method effectiveness (Porta et al., 2007; Sheiner,
2002) and are most appropriate when the goal of the study is to
evaluate the potential benefit for those who receive the treatment as
planned (Hollis & Campbell, 1999). However, per-protocol analy-
ses can introduce systematic bias by removing those who do not
comply. Noncompliers might have certain characteristics that differ
from compliers that would impact the effect of treatment (Shaya &
Gu, 2007) and noncompliance might be higher in the treatment
condition than in the control condition, violating the goal of random
assignment.

Intent-to-treat analyses are sometimes described as “proof of
practice” or use effectiveness (Porta et al., 2007; Sheiner, 2002)
and are most appropriate when the goal of the study is to evaluate the
estimated benefit of a change in treatment policy (Hollis &
Campbell, 1999) because in the real world not all people will
adhere to treatment. Though intent-to-treat analyses are often
viewed as a solution to the bias that can come with per-protocol
analyses, flexibility in intent-to-treat analysis decisions can also bias
results. In an analysis of randomized controlled trials reported as
using intent-to-treat analyses, Hollis and Campbell (1999) note that
there is no standard definition of intent-to-treat and researchers vary
widely in their interpretation. For example, researchers differed in
whether they included participants who never started the treatment,
whether they excluded participants after randomization and under
which circumstances, and how they handled missing data on the
outcome variable. They conclude “The intention to treat approach is
often inadequately described and inadequately applied. . .. Readers
should critically assess the validity of reported intention to treat
analyses” (p. 670).

Likewise, Porta et al. (2007) conducted a systematic review of
randomized two-armed clinical trials that reported both per-protocol
and intent-to-treat analyses. They found poor agreement between
the two approaches due to the uncertainty that protocol deviations
and missing values introduce. This variability may be due to
differences in exposure to the treatment mechanism as well as
differences in the method used to impute missing outcome values
in intent-to-treat analyses. Porta et al. concluded that using a single
statistical approach of either per-protocol or intent-to-treat analyses
does not protect against bias.

Intent-to-treat analyses should be more conservative than per-
protocol analyses because they will include individuals who did not
adhere to the treatment regimen, reducing the effect of treatment.
We should, therefore, be concerned when failure to comply with
treatment increases the reported effect of treatment. For example,
Outes and colleagues conducted a large-scale growth mindset
intervention in Peru. Of the 400 schools intended to administer
the intervention, 161 schools did not receive the materials or did not

administer the intervention. Per-protocol analyses—analyses that
only included the 239 schools that administered the treatment as
intended—yielded ds = 0.03 and 0.01 for the two academic
achievement measures (see Sisk et al., 2018). Outes et al. (2017)
reported intent-to-treat analyses—analyses where all 400 schools
were included in the treatment group. Despite the assumption that
intent-to-treat analyses should yield more conservative estimates
than per-protocol analyses, the reported intent-to-treat effects were
ds =0.11 and 0.08: Nearly four times and eight times the size of the
per-protocol results. Thus, failing to implement the treatment sub-
stantially increased the apparent effect of the treatment.

Outes et al. (2017) then additionally applied an adjustment for
schools’ noncompliance. Rather than bringing the effect size esti-
mates closer to the effects for schools that complied (ds = 0.03 and
0.01), this adjustment further increased the effect sizes to ds = 0.25
and 0.18, respectively. Thus, an adjustment ostensibly intended to
better reflect effects had students received the treatment, yielded
effect sizes eight to eighteen times the size of the effects for students
who received the treatment. The true explanatory effect of an
intervention cannot be determined when researchers have such
flexibility in applying estimates and adjustments.

Further, the type of analyses used should depend on the goal of
the study. Intent-to-treat analyses should be used when the goal is to
determine the pragmatic effects of a policy change rather than an
estimate of the potential effect when the treatment is received as
planned (Hollis & Campbell, 1999). We argue that the potential
benefit of treatment when received as planned, who benefits, and
how (by what mechanism), should be more firmly established in the
growth mindset intervention literature before investigating the
pragmatic effects of policy change.

That said, in the presence of protocol deviations, conclusions
regarding the effect of treatment cannot rest on either per-protocol or
intent-to-treat analyses alone (Porta et al., 2007). Thus, in cases of
large-scale studies where missing data, noncompliance, deviations
from protocols, and failures to start are likely to occur, both per-
protocol and intent-to-treat analytical results should be reported.

Reporting the Results of All Subsamples

Like any type of underreporting, selectively excluding the results
of subsamples provides an incomplete picture of the treatment
effects. For example, Broda et al. (2018) administered a growth
mindset intervention to incoming students at a large university and
grouped students into one of six subsamples (African American,
Asian, International, Latino/a, Multiracial, and White), but only
reported the results of three of these six subsamples, along with the
results of the “full sample.” The “full sample” only included five of
the six subgroups, without an explanation for why one group
(approximately 15% of the whole sample) was excluded from all
analyses. Readers cannot evaluate the full set of results when
subgroups are excluded.

As another example, in a recent large-scale growth mindset
intervention experiment, Yeager et al. (2019) excluded 50% of
the participants and only reported the results of students who were
“relatively lower achieving” (p. 366). If one or more subgroups are
important enough to be separated instead of reported as part of
the whole sample, all subgroups’ results should be reported for
comparison.
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Best Practices in Avoiding Financial Conflicts
of Interest

Many mindset researchers have a financial interest in demonstrat-
ing the benefits of growth mindsets. To be clear, a researcher can
become an expert on a topic and have income tied to their expertise
(e.g., raises at an institution, honoraria for scientific talks) without
having a perceived conflict of interest. A perceived conflict of
interest is introduced when one’s income is tied to promoting a
particular outcome, in this case, positive effects of growth mindset.
Financial incentives to report particular outcomes may influence
study design, analyses, how findings are interpreted, and which
results are reported and published (Roseman et al., 2011).

Some mindset researchers profit from selling self-help books that
tout the benefits of growth mindsets. With millions of books in print,
author profits likely exceed $1 million (Peterson, 2019). When
writing and promoting a growth mindset self-help book with
promises to explain “how we can learn to fulfill our potential”
(cover, Dweck, 2006, 2016) or build “confidence, courage, and grit”
(cover, Coates, 2020), there is a financial incentive to describe
evidence in favor of these claims and omit contradictory evidence.

The financial incentive to describe evidence aligned with pro-
moted content continues after writing the book. That is, people may
be more likely to buy a book on mindset after hearing about a
research study describing growth mindset’s benefits and less likely
to buy the book if they hear about conflicting evidence. Thus, book
authors subsequently conducting research on growth mindsets may
be, perhaps without awareness, more likely to look for evidence
supporting their book’s claims (confirmation bias) and less likely to
publish contradictory findings (contributing to publication bias).

Multiple growth mindset researchers are registered with speakers’
bureaus as motivational, inspirational, and keynote speakers, where
they charge $10,000-$50,000 per talk to speak about growth
mindset.® This income is not often acknowledged in scientific
publications (Chivers, 2019). Although psychology has no clear
financial conflict of interest standards about this type of income, the
medical field would consider not disclosing this revenue stream in
publications a violation of their ethical guidelines: Readers should
be alerted to financial interests they might perceive as potentially
influencing findings (Chivers, 2019). That is, presumably, compa-
nies hire mindset researchers as motivational speakers to hear about
the benefits of growth mindsets; knowledge of weak, mixed, null, or
counter-evidence to the benefits of growth mindset reduces that
appeal, which would reduce the number of invitations for these
lucrative speaking engagements.

Additionally, several growth mindset researchers have co-
founded, are employed by, or serve as paid consultants to organiza-
tions that sell or promote growth mindset interventions or services.
In the case of for-profit companies, more growth mindset products
sold/consulting contracts gained leads to more profit, and greater
potential financial compensation for cofounders, executives, and
employees. For nonprofit organizations, more clients seeking
growth mindset services leads to a stronger organization and greater
potential financial compensation for executive directors, employees,
and consultants. Mindset researchers earning income from either
type of organization are incentivized to report positive effects of
growth mindset in their research.

These biases may be unintentional. For instance, when a growth
mindset intervention has a null effect, growth mindset proponents

with a financial incentive may be likely to question the timing, the
training of the administers, contextual factors, or other nuances and
assume one of these issues suppressed the result. Critically, if a
positive effect is found, this same level of criticism may not be
applied. As Simons et al. (2016) state:

Although researchers no doubt view their own work as objective and
untainted by corporate influences, evidence from fields like medicine
raise doubts about the ability to remain neutral when financial incentives
are aligned with one outcome (e.g., see Bekelman et al., 2003; Garg
et al., 2005; Perlis et al., 2005). (p. 168)

Best Practices That Were Inclusion Criteria

Here, we mention best practices in intervention design and in
documentation, analyses, and reporting that were part of our inclu-
sion criteria. As such, all studies included in the subsequent system-
atic review and meta-analyses met these criteria and we do not count
them when examining the number of best practices criteria studies
met. We introduce these study and report characteristics here to
explain their importance for accurately interpreting the treatment
mechanism when evaluating growth mindset intervention studies.

The Intervention of Interest Is Isolated From Other
Treatments

To test the efficacy of a particular intervention, there must be a
condition in which participants only receive the intervention of
interest for comparison with a control group. If an intervention is
combined with another treatment, either by design or during
analysis, readers cannot evaluate whether the intervention is
effective or whether effects are due to the other treatment or their
combination. For example, Tillis (2019) randomly assigned stu-
dents to a treatment group or a control group. The treatment group
students received a growth mindset intervention, a stereotype
threat intervention, and a relevance and cognitive dissonance
intervention. By designing the study to combine multiple inter-
ventions, the effects of the growth mindset intervention cannot be
isolated experimentally. We only included studies where the
growth mindset intervention was administered independent of
other intervention protocols.

It can be similarly problematic when researchers design a study
where the effect of the growth mindset intervention can be isolated,
but then combine multiple interventions’ effects when reporting the
results. For example, Paunesku et al. (2015) conducted a study where
students were randomly assigned to a control condition, a growth
mindset intervention, a sense-of-purpose intervention, or a growth-
mindset-and-sense-of-purpose combined intervention. This design is
excellent because it allows the researchers to determine (a) the effect
of the growth mindset intervention, (b) the effect of the sense-of-
purpose intervention, and (c) the effect of the combined growth
mindset and sense-of-purpose intervention relative to the control.

3 See for example, https://www.aaespeakers.com/speakers/carol-dweck,
https://www.speakerbookingagency.com/talent/carol-dweck. See also for
example, https://www jla.co.uk/conference-speakers/carol-dweck, https://
www.celebrityspeakersbureau.com/talent/carol-dweck/, https://www.nopa
ctalent.com/speaker/carol-dweck.php (all preceding retrieved August,
22nd, 2020). See https://www.allamericanspeakers.com/celebritytale
ntbios/Lisa+Blackwell,+PhD/399102 (retrieved September 16th, 2020).
See also https://www.thelavinagency.com/speakers/david-yeager (retrieved
March 28th, 2021).
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However, Paunesku and colleagues combined all three intervention
groups into one (the mindset intervention, the sense-of-purpose
intervention, and the combined mindset and sense-of-purpose inter-
vention) and compared this single combined intervention group to
the control group for one of their two outcomes. Combining all three
intervention conditions to compare with the control group obfuscates
the effects of the individual treatment conditions as well as the effects
of the combined mindset and sense-of-purpose condition. We only
included studies where the effect of the growth mindset intervention
could be evaluated independently of other interventions’ effects.

Measuring Direct Outcomes Rather Than Indirect
Outcomes

If the goal is to measure the effect of a treatment on an outcome,
researchers should measure the outcome of interest as directly as
possible. In the case of growth mindset interventions in education,
much of the time, the outcome of interest is students’ academic
achievement. There are several potential direct measures of aca-
demic achievement, such as grades and standardized tests scores. All
studies included in our systematic review and meta-analyses exam-
ined the effect of growth mindset interventions on grades (exam
grades, course grades, grade averages) and standardized test scores.

Though the measurement of indirect effects is useful for testing
mediation, conclusions about an unmeasured outcome should not be
drawn from indirect effects. In the case of mindset, the effect of
growth mindset interventions on academic achievement is assumed
to occur via motivational processes, such as motivation to learn and
seek challenges. However, given the weak links between mindset
and motivational processes (e.g., Burgoyne et al., 2020; Burnette
et al., 2013; Payne et al., 2007) and between these motivational
processes and achievement (e.g., Burnette et al., 2013), one cannot
infer the effect of mindset on academic achievement based on
mindset’s relationship to a motivational process. For example, if
a study were to test the impact of a growth mindset intervention on
motivation to seek challenges, this outcome measure should not be
used to draw conclusions about mindset interventions’ effects on
academic achievement—academic achievement should be mea-
sured directly if attempting to draw conclusions about it.

As another example, if the outcome of interest is on-time college
graduation, on-time college graduation should be the measured
outcome. Measuring full-time status as a freshman, which in turn
predicts on-time college graduation, should not be the outcome
variable used to draw conclusions about growth mindset interven-
tion effects on on-time graduation (see Yeager, Walton, et al., 2016).
Examining whether a growth mindset intervention predicts a pre-
dictor of academic achievement does not provide strong evidence
that the intervention directly predicts that outcome.

Using Continuous Variables Over Artificially
Dichotomized Variables

Artificially dichotomizing continuous measures is rarely concep-
tually or statistically defensible, and frequently yields misleading
results (MacCallum et al., 2002). Although artificial dichotomiza-
tion is most often performed on the predictor variable in correla-
tional psychological research (e.g., a median split), some researchers
will artificially dichotomize the outcome variable (MacCallum et al.,
2002). An example is artificially dichotomizing grade point

averages (GPA) into satisfactory grades (As, Bs, and Cs) and
unsatisfactory grades (Ds and Fs) when examining the effect of a
mindset intervention. This practice reduces the information avail-
able to answer the question of what effect an intervention has on
achievement. For instance, it reduces variance such that a C— grade
is treated the same as an A+. No studies included in our systematic
review and meta-analyses artificially dichotomized continuous
measures.

Interpretation Considerations

The following characteristics are critical for interpreting treatment
mechanisms accurately, but we do not code them as best practices
criteria. We explain why in each case. We introduce these study and
report characteristics here to explain their importance for evaluating
growth mindset intervention studies.

Equivalent Control Group at Baseline

In addition to using an appropriate control condition, the control
group should be comparable to the experimental group on key
outcome variables before treatment (in the present case, academic
achievement). Otherwise, the results may be difficult to interpret
(Redick & Webster, 2014). Statistically controlling for preinterven-
tion differences does not necessarily solve this problem. For exam-
ple, suppose the treatment group’s average baseline score was
higher than the control group’s average baseline score, but neither
group showed any improvement from pre- to postintervention. An
ANCOVA controlling for preintervention differences would indi-
cate a benefit of the intervention for the treatment group despite no
improvement from the intervention (i.e., Lord’s paradox, Lord,
1967; see also Wright, 2006).

Additionally, baseline scores or factors associated with baseline
scores could interact with the effect of the intervention—for exam-
ple, some mindset proponents have suggested that growth mindset
interventions may be more effective for lower-achieving students
than higher-achieving students (e.g., Yeager et al., 2019). If the
treatment and control groups differ on the outcome variable measure
at baseline, the effect of the intervention may be ambiguous.

An equivalent control group at baseline is critical for interpret-
ing the treatment mechanism. However, we do not consider having
an equivalent control group at baseline a best practice because it
may not be a failure of the study design. That is, despite random
assignment to condition, the treatment and control groups
could still differ on preintervention academic achievement due
to chance.

Controlling for the Familywise Error Rate

If multiple tests are conducted for the same hypothesis, the
familywise error rate should be adjusted. Otherwise, the chance
of erroneously observing a significant effect increases beyond the o
level. For example, suppose a growth mindset intervention mea-
sured academic achievement at three time points for each of seven
classes, any of which could support the hypothesis that the growth
mindset intervention impacted achievement. With 21 significance
tests and an o level of .05, we should expect that one outcome will be
significant by chance even if the null hypothesis is true because the
typical a level (.05) permits a false positive rate of 5%. If only one
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significance test is conducted per hypothesis, then there is only a
small chance that it will reveal a significant effect when none truly
exists. Thus, the a level for multiple tests of the same hypothesis
should be controlled (e.g., applying Bonferroni’s correction).

Though controlling for the familywise error rate is a best practice
in reporting, we do not code it as such because it does not impact the
results of meta-analyses, as meta-analyses evaluate the size of the
effect rather than its significance. That said, as we systematically
reviewed the literature, we found multiple instances of practices that
inflate the Type I error rate as well as inappropriate interpretations of
significance levels. Readers should consider whether the familywise
error rates need to be adjusted when evaluating growth mindset
intervention studies.

Testing for Differences Between Groups
When Claiming Group Differences

When authors make claims about the importance of the treatment
for a given subgroup compared with other subgroups, they should
test for those claimed differences. For example, Broda et al. (2018)
stated their mindset intervention was “designed to impact underrep-
resented student groups” (p. 322). Yet, they do not report a test of
whether the treatment impacted students differently depending on
their identified group membership.

As another example, Yeager et al. (2019) only reported the results
of the 50% of students performing below their school’s median.
They stated this was in part because lower-achieving students may
have more academic difficulties and therefore may benefit more
from a growth mindset intervention than higher-achieving students.
Yet, they did not report a test of whether the treatment effect for
lower-achieving students differed from the treatment effect for
higher-achieving students.

Testing for group differences when claiming or implying group
differences is a best practice in analyses. As with controlling for the
familywise error rate, we do not code this characteristic as a best
practice criterion here because it does not impact the results of meta-
analyses. That said, when evaluating growth mindset intervention
studies, readers should consider whether claims of subgroup differ-
ences are warranted by proper statistical tests.

General Method
Transparency and Openness

Hypotheses, methods, and planned analyses were preregistered at
https://ost.io/ga9jk. Deviations and decisions not explicit in the
preregistration are reported in the Appendix. We designed the
meta-analyses and report the results in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement (Moher et al., 2009) and the American Psy-
chological Association’s Quantitative Meta-Analysis Article Re-
porting Standards (Appelbaum et al., 2018). The meta-analytic data
are openly available at https://osf.io/ajhxv/.

Inclusion Criteria and Literature Search
The criteria for including a study were as follows:

* A growth mindset treatment not combined with any other
intervention, was administered directly to students, where

the primary goal was to increase students’ belief that one
or more human characteristics (e.g., intelligence, person-
ality) are malleable.

* A relevant comparison group (active, passive, or fixed-
mindset condition), henceforth control, was included.

* A measure of academic achievement—course exam grade
(e.g., midterm exam), single course grade, GPA, or stan-
dardized test performance—was reported.

* An effect size reflecting the difference between the growth
mindset intervention group and the control group on one or
more measures of academic achievement after the inter-
vention was reported, or enough information was provided
to compute this effect size.

* The methods and results were in English.

These inclusion criteria are identical to Sisk et al.’s (2018)
inclusion criteria, with two exceptions. The first is that we included
studies that only reported intent-to-treat analyses when we could not
obtain the effects for students who completed the intervention (i.e.,
per-protocol analyses). The second is that we only included inter-
ventions that directly taught that a human characteristic could
change. This criterion excluded studies where the apparent goal
was to induce growth mindsets, but the manipulation only involved
praising effort or attributing success to effort.

Praise-only and attribution-only interventions were described as
instilling a growth mindset for many years (see, e.g., Dweck, 2007c,
2008b, 2010; Dweck et al., 2014; Haimovitz & Dweck, 2017; Levy &
Dweck, 1999; Walton & Wilson, 2018; Yeager & Dweck, 2012).
For example, Mueller and Dweck (1998) performed a now-classic
praise-only study where Dweck (2008b) later described the manip-
ulations as follows: “intelligence praise instilled more of a fixed
mindset, making students believe that their intelligence was a fixed
trait, whereas the effort praise instilled more of a growth mindset”
(p. 57). Later on, after Li and Bates (2019) attempted near replica-
tions of Mueller and Dweck (1998) and concluded the results failed
to replicate, Dweck and Yeager (2019a) argued that praise- and
attribution-only studies are not mindset studies. They stated: “In
mindset studies, participants receive explicit instruction about the
malleability of ability” (p. 18).

The included studies came from two distinct searches. We used
the output from the systematic search conducted by Sisk et al. (2018)
through October 28, 2016, who used psychology-oriented,
education-oriented, and multidiscipline databases (APA PsycINFO,
ERIC, PubMed, ProQuest Dissertations & Theses), as well as
Google Scholar, emailing authors, contacting organizations, and
posting requests for data on a Society for Personality and Social
Psychology forum (see Sisk et al., 2018, for details).

Following the methods used by Sisk et al. (2018), we systemati-
cally searched for relevant published and unpublished studies that
became accessible between October 28th, 2016 and August 7th,
2019. See Figure 1. For records in 2016 where it was not clear which
month they became available, we rescanned them in the current
search. A team of five (the authors and three research assistants)
searched the databases, Google Scholar search engine year by year,
and past conference programs for references based on the search
terms listed in Figure 1. The authors divided the references by year
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