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Abstract
Single session growth mindset interventions can limit the development of depres-
sive symptoms among high school students, yet, few studies have examined wheth-
er these interventions affect well-being or differ depending on gender. This study 
examined the effects of a growth mindset of personality intervention on primary 
outcomes of depressive symptoms and well-being (i.e., subjective happiness and 
life satisfaction) in adolescent girls and boys. In a parallel, 2(time) x 2(condition) x 
2(gender), randomized control trial using 1:1 blinded allocation, participants were 
assigned to an experimental (growth mindset of personality) or control intervention 
(growth mindset of athletic ability). English speaking students in grade 9 and 12 
(ages 13–18 years) at three high schools in Ontario, Canada were recruited, and 
reported depressive symptoms and well-being at baseline and 4-months follow-up.

Of 472 participants, 318 participants (58% girls, 60.8% white, M age = 14.9 
years) returned for follow-up and were analyzed (experimental, n = 167; control, 
n = 152). A three-way interaction was identified (F(1,308) = 6.81, p = .01, η2 = 0.022) 
such that girls endorsed reduced depressive symptoms at follow-up in the experi-
mental condition (d = 0.31), but no such change was observed in boys (d = 0.07). 
The experimental intervention had no effect on subjective happiness, and effects on 
life satisfaction require further investigation.

Single session growth mindset interventions may be helpful for depressive symp-
toms in adolescent girls. Future research should examine longer follow-ups and 
explore intervention features most applicable to boys. Clinical trial registration #: 
NCT04133389.
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1 Introduction

Adolescence is a period of transition with heightened risk for depressive symptomatol-
ogy and disorders (Hankin, 2009; Merikangas et al., 2010). Youth mental illness has 
become a major focus for youth health globally (World Health Organization, 2003). 
Depression often develops during adolescence, and is associated with increased risk 
for suicide, and substantial psychosocial impairments (Balázs et al., 2013). Rates of 
clinical depression rise substantially during adolescence with recent data indicating 
a prevalence rate of 8% at age 13–14, increasing to a prevalence of 15% by age 18 
(Merikangas et al., 2010). In response to this increased risk, depressive symptoms 
have become an important target of preventative efforts, and many researchers rec-
ommend programs that can be disseminated to adolescents via educational systems 
(Masten et al., 2018; Seligman et al., 2009). Single session online interventions, 
which are brief and are not reliant on specially trained or clinical administrators, are 
amenable to wide dissemination (Schleider & Weisz, 2018). Meta-analytic findings 
indicate an overall positive impact of single session interventions on a range of psy-
chological problems; however, effects on depressive symptoms were non-significant 
overall, and are thus in need of more study (Schleider & Wiesz, 2017).

Given that central beliefs about the self, future, and world are theorized to underlie 
the development of depression (Beck, 1967), growth mindset beliefs about person-
ality have been identified as a potential target for interventions aiming to reduce or 
prevent depressive symptoms (Yeager & Dweck, 2012). Growth mindset refers to 
possessing the belief that personal characteristics can grow and change (Dweck & 
Legget, 1988). Initial intervention studies targeting growth mindset have shown pro-
tective effects against or reductions in depressive symptoms (Miu & Yeager, 2015), 
however not all interventions evidence positive effects (Calvete et al., 2019). Inter-
ventions studied to date vary in length (single session vs. multiple session), method 
of presentation (online vs. paper), types of activities (reading vs. interactive/ vid-
eos), length of follow-up, and population focus (e.g., community sample, at risk 
groups, girls only; Calvete et al., 2019; Miu & Yeager, 2015; Schleider & Weisz, 
2018; Schleider et al., 2020). Further, the impacts of growth mindset of personality 
interventions have largely focused on outcomes of psychopathology or dysfunction, 
and in line with a positive clinical psychology approach (e.g., Wood & Tarrier, 2010), 
there is a need to also consider the potential positive impacts of these interventions on 
youth well-being. Finally, despite important gender differences in depressive symp-
tomology (e.g., higher risk of disorder and earlier onset of symptoms amongst girls; 
Crockett et al., 2020, Hankin, 2009), previous research has rarely considered how 
effects of growth mindset of personality interventions may differ between genders. 
Thus, the current study aims to examine the impacts of growth mindset intervention 
targeting depressive symptoms using online content in a single session, examining 
both outcomes of psychopathology and wellbeing, and directly assessing the role of 
gender in intervention effectiveness.
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1.1 Growth Mindset

Although mindset was initially examined in the academic domain (e.g., targeting 
beliefs about academic ability), individuals also hold mindset beliefs about the mal-
leability of personal characteristics that define themselves and others (e.g., one’s lik-
ability, social roles); such beliefs are referred to as mindset of personality (Dweck 
et al., 1995; Erdley et al., 1997; Yeager & Dweck, 2012). Holding a growth mind-
set of personality is associated with lower levels of psychological distress, includ-
ing depressive symptoms as observed in meta-anaytic investigation (Burnette et al., 
2020; Schleider et al., 2015). Prominent theories of the development of depression 
have long identified the role of cognition, and postulated that beliefs about the sta-
bility of self, others, and the world reflect a specific vulnerability (Abramson et al., 
1989; Beck, 1967; Hankin, 2009). The theory of mindset of personality aligns with 
these social cognitive theories of depression. Mindset shares particular similarities 
to Abramson’s (1989) theory, in which individuals are theorized to hold attributional 
styles with themes related to success in interpersonal domains (e.g., that lack of suc-
cess with friendships may be stable). Indeed, mindsets have been described as core 
beliefs (Blackwell et al., 2007), that influence one’s interpretation and understanding 
of the world and one’s experiences (Miu & Yeager, 2015). Researchers argue that 
mindset regarding the malleability of personal characteristics becomes a framework 
for predictions and interpretations of events (Yeager & Dweck, 2012), and influences 
responses to adversity and challenge (Miu & Yeager, 2015). In particular, beliefs 
about malleability of personality can influence an individual’s processing of social 
information, such that attributions and judgments vary with mindset (growth vs. 
fixed) (Dweck et al., 1995). Those who endorse a fixed mindset of personality tend 
to attribute behavior and outcomes to an individual’s traits, and assume that current 
behavior is predictive of future behavior. Whereas those who hold a growth mindset 
of personality tend to focus more on external or situational mediators when making 
causal attributions of behavior and are less likely to assume that current behavior is 
predictive of future behavior (Dweck et al. ,1995).

Adolescents who hold a fixed mindset of personality are more likely to respond 
helplessly when they encounter social challenges, such as peer victimization (Yeager 
et al., 2013). Erdley and colleagues (1997) found that children’s mindset of personal-
ity predicted response to social failures, such that those with a fixed mindset were 
more likely to withdraw effort in social interactions, believe they were not a likable 
person, express fewer positive emotions. Having a fixed mindset is associated with a 
host of negative outcomes for children and adolescents such as lower use of cognitive 
reappraisal, poor social functioning, and higher depressive symptoms (Tamir et al., 
2007; Yeager et al., 2013a). Positive relationships with peers are positively associ-
ated with overall wellbeing, and support the development of resilience (Masten et al., 
2008). Peer victimization, and low perceived social support may put adolescents at 
risk for poor mental health (Rigby, 2000).

Given the cascade of social and cognitive processes that are tied to mindset beliefs, 
teaching a growth mindset of personality is promising for the reduction of negative 
attributions associated with social challenges, and for fostering prosocial behaviour 
that can reduce risk for depression. In adolescence in particular, social relations are of 
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central importance and can substantially impact mental health and well-being while 
also being a potential source of adversity that can increase risk for depression (Nolan 
et al., 2003). Further, because mindset beliefs are theorized to form during challeng-
ing transitions often present during this developmental phase (Dweck, 2006), adoles-
cence is an ideal intervention window.

1.2 Growth Mindset Interventions

Mindset beliefs appear responsive to intervention, such that teaching growth mind-
set can lead to greater endorsement of growth mindset beliefs (Blackwell et al., 
2007; Schleider et al., 2020). More importantly, teaching a growth mindset appears 
to improve a number of meaningful outcomes, such as depressive symptoms and 
negative attributions (Miu & Yeager, 2015; Yeager et al., 2013). Lab studies have 
found that teaching a growth mindset of personality led to faster recovery from social 
stressors in teens aged 12–15 (Schleider & Weisz, 2016b), and a lower likelihood of 
attributions of hostile intent after 8 months (Yeager et al., 2013).

In one key intervention study, students entering high school read a compelling arti-
cle that taught growth mindset of either personality (experimental) or athletic ability 
(control), then were asked to summarize the lesson of the article and apply it to their 
own experience using an activity intended to increase internalization of the interven-
tion’s message. This single session intervention was associated with the stability of 
reported levels of depressive symptoms over 9 months while those in the control 
condition showed an increase in depressive symptoms (Miu & Yeager, 2015). The 
increase seen in the control condition was noted to be proportional to that commonly 
experienced by those transitioning to high school (Merikangas et al., 2010; Miu & 
Yeager, 2015), suggesting such interventions have promise for buffering against 
developmentally typical increases in depressive symptoms during adolescence.

Length and design of intervention, control group, follow-up period, and sample 
composition often vary among intervention studies, but taken together, findings point 
to a meaningful impact on depressive symptoms. For example, an engaging single 
session online growth mindset intervention reduced depressive symptoms endorsed 
by high risk youth aged 12–15 at 9-months follow-up (Schleider & Weisz, 2018). 
Another similar single session online growth mindset intervention led to a reduction 
in depressive symptoms in rural grade 10 girls compared to a sexual health con-
trol over 4-months follow-up (Schleider et al., 2020). Notably, across domains of 
growth mindset (academic and personality), it is argued that these brief growth mind-
set interventions are scalable and could effectively be disseminated to a wide range 
of students (Paunesku et al., 2015; Schlieder & Weisz, 2018; Yeager et al., 2016). 
Despite these promising findings, Calvete and collegues (2019) found mixed effects 
in a double blind, randomized controlled trial of a paper and pencil growth mindset of 
personality intervention versus an educational control in a sample of 867 grade 8–10 
students in Spain after 12-months follow-up. Depressive symptoms were reduced in 
grade 8 students, remained stable in grade 10 students, and surprisingly, increased 
in those in grade 9 (Calvete et al., 2019). It may be that a paper and pencil style of 
intervention is less engaging and impactful than more interactive formats. All these 
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design factors, as well as participant engagement, should be considered in design of 
further intervention studies.

In a recent meta-analysis assessing growth mindset interventions spanning both 
academic and mental health domains, findings indicated that the growth mindset 
intervention literature is characterized by heterogeneity (Burnette et al., 2022). Due 
to the varability of outcomes, intervention practices, hypothesized mediators, and 
moderators (target groups), analyses were organized by domain and evaluated the 
impact of moderators and intervention fidelity on intervention effectiveness. Within 
the domain of mental health outcomes, most interventions were found to be a single 
session and approximately half an hour in length. Despite substantial heterogeneity, 
when implemented with high fidelity and targeting groups most likely to benefit from 
the intervention, meta-analytic findings suggest a potential average impact of d = 0.32 
for interventions targeting mental health outcomes. However, because implemen-
tation practices vary widely and moderators strongly impact effectiveness, further 
research that uses high intervention fidelity and examines the effect on moderators 
are needed to identify best practices.

1.3 Outcomes of Well-being

Much extant growth mindset intervention literature examines impacts on adolescent 
psychopathology, however, such exclusive focus on reduction of negative experi-
ence has been criticized in psychological science (Wood & Tarrier, 2010). A stron-
ger approach jointly considers how multiple related outcomes may function together 
(e.g., depressive symptoms and life satisfaction; Gruman et al., 2018). Well-being, 
which consists of both affective experiences of happiness and cognitive appraisals 
of life satisfaction (Diener et al., 2003), is predictive of a number of important out-
comes including improved social relationships (see Diener et al., 2017). Unfortu-
nately, well-being tends to decrease thoughout adolescence (González-Carrasco et 
al., 2017). Thus, the current study aimed to examine growth mindset intervention 
impacts on a wider set of youth outcomes, including depressive symptoms and well-
being (both subjective happiness and life satisfaction). Well-being is also strongly 
associated with and influenced by social relationships (Tay & Diener, 2011). Thus, 
although there is some evidence linking growth mindset and well-being, these rela-
tions are yet to be examined within the context of a growth mindset of personality 
intervention. Such research would broaden understanding about the potential impacts 
of interventions beyond the potential decrease of psychopathology (e.g., depressive 
symptoms).

1.4 The Role of Gender

In addition to several other known risk factors in adolescence, gender, specifically 
being women and girls, has been well established as conferring higher risk for 
development of depressive symptoms, a difference that emerges as early as age 13 
(Crockett et al., 2020; Hankin, 2009). Similarly, reductions in well-being through-
out adolescence are more pronounced in girls (González-Carrasco et al., 2017). As 
such, some growth mindset intervention research has focused exclusively on girls 
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(Schleider et al., 2020). Despite the differing experience and development of mental 
health challenges between boys and girls in adolescence, meta-analyses of growth 
mindset interventions found that most studies do not investigate gender-based differ-
ences (Schleider et al., 2015). In their most recent meta-analysis, Burnette and col-
leagues (2022) emphasize the importance of the assessment of moderators in growth 
mindset interventions, and in understanding the effects on focal (targeted) groups. 
However, gender has not been explored as a key moderator (Burnette et al., 2020). 
Thus, it is important to better understand how differing experience of depressive 
symptoms and well-being between genders may impact intervention effectiveness.

1.5 Present Study

The current study examined whether a 30-minute single session growth mindset 
of personality intervention would impact primary outcomes of high school student 
depressive symptoms, subjective happiness, and life satisfaction over 4-months fol-
low-up. Although there is evidence of association between growth mindset and risk 
for depression (Burnette et al., 2020), and promise of growth mindset of personality 
interventions (Miu & Yeager, 2015; Schleider et al., 2020; Schlieder & Weisz, 2018), 
there is a wide variety of designs, format for delivery, follow-up periods, outcome 
measures, and populations targeted among such interventions. Further to this vari-
ability, not all interventions have seen similar effects (e.g., Calvete et al., 2019); this 
body of work is still developing, and more comparison across studies is needed to 
clarify the most effective design, method for delivery, and target group to build a 
cumulative knowledge that can then be applied more widely. More specifically, there 
has been little focus on considering broader potential impacts on youth outcomes 
that include well-being, little understanding of effects between genders, and in non-
selected secondary school community sample. Therefore, using a novel online inter-
vention, the current study sought to replicate and build on the current literature in the 
following ways: (1) to explore/replicate effects of previous mindset of personality 
interventions on depressive symptoms (Miu & Yeager, 2015; Paunesku et al., 2015; 
Schleider et al., 2020; Schleider & Weisz, 2018; Yeager et al., 2016); (2) compare 
treatment effects with those for an active treatment control group; (3) to broaden 
outcome varibles of interest to include of well-being (i.e., happiness and life satisfac-
tion); and (4) and considered the role of gender in intervention effects. We also exam-
ined whether the intervention would impact secondary outcomes of growth mindset 
of personality (using a specific growth mindset of personality measure, and a general 
growth mindset measure). Specifically, the current study was guided by the following 
research questions and hypotheses:

RQ1: Immediately following intervention, will the change in endorsement of 
growth mindset within-subjects from baseline to post-test differ between experimen-
tal and control conditions? H1: We hypothesized an interaction between the effects 
of condition and time on growth mindset immediately post-intervention such that 
endorsement of growth mindset would increase across time points in the experimen-
tal condition but remain the same in the control condition.

RQ2: Following intervention, will the change in endorsement of growth mindset 
within-subjects from baseline to 4 month follow-up differ between experimental and 
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control condition? H2: We hypothesized an interaction between the effects of condi-
tion and time on growth mindset such that endorsement of growth mindset would 
increase across time points in the experimental condition but remain the same in the 
control condition.

RQ3: Following intervention, will the change in depressive symptoms within-
subjects from baseline to 4 month follow-up differ between experimental and control 
conditions? H3: We hypothesized an interaction between the effects of condition and 
time on depressive symptoms. Specifically, it was expected that those in the experi-
mental condition would show no change, and those in the control condition would 
endorse more in reported depressive symptoms (reflecting normative development of 
depressive symptoms over time). Given the relationship between gender and depres-
sive symptoms, gender differences were explored in this model.

RQ4: Following intervention, will the change in well-being (as measured by life 
satisfaction and subjective happiness) within-subjects from baseline to 4 month fol-
low-up differ between the experimental and control conditions? H4: We hypothesized 
an interaction between the effects of condition and time on wellbeing (i.e., life satis-
faction and happiness) such that those in the experimental condition would endorse 
an increase in wellbeing over time, and those in the control condition would show 
no significant change. Given the relationship between gender and well-being, gender 
differences were explored in this model.

2 Method

2.1 Design

The study design and outcomes were pre-registered with clinicaltrials.gov (Identi-
fier # NCT04133389); the full protocol is available in the supplementary materials. 
The study was a parallel randomized controlled trial that employed a 2 (condition 
– between participants) by 2 (time – within participants) by 2 (gender – between 
participants) mixed measures design to assess a brief online growth mindset of per-
sonality intervention. Participants were randomly assigned to one of two conditions 
(experimental or control) in a 1:1 allocation ratio, and data were collected from 
each participant at two time points. Primary outcomes were depressive symptoms, 
life satisfaction, and subjective happiness scores at 4 months follow-up. Secondary 
outcomes were growth mindset measures immediately post-intervention, and at 4 
months follow-up.

2.2 Participants

Participants were recruited from three public high schools within a medium sized 
city in southwestern Ontario, Canada. Students from grade 9 and 12 classes (those 
transitioning in and out of high school) who could read and write in English were 
eligible and invited to participate. Students in grades 10 and 11 who were enrolled in 
grade 9 and 12 classes were not excluded. Parental consent forms were distributed 
via classroom teachers to all eligible students, and partcipants were enrolled when 
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consent forms were returned. Student assent was obtained prior to initiation of study 
procedures.

Power analyses indicated a minimum sample size of 176 would be needed to detect 
a an interaction effect with a power of 0.80, effect size of d = 0.15 (as per Miu & Yea-
ger, 2015), and an estimated correlation between repeated measures of 0.3, across 
the time points using a mixed measure 2 × 2 × 2 ANOVA (calculated using G*Power).

2.3 Procedure

2.3.1 Data Collection

With obtained parental consent, students attended a data collection at their school to 
complete the study online. Participants were offered an incentive (i.e., 1 in 50 chance 
to win a $25 gift card). Participant assent was obtained via the online survey system 
prior to administration.

Depressive symptoms, subjective happiness, and life satisfaction data were col-
lected at two time points: baseline and 4 months post intervention (primary out-
comes). Replicating research in this field (Aronson et al., 2002; Burnette et al., 2018; 
Schleider et al., 2020), and in keeping with recommendations from a recent review 
(Burnette et al., 2022) to measure the effect of interventions on growth mindset, 
growth mindset of personality and general growth mindset beliefs were assessed at 
three time points: baseline, immediately post-intervention, and at 4 months follow-up 
(secondary outcomes). Multiple measurements allowed for the assessment of both 
the immediate and longer-term impacts of the intervention on growth mindset beliefs. 
Measurement of growth mindset immediately post-intervention occurred in the same 
session as baseline data collection and the intervention. The study took place in the 
library, classroom, or computer lab of participants’ high schools.

2.3.2 Randomization and Blinding

Participants were randomly assigned to learn growth mindset of either personality 
(experimental condition) or athletic ability (control), similar to previous research 
(Miu & Yeager, 2015). Participants were randomly assigned within the Qualtrics sur-
vey using the Qualtrics randomizer and “evenly present elements” functions1. Thus, 
researchers and participants were blinded to allocation during intervention adminis-
tration as well as during pre- and post-intervention data collection.

2.3.3 Interventions

Following collection of baseline data, participants viewed one of two 30-minute 
growth mindset interventions administered using the same online system (Qual-
trics) used for data collection. The experimental condition taught growth mindset of 

1  Qualtrics’ randomizer uses a Mersenne Twister algorithm to randomly assign condition. The “evenly 
present elements” function tracks allocation to ensure even participant assignment per condition using a 
block size of 2.
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personality while the control condition taught growth mindset of athletic ability2. A 
novel educational program targeting youth growth mindset was developed for this 
research.

Participants were taught a growth mindset in a manner similar to previous brief 
growth mindset interventions designed by Miu and Yeager (2015) and Burnette et al. 
(2018). Each intervention condition included 5 sections: (1) introduction to growth 
mindset, (2) details about growth mindset of either personality or athletic ability, 
scientific information about neuroplasticity, and tips for applying growth mindset, 
(3) tips and examples from students and celebrities, (4) a review of concepts and a 
“saying-is-believing” task replicated from Miu and Yeager (2015) and in keeping 
with recommendations from a recent review (Burnette et al., 2022) in which partici-
pants were instructed to write their own example of growth mindset, and (5) a four-
part goal setting task as replicated from extant growth mindset research (Burnette et 
al., 2018) using a mental contrasting and implementation intentions (MCII) structure 
(Kirk et al., 2013). Section 1 was the same in both the experimental and control 
conditions, and Sects. 2–5 were specific to growth mindset of personality or athletic 
ability. The intervention content was designed to be engaging and age appropriate 
and included videos, quotes, images, and audio. Ten multiple choice questions were 
presented throughout the intervention to assess engagement and facilitate internaliza-
tion of the content (see detailed intervention description in protocol).

2.4 Measures

2.4.1 Demographics

Demographic information was collected at the outset of the study, including the par-
ticipant’s self-reported age, gender, grade, academic level, ethnicity, and family’s 
socioeconomic status. Gender was assessed using a single item which asked for par-
ticipant’s self-reported gender. Socioeconomic status was assessed using the Hol-
lingshead index (Bornstein et al., 2002). Participants also completed a mental illness 
screener (single item) that asked whether they had been diagnosed with a mental 
illness, and if so, the specific disorder(s). Because the control intervention taught 
growth mindset of athletic ability, involvement in varsity athletics was also assessed 
(single item).

2.4.2 Depressive Symptoms (Primary)

Depressive symptoms were assessed using the Beck Depression Inventory (BDI-II; 
Beck et al., 1996), which consists of 21 items using a 4-point expanded rating scale 
from 0 to 3. The current study used only 20 items; as per ethics review, the item que-

2  In some previous studies control conditions consisted of interventions that teach themes such as cop-
ing skills or sexual education. However, such control conditions have been criticized as a comparison 
for growth mindset interventions as it is possible that observed differences are the result of benefits of an 
optimistic message, rather than specifically teachings about growth mindset (Miu & Yeager, 2015). Thus, 
the current study used a conservative control that includes an optimistic message and a parallel format, but 
that had no theorized impact on outcomes of interest.
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rying suicidal ideation was removed. Item scores were summed to determine sum-
mary scores from 0 to 60, such that higher scores indicate higher levels of depressive 
symptoms. The current sample had an α = 0.93 at baseline.

2.4.3 Happiness (Primary)

Happiness (which represents the affective component of well-being) was measured 
using the Subjective Happiness Scale (SHS; Lyubomirsky & Lepper, 1999) to assess 
perceived personal experiences of overall happiness. This measure has four items 
rated on a 7-point Likert scale; responses are averaged to create a summary score and 
higher scores reflect higher levels of subjective happiness. The current sample had 
an α = 0.90 at baseline.

2.4.4 Life Satisfaction (Primary)

Life satisfaction (which represents the cognitive component of well-being) was mea-
sured using the Brief Multidimensional Student Life Satisfaction Scale (BMSLSS; 
Seligson et al., 2003), which includes five items that assess global life satisfaction as 
a reflection of five life domains: family, school, friends, self, and living environment. 
The BMSLSS uses a 7-point Likert scale with higher scores representing higher lev-
els of life satisfaction. The current sample had an α = 0.85 at baseline.

2.4.5 Growth Mindset (Secondary)

The Implicit Personality Theory Questionnaire (IPTQ) (Erdley et al., 1997) was used 
to measure participants’ growth mindset3 of personality; specifically it measures the 
extent individuals believe one’s personality can change. This three-item measure uses 
a 6-point Likert scale that ranges from strongly agree to strongly disagree and pres-
ents only fixed mindset items (e.g., You have a certain personality and it is something 
that you can’t do much about). Higher scores on this measure were associated with 
higher levels of fixed mindset (i.e., lower growth mindset). The current sample had 
an α = 0.84 at baseline.

Additionally, several growth mindset researchers have opted to use a general mea-
sure of beliefs about the capacity for a person to change overall (Dweck et al., 1995) 
to allow for non-specific assessment of beliefs that core attributes of a person can 
change. Although designed to assess beliefs that a person as a whole can change, this 
measure appears similar to the personality measure as it refers to “the kind of person 
someone is”. Thus, the Implicit Person Theory Measure (IPTM) was also used to 
examine a generalized domain of growth mindset. This is a three-item measure with 
a 6-point Likert scale ranging from strongly agree to strongly disagree. Similar to 

3  Growth mindset has previously been named implicit theory because of the implicit nature of these 
beliefs, and as such measures use this previous terminology, however more recent research has returned to 
the term growth mindset because these beliefs are often made explicit through intervention (e.g., Schleider 
et al., 2020). In the clinical trials registration the term implicit theory was used to refer to growth mindset, 
and these are identified as secondary outcome measures. For this manuscript the term growth mindset is 
used as this is more consistent with current literature.
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other measures, scores on each item were averaged, and higher average scores were 
associated with stronger fixed mindset beliefs (or lower growth mindset). The current 
sample had an α = 0.83 at baseline.

To assess for differences in previous exposure to education on growth mindset, a 
single item measure was included that asked whether students have learned, or expect 
to learn about growth mindset at school. This was measured immediately prior to 
presentation of the intervention.

2.4.6 Engagement

Responses to the 10 multiple-choice questions within the intervention were summed 
to create a quantitative engagement score (range 0–10) used to evaluate participant 
engagement in the intervention. Written responses to the intervention were also qual-
itatively evaluated to assess engagement (using a procedure adapted from Yeager 
et al., 2016). Content analysis of responses was conducted by two coders using a 
simple binary coding procedure (see supplemental material for details), which coded 
responses as either 1) engaged: includes content related to the intervention, or 0) not 
engaged: does not include content related to the intervention.

2.5 Analysis Plan

Preliminary analyses involved the exploration of descriptive statistics, pre-interven-
tion differences, correlations, tests of assumptions, transformations as necessary (see 
supplemental materials for details), and the assessment of outliers. Engagement was 
assessed both qualitatively and quantitatively using data collected in response to mul-
tiple choice knowledge questions and narrative responses integrated into the interven-
tion. Randomization was assessed by comparing intervention conditions on baseline 
measures of age, gender, ethnicity, socio-economic status, and diagnostic status.

Primary analyses of the intervention used general linear models (GLM) to test 
for effects of time, condition, and interactions on growth mindset and outcomes of 
depressive symptoms, happiness, and life-satisfaction. Because of the strong rela-
tion between gender and primary outcomes (i.e., depressive symptoms, subjective 
happiness, and life satisfaction) established in previous literature (Crockett et al., 
2020; Hankin, 2009) and replicated in this research (details in results), gender was 
included in these models via a 2 (time) x 2 (condition) x 2 (gender) mixed ANOVA. 
Although some previous work has included gender as a covariate in similar analyses, 
doing so accounts only for variability contributed to the independent variables (see 
supplement for details of the covariate analysis), thus in the present study gender 
was included as a fixed factor to directly explore its role in intervention effects. Due 
to the low number of students identifying as non-binary (n = 3), effects could not be 
assessed, and they were excluded from this analysis.

Planned comparisons were conducted to assess within-subjects effects across time 
and in each condition and gender. Patterns and effect sizes (Cohen’s d) of paired 
comparisons were examined (calculated and interpreted using methods outlined by 
Lee, 2016: computed by mean difference divided by the standard error). Effect sizes 
represent mean change in primary and secondary outcome scores over time in each 
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 intervention condition. Based on a-priori theory and pre-registration of hypotheses, 
paired comparisons were conducted for all variables whether or not interaction effects 
were identified in the Omnibus ANOVA.

2.6 Analytic Approach

Participants were retained if they participated at both baseline and follow up, even if 
determined to not have engaged with or completed the intervention. However, three 
participants who did not appear to even view the intervention, were removed from 
analyses. Further participants were removed prior to final analyses because their data 
were unusable (missing data prevented calculation of all outcome scores), a dupli-
cated match (n = 1), data represented an outlier on an outcome measure (n = 1), or 
no data were present (n = 4). This study applied a per protocol approach (see flow 
diagram Fig. 1 for details). For remaining participants, if missing data prevented the 
calculation of a construct summary score, participants were deleted pairwise from 
analyses that used the missing construct (0–5% of cases in each measure). See proto-
col for details regarding missing data procedure.

Consistent with recommendations in psychological science to de-emphasize p-val-
ues and statistical significance (Wasserstein & Lazar, 2016; Wasserstein et al., 2019), 
in the current study, we include p-values as only one component that contributes to the 
meaningfulness of findings (Wasserstein et al., 2019). To interpret results we also con-
sider the context of the study design and state of the literature (Betensky, 2019), com-
bined with reporting of estimates and confidence intervals of effect sizes (Goodman et 
al., 2019; Krueger & Heck, 2019), and strong a priori theory (Krueger & Heck, 2019).

3 Results

3.1 Sample Characteristics

Parent consent forms were distributed to 2153 students in September 2019. Of 567 
students who returned consent forms, 479 students attended for baseline data collec-
tion (October 2019), and 472 students were randomized. At four-months follow-up 
(February-March 2020), 69% of students returned (67% experimental, 71% control) 
indicating an overall attrition rate of 31%. Of those who attended the four months 
follow-up, 152 students in the experimental condition, and 166 students in the control 
condition were retained for analysis for a total of 318 participants (See CONSORT 
flow, Fig. 1). Sample characteristics and differences between conditions are described 
in Table 1; participants had a mean age of 15 years (65% grade 9, 34% grade 12), 
were 58% girls, 61% white/European ethnicity, 91% were in the “academic” stream 
of the Ontario curriculum4, and 91% reported no previous mental illness diagno-

4  In the Ontario curriculum students are enrolled such that they are streamed toward various post-second-
ary outcomes. “Academic” level suggests students are bound for university after high school, “Applied” 
suggests students are bound for college, “Essential” suggests students are bound for the work force, and 
“Life skills” suggests teaching students basic life skills. See Table 1 for breakdown of students in each 
stream.
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Fig. 1 CONSORT diagram of the flow of participants through the study
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Overall
n = 318

Personality
n = 152

Athletic
n = 166

Difference
F Chi X p

Age (years) Mean (SD) 14.89 
(1.54)

14.93 
(1.56)

14.86 
(1.53)

0.174 0.677

Gender 0.866 0.834
Female 184 

(57.9%)
86 
(56.6%)

98 
(59.0%)

Male 128 
(40.3%)

63 
(41.4%)

65 
(39.2%)

Gender fluid/non-binary 3 (0.9%) 1 (0.7%) 2 (1.2%)
Did not identify 3 (0.9%) 2 (1.3%) 1 (0.6%)

Grade 2.116 0.549
9 205 

(64.5%)
98 
(64.5%)

107 
(64.5%)

10 1 (0.3%) 0 (0.0%) 1 (0.6%)
11 4 (1.3%) 3 (2.0%) 1 (0.6%)
12 108 

(34.0%)
51 
(33.6%)

57 
(34.3%)

Academic 3.504 0.173
Level Academic 289 

(90.9%)
143 
(94.1%)

146 
(88.0%)

Applied 27 
(8.5%)

9 (5.9%) 18 
(10.8%)

Essential 0 (0.0%) 0 (0.0%) 0 (0.0%)
Life Skills 1 (0.3%) 0 (0.0%) 1 (0.6%)
Did not report 1 (0.3%) 0 (0.0%) 1 (0.6%)

SES 0.161 0.689
(Hollings-
head rating 
1–9)

Mean (SD) 5.74 
(1.97)
(n = 284)

5.69  
(1.94)
(n = 135)

5.79 
(2.01)
(n = 149)

Mental 
Illness

10.484 0.163

No Diagnosis
Depression (inc. comorbid)
Comorbid Conditions
Anxiety
ADHD
Depression (sole diagnosis)
OCD
Eating Disorder
Autism/Asperger’s
Learning Disability

289 
(90.9%)
15 
(4.7%)
16 
(5.0%)
5 (1.6%)
2 (0.6%)
2 (0.6%)
1 (0.3%)
2 (0.6%)
0 (0.0%)
1 (0.3%)

133 
(87.5%)
10 (6.6%)
11 (7.2%)
5 (3.3%)
1 (0.7%)
1 (0.7%)
0 (0.0%)
1 (0.7%)
0 (0.0%)
0 (0.0%)

156 
(94.0%)
5 (3.0%)
5 (3.0%)
0 (0.0%)
1 (0.6%)
1 (0.6%)
1 (0.6%)
1 (0.6%)
0 (0.0%)
1 (0.6%)

2.246 0.134

Ethnicity 11.531 0.318
White/European 193 

(60.7%)
97 
(63.8%)

96 
(57.8%)

Southeast Asian 53 
(16.7%)

28 
(18.4%)

25 
(15.1%)

South Asian 30 
(9.4%)

13 (8.6%) 17 
(10.2%)

Table 1 Demographics of study participants, and differences between conditions at baseline
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sis. No significant differences in demographics or involvement in varsity athletics 
were identified between conditions at baseline (see Table 1). There was, however, 
a difference between conditions in their previous exposure to growth mindset, such 
that fewer students in the experimental condition (34.2%) had exposure to previous 
teaching about growth mindset than in the control condition (48.2%). Any impact of 
this initial difference would only have a more conservative impact on results, and 
thus was not interpreted further. Similarly, no significant differences in primary or 
secondary outcomes were identified between conditions at baseline (see details in 
supplemental materials Table S1).

3.2 Preliminary Analyses

Examination of correlations between outcomes as well as tests of assumptions were 
conducted, and are available in the supplemental materials.

3.2.1 Engagement

Participants correctly answered an average of 9.96 (SD = 0.26) out of 10 embedded 
questions and 94% of students wrote about content related to the intervention’s teach-
ing (Cohen’s κ = 0.73). The correlation between quantitative and qualitative engage-
ment measures was r = .37, p < .001, suggesting overlap across the two methods of 
engagement evaluation. Taken together, findings suggest students were appropriately 
engaged in the intervention.

Overall
n = 318

Personality
n = 152

Athletic
n = 166

Difference
F Chi X p

Multiple Ethnicities 16 
(5.0%)

3 (2.0%) 13 
(7.8%)

West Asian 8 (2.5%) 5 (3.3%) 3 (1.8%)
Black/African/Caribbean 8 (2.5%) 2 (1.3%) 6 (3.6%)
Arab 3 (0.9%) 1 (0.7%) 2 (1.2%)
Latin American 3 (0.9%) 2 (1.3%) 1 (0.6%)
Indigenous 2 (0.6%) 1 (0.7%) 1 (0.6%)
West Indian 1 (0.3%) 0 (0.0%) 1 (0.6%)
Did not report 1 (0.3%) 0 (0.0%) 1 (0.6%)

Growth 
mindset

6.389
Had exposure 132 

(41.5%)
52 
(34.2%)

80 
(48.2%)

No previous exposure 186 
(58.5%)

100 
(65.8%)

86 
(51.8%)

Varsity 
Athletics

0.133 0.715
Varsity Athlete 89 

(28.0%)
44 
(28.9%)

45 
(27.1%)

No Varsity Athletics 229 
(72.0%)

108 
(71.1%)

121 
(72.9%)

Table 1 (continued) 
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3.3 Effects of Intervention on Mindset (Secondary Outcomes)

Effects of the intervention on measures of mindset were assessed using 3 (time) 
by 2 (condition) mixed ANOVAs via GLM and planned paired comparisons (see 
Table 2. Analyses indicated a main effect of time on mindset of personality [F(2, 
618) = 104.632, p < .001, η2 = 0.254)], and general mindset [F(2, 616) = 97.688, 
p < .001, η2 = 0.241], with large effect sizes. There was no main effect of condition 
on mindset of personality [F(2, 618) = 2.948, p = .087, η2 = 0.009], or general mindset 
[F(2,616) = 0.168, p = .682, η2 = 0.001]. As hypothesized, a small interaction effect of 
time x condition on mindset of personality [F(3, 616) = 7.603, p < .001, η2 = 0.024], 
and general mindset [F(3, 614) = 7.413, p = .001, η2 = 0.024] was observed. Examina-
tion of planned paired comparisons showed that from baseline to immediately post 
intervention endorsement of both personality and general growth mindset increased 
(see Table 2) with a large effect in the experimental condition, and a medium effect 
in the control condition. From baseline to 4-months follow-up paired comparisons 
showed an increase in endorsement of both personality and general growth mindset in 
the experimental condition, and in the control condition only an increase of endorse-
ment of personality growth mindset, with no change in general growth mindset.

3.4 Effects of Intervention on Primary Outcomes

Effects of the intervention on outcomes of depressive symptoms, perceived happi-
ness, and life satisfaction were assessed using 2 (time) x 2 (condition) x 2 (gender) 
mixed ANOVAs via GLM and planned paired comparisons.

3.4.1 Depressive Symptoms

Analyses indicated no main effect of time or condition on depressive symptoms, as 
well as no 2-way interaction effects (between time and condition, time and gender, 
or gender and condition). However, it is notable that the 2-way time x condition 
effect [F(1,308) = 3.414, p = .066, η2 = 0.011] given the effect approaches significance. 
Analyses indicated a large size main effect of gender [F(1,308) = 20.548, p < .001, 
η2 = 0.063], as well a small size three-way interaction effect between time, condi-
tion, and gender [F(1,308) = 6.807, p = .01, η2 = 0.022] (see Table 3), which indicated 
that depressive symptoms from baseline to follow-up differed between the experi-
mental versus control condition, and patterns differed between genders (see Fig. 2). 
Examination of planned paired comparisons of simple effects (see Table 4) showed 
no changes in depressive symptoms in either the control or experimental condition 
for boys. However, for girls, depressive symptoms increased in the control condition 
(Mdiff = -1.451, p = .046, d = − 0.203, 95%CI [-0.087, 0.493]), and decreased in the 
experimental condition (Mdiff = 2.221, p = .004, d = 0.311, 95%CI [0.019, 0.602]).

3.4.2 Happiness

Analyses indicated no main effect of time, no 2-way interaction effects (between 
time and condition, time and gender, or gender and condition), and no 3-way interac-
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tions effects (between time, condition, and gender) on subjective happiness (Table 3). 
Further, planned paired comparisons were conducted based on a-priori theory, and 
indicated no differences in subjective happiness between baseline and 4-months fol-
low-up, for girls or boys, in either condition (Table 4), and thus no meaningful impact 
of the intervention on subjective happiness (see Fig. 2).

Notably, a small main effect of gender [F(1,306) = 6.532, p = .011, η2 = 0.021] 
on subjective happiness was identified, which suggests that overall girls evidenced 
lower subjective happiness than boys. Additionally, a small main effect of condition 
[F(1,306) = 3.910, p = .049, η2 = 0.013] on subjective happiness was identified, which 
indicates that those in the control condition reported lower subjective happiness than 
those in the experimental condition across time points.

Effect F p η2

BDI
Time 0.062 0.804 0.000
Condition 0.258 0.612 0.001
Gender 20.548 < 0.001*** 0.063
Time * 
Condition

3.414 0.066 0.011

Time * Gender 0.472 0.492 0.002
Condition * 
Gender

0.615 0.433 0.002

Time * Condi-
tion * Gender

6.807 0.010* 0.022

SHS
Time 0.270 0.604 0.001
Condition 3.910 0.049* 0.013
Gender 6.532 0.011* 0.021
Time * 
Condition

1.469 0.226 0.005

Time * Gender 0.013 0.909 0.000
Condition * 
Gender

0.516 0.473 0.002

Time * Condi-
tion * Gender

0.243 0.623 0.001

BMSLSS
Time 3.637 0.057 0.012
Condition 1.025 0.312 0.003
Gender 13.686 < 0.001*** 0.043
Time * 
Condition

2.986 0.085 0.010

Time * Gender 0.002 0.964 0.000
Condition * 
Gender

0.159 0.691 0.001

Time * Condi-
tion * Gender

0.000 0.990 0.000

Table 3 Main effects and inter-
actions of primary outcomes 
from baseline to 4-months 
follow up

*p < .05, **p < .01, ***p < .001
Note: Participants who 
identified as non-binary 
or did not identify their 
gender (n = 6) could not be 
considered a separate group 
and were removed from 
these analyses. BDI = Beck 
Depression Inventory; 
SHS = Subjective Happiness 
Scale; BMSLSS = Brief 
Multidimensional Student Life 
Satisfaction Scale.
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Fig. 2 Primary outcomes (depressive symptoms, subjective happiness, and life satisfaction) from base-
line to 4-months follow up between condition, and gender. Error bars are the standard error of the mean 
difference between baseline and 4-months follow up. The personality condition is represented by a 
solid line, the control condition is represented by a dashed line
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3.4.3 Life Satisfaction

Analyses indicated no main effect of time or condition on life satisfaction, no 2-way 
interaction effects (between time and condition, time and gender, or gender and 
condition), and no 3-way interactions effects (between time, condition, and gender) 
(Table 3). However it is notable that a small main effect of time may be meaningful 
[F(1,307) = 3.637, p = .057, η2 = 0.012], suggesting an overall decrease in life satisfac-
tion over time.

Importantly, findings indicated a medium main effect of gender [F(1,307) = 13.686, 
p < .001, η2 = 0.043] such that girls reported lower life satisfaction than boys overall.

Interestingly, examination of the planned paired comparisons showed a reduction 
in life satisfaction for girls between baseline and 4-months follow-up in the control 
condition with a small effect size (Mdiff = 0.143, p = .043, d = 0.207, 95% CI [-0.084, 
0.489]), and in contrast, no change in life satisfaction over time in the experimental 
condition (Table 4). This pattern in paired comparisons may indicate a small positive 
protective effect of the experimental intervention on life satisfaction in girls, however 
findings are interpreted conservatively considering the omnibus results and may sug-
gest the effect is relatively weak (see Fig. 2).

Table 4 Means and paired comparisons of primary outcome measures across baseline and 4-months follow 
up within each condition and gender (pairwise deletion, two tailed, and Bonferroni corrections)

Mean (SD) Paired Comparisons
Condition Total 

N
Baseline 4-Months 

follow up
Mean 
difference

se p d

BDI
 Boys Control 65 12.07 (9.27) 11.94 

(10.39)
0.133 0.887 0.881 0.019

Personality 63 12.10 (9.72) 12.59 
(12.62)

-0.494 0.901 0.584 -0.069

 Girls Control 98 17.85 
(10.85)

19.30 
(12.72)

-1.451 0.722 0.046* -0.203

Personality 86 18.09 
(11.68)

15.87 
(11.84)

2.221 0.771 0.004** 0.311

SHS
 Boys Control 64 4.44 (1.48) 4.36 (1.54) 0.078 0.13 0.549 0.075

Personality 63 4.78 (1.48) 4.90 (1.51) -0.127 0.131 0.334 -0.122
 Girls Control 97 4.11 (1.55) 4.10 (1.50) 0.005 0.106 0.961 0.005

Personality 86 4.27 (1.50) 4.35 (1.42) -0.081 0.112 0.469 -0.078
BMSLSS
 Boys Control 65 5.53 (0.97) 5.38 (1.00) 0.147 0.086 0.087 0.220

Personality 63 5.53 (1.03) 5.52 (1.15) 0.008 0.087 0.923 0.012
 Girls Control 97 5.02 (1.22) 4.88 (1.19) 0.143 0.07 0.043* 0.207

Personality 86 5.13 (1.11) 5.12 (1.09) 0.006 0.075 0.938 0.009
*p < .05, **p < .01, ***p < .001
Note: Participants who identified as non-binary or did not identify their gender (n = 6) could not be 
considered a separate group and were removed from these analyses. BDI = Beck Depression Inventory; 
SHS = Subjective Happiness Scale; BMSLSS = Brief Multidimensional Student Life Satisfaction Scale.
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4 Discussion

This study examined how a 30-minute single session online intervention that taught 
growth mindset of personality affected the mindset beliefs, depressive symptoms, and 
well-being of a community high school sample of 318 adolescents over a 4-month 
period. Both the personality condition (which taught that personalities are not fixed 
and can change and grow) and the active control condition (which taught growth 
mindset of athletic ability with an equally positive message) were evidenced to be 
engaging and increased endorsement of growth mindset beliefs immediately post 
intervention, with larger effects in the personality condition. Effects were maintained 
over four months (albeit with small effect sizes). Consistent with previous literature, 
gender had an independent main effect on all primary outcomes (depressive symp-
toms, subjective happiness, and life satisfaction), such that across time and condition 
girls reported substantially higher depressive symptoms, and lower life satisfaction 
and subjective happiness than boys. Results suggest that gender is the strongest and 
most consistent predictor of primary outcomes in this study. Interestingly, however, 
gender appeared to interact with the intervention’s impact on depressive symptoms. 
In particular, girls reported decreased depressive symptoms at follow-up, indicat-
ing a responsiveness to the intervention, that was not seen in boys. For outcomes of 
well-being, the growth mindset of personality intervention showed an inconclusive, 
protective effect on life satisfaction in girls that warrants further exploration, and did 
not affect ratings of subjective happiness.

4.1 Mindset Beliefs

Consistent with previous research (Aronson et al., 2002; Burnette et al., 2018; 
Schleider et al., 2020) and hypotheses, the personality condition led to a large 
increase in endorsement of growth mindset beliefs of personality immediately post-
intervention. After 4 months, changes to mindset beliefs had diminished but were 
still meaningfully different, which is also consistent with previous findings (Burnette 
et al., 2018; Blackwell et al., 2007; Schleider et al., 2020). As hypothesized, for par-
ticipants in the personality condition, endorsement of general growth mindset beliefs 
followed a similar pattern. Although most previous research suggests that growth 
mindset teachings are domain specific (Yeager & Dweck, 2012), the personality and 
general measures of growth mindset share similarities, and current findings indicate 
that the content of growth mindset of personality interventions could lead to a gener-
alization of growth mindset beliefs.

In contrast to hypotheses and established theory about domain specificity, the con-
trol condition also increased endorsement of growth mindset of personality beliefs 
immediately post intervention, albeit with a weaker effect than the personality 
condition, and participants demonstrated a weaker yet still meaningful increase in 
endorsement of growth mindset of personality from baseline to 4-months follow-
up. However, this change did not persist for the general growth mindset measure, 
possibly suggesting that the teachings of the control condition (growth mindset of 
athletic ability) were not generalized in the same way as the teachings of the per-
sonality condition. Again, this pattern of results suggests potentially more salience 
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of the teachings of growth mindset of personality. Alternatively, participants in the 
control condition may have been providing socially desirable responses by applying 
teachings to the personality and general growth mindset measures, as no measure of 
the athletic domain was evaluated. Unfortunately, previous research that used growth 
mindset of athletics as a control did not examine change in growth mindset beliefs 
(Miu & Yeager, 2015), making this a novel finding. Further research is needed to bet-
ter delineate the implications of such a control condition on growth mindset beliefs.

In contrast to previous research (Schleider & Weisz, 2016a), the current study 
found no difference of growth mindset measures between genders at baseline. The 
previous research measured growth mindset in the domain of thoughts, feelings, 
and behaviours in students aged 11–14, unlike the current study which measured 
growth mindset in the domain of personality in students aged 13–18. This differ-
ence observed as a function of measurement focus may suggest that growth mindset 
beliefs about personality do not differ between genders as they do in other measures, 
or that gender differences in mindset (personality related) are less pronounced as 
adolescents develop. Regardless, further research in this area is needed.

4.2 Depressive Symptoms

The current results showed a reduction in depressive symptoms after 4 months after 
the single session 30 min personality growth mindset intervention in girls compared 
to a slight increase in depressive symptoms for girls in the control condition; no 
similar changes were observed in boys. Noteably, at baseline, the mean depressive 
symptom score for girls fell in the mild clinical range. And although mean depres-
sive syptoms in both conditions remained in this same clinical range at follow up, 
groups meaningfully diverged. The mean of the control condition reached the upper 
end of the mild clinical range, and the mean of the personality condition fell closer to 
the lower end of the mild clinical range. Athough small, these change in depressive 
symtoms in girls are statistically significant, and are similar in magnitude to that of 
other studies using similar methods and measures (Schleider & Weisz, 2018). Fur-
ther, recent meta-analytic findings suggest that effect sizes between 0.10 and 0.20 are 
“within a reasonable.

benchmark for expected effects” for such interventions. Although the findings in 
girls align with similar interventions (Miu & Yeager, 2015; Schleider et al., 2020; 
Schleider & Weisz, 2018), and with meta-analytic findings of the relation between 
psychological distress and growth mindset beliefs (Burnette et al., 2020), the differ-
ing impacts of the intervention between genders is novel and may have important 
implications.

Previous research clearly indicates that gender plays an important role in the devel-
opment of depressive symptoms in adolescence (Hankin, 2009). Indeed, in our sam-
ple, girls reported substantially higher rates of depressive symptoms than did boys at 
baseline, and showed a slight increase in depressive symptoms in the control condi-
tion over time. A meta-analysis of the relation between growth mindset and mental 
health outcomes was unable to assess potentially differing patterns between genders, 
and suggested exploration in future work (Schleider et al., 2015). A recent meta-
analysis emphasized the important of assessing for moderators to better determine 
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for whom growth mindset interventions are most effective (Burnette et al., 2022). 
However, most previous work examining the effect of growth mindset interventions 
on depressive symptoms has controlled for gender but has not directly examined 
differing impacts on boys and girls, leading to gender being accounted for, but not 
directly examined. In one growth mindset of personality intervention study, gender 
differences were explored in a sample of students entering high school (grade 9 only), 
but no interaction between condition and gender was included in the analyses (Miu 
& Yeager, 2015). Similarly, in a study of a growth mindset of personality interven-
tion in at risk youth age 12–15, gender was included as a covariate (along with age, 
and family structure) but not identified as a significant predictor of youth reported 
depressive symptoms in a model with time and condition (Schleider & Weisz, 2018). 
In both of these samples, participants were younger than those in the current study 
and in the latter study had previously identified symptoms of depression or anxiety. 
It is possible that gender differences observed in the current study emerge later in 
adolescence as girls and boys continue to diverge, and may also be most identifiable 
in an unselected samples rather than samples targeting at risk youth. Because gender 
differences have not been thoroughly examined in previous work, it is possible that 
effects seen in combined samples of older adolescents in previous research is driven 
primarily by girls.

One study that focused exclusively on adolescent girls found a reduction in depres-
sive symptoms at 4-months follow-up after a growth mindset intervention targeting 
mindsets related to personality, intelligence, self-regulation (Schleider et al., 2020). 
This work taken together with the current findings suggest a promising impact of 
growth mindset of personality interventions in the prevention of depression for girls 
specifically. For boys, baseline differences may have led to a floor effect, such that 
change could not be measured. Although boys reported lower depressive symptoms 
compared to girls, the average depressive symptoms reported by boys may still be 
clinically relevant as the baseline mean fell just below the clinical cut off, especially 
since subthreshold depression is associated with negative outcomes and later devel-
opment of depression (Balazs et al., 2013; Klein et al., 2009). Thus the depressive 
symptoms reported by boys in this sample are still a worthy target of preventative 
efforts.

Our findings suggest that adolescent boys may not be benefiting from growth 
mindset interventions (as currently constructed) in the same ways girls appear to be. 
One explanation for this difference, is the well-estabished differences in social roles 
and value orientations between boys and girls. Blatt and Zuroff (1992) classically 
argued that girls (vs. boys) tend to be higher in sociotropy (i.e., value of and motiva-
tion towards social relationships) whereas boys may be higher than girls in autonomy 
(i.e., value of and motivation towards independence and self-esteem), a tendency sup-
ported by evidence (see Yang & Girgus, 2019 for meta-analysis and review). These 
value orientations have been theorized to play an important role in the development 
of depression in adolescence (see Blatt & Zuroff, 1992 for review). Those with socio-
tropic tendencies are particularly affected by others, and may experience sociotropic 
depression when they experience perceived social losses or rejection. The content 
of the current intervention (and most growth mindset of personality interventions) 
teaches the belief that socially relevant characteristics can change. This particular 
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focus may thus be more relevant to girls, and align with the sociotropic prototype of 
depression more common in women and girls.

Further research on the differential effectiveness of growth mindset interventions 
on boys and girls is worthy of attention, including identifying which aspects of inter-
ventions are more or less effective with boys in particular, and possibly considering 
how to apply growth mindset to values aligned with an autonomous prototype of 
depression more common in boys. Notably, some previous studies included specific 
populations at risk for experiencing depression (Miu & Yeager, 2015; Schleider et al., 
2020; Schleider & Weisz, 2018) and as such may have seen more pronounced effects 
than those observed in our broad and unselected sample of adolescents attending 
public school. Taken together, current finding are promising, and add to the growing 
literature suggesting such interventions can have a meaningful effect on depressive 
symptoms in adolescence.

4.3 Well-Being as Indexed by Happiness and Life Satisfaction

Inconsistent with hypotheses, the intervention showed no effect on subjective hap-
piness over the follow-up period, and endorsement of happiness in both boys and 
girls remained similar from baseline to follow-up. However, analyses of life satis-
faction showed an inconclusive effect of intervention; no 2 or 3-way interactions 
were identified, but a priori paired comparisons indicated a small protective effect 
in girls, such that girls in the control condition showed a decline in life satisfaction 
over 4-months follow-up, while those in the experimental condition endorsed stable 
life satisfaction ratings. Given the lack of statistically significant interactions, these 
findings are inconclusive and should be interpreted cautiously, thus requiring further 
investigation. Similar to established patterns of well-being in adolescence (González-
Carrasco et al., 2017), boys in our sample reported higher levels of happiness and life 
satisfaction at baseline than girls. These baseline differences seemed not to impact 
intervention effects on happiness (as it did with depressive symptoms), but did seem 
to have a possible impact in intervention effects on life satisfaction. Overall, findings 
were inconclusive regarding the impact of teaching a growth mindset of personality 
on life satisfaction but warrant further examination particularly among girls, and cur-
rently indicate no impact on subjective happiness.

There may be a number of explanations for these mixed findings. First, findings 
could indicate that teaching growth mindset of personality impacts cognition but may 
not impact affective experience. Such interventions focus on changing thoughts and 
beliefs, which may not align with the affective nature of subjective happiness, and 
instead are more impactful in cognitive appraisals of life satisfaction. Second, well-
being is composed of many separable facets (Diener et al., 2017) and the well-being 
measures in the current study covered a broad conceptualization of well-being. The 
current growth mindset intervention is focused on beliefs in one domain of life, and 
as such the measures used in the current study may have been too broad to detect 
changes in life satisfaction and well-being in peer relations in particular. Future 
research may benefit from examining more targeted measures of well-being in simi-
lar designs. Despite these challenges, we argue that these findings on life satisfaction 
in girls may align with previous findings of protective effects on depressive symp-
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toms (Miu & Yeager, 2015), and that further study is warranted to determine whether 
growth mindset interventions have potential for broader impacts on important youth 
outcomes.

4.4 Limitations & Future Directions

Although there were several strengths of the current study including the RCT design, 
engaging intervention content, assessment of gender, and inclusion of well-being out-
comes, some limitations require note. The current sample was composed of largely 
university bound (designated “academic” level in the Ontario curriculum), majority 
white/European students living in Ontario Canada, which limits generalizability to 
other populations. However, examining effects in a non-selected public school sam-
ple is also a strength as this may be representative of future scaled-up broad adminis-
tration in educational settings, and allows for conservative estimates of effects. Due 
to the differing findings between girls and boys, and limited effects on depressive 
symptoms in boys specifically, future intervention studies may benefit from seeking 
to better understand how to engage at-risk boys in particular. Towards these ends, 
future research may benefit from explorations with adolescents who are consuming 
these interventions to determine which aspects of interventions speak to them and 
also what may be missing the mark, particularly for boys.

Consistent with previous growth mindset research (Schleider et al., 2020; Burnette 
et al., 2018), the current study used a 4-months follow-up, however longer follow-
up periods (similar to Miu & Yeager, 2015; Schleider & Weisz, 2018; Yeager et al., 
2013) or preferably longitudinal designs with multiple follow-up points would add to 
the understanding of long term effects of these interventions.

As is common in preventative single-session interventions for depressive symp-
toms (Schleider & Weisz, 2017, 2018), the current study demonstrated modest effect 
sizes. However, modest effects can be quite meaningful at the population level 
(Chisholm et al., 2004). Further, even small changes in adolescence can have cascad-
ing implications into adulthood (see Cicchetti & Hinshaw, 2002; Masten & Cicchetti, 
2010 for discussion).

In the context of a brief online intervention, our findings contribute to the grow-
ing evidence that provides promise for the future dissemination of similar low cost 
interventions via schools to protect against typical increases seen in depressive symp-
toms. The current intervention was similar to other growth mindset interventions in 
the mental health domain (i.e., single session, 30 min length), and aligned with most 
recommendations for high-fidelity implementation identified in recent meta-analysis. 
Effect sizes herein were within or above the expected range for such interventions 
on target groups (Burnette et al., 2022). This study contributes to the growing body 
of evidence of the benefits of growth mindset interventions; and still, replication of 
interventions in various populations to build towards capacity for high quality meta-
analyses of similar intervention studies is needed.
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5 Conclusions

Adolescence marks a period of heightened risk for depressive symptoms and disor-
der (Merikangas et al., 2010), and diminished well-being (González-Carrasco et al., 
2017). Continued exploration of engaging and accessible preventative approaches 
that limit the impact of these changes, such as single-session online interventions, 
are needed to address this growing concern. The current study found that a brief 
single-session online intervention that taught growth mindset of personality led to 
reduced symptoms of depression in girls, and indicates further exploration of pos-
sible protective effects for girls against typical reductions in life satisfaction is war-
ranted. Although findings were modest, the preventative nature of the intervention 
suggests it may still have clinical and public health relevance. Future replication is 
needed, preferably with domain specific measures of well-being, additional follow-
up time points, and exploration of how best to meet needs of boys. The current work 
adds to the mounting literature in the area of growth mindset interventions in youth, 
and highlights the importance of considering gender as a factor influencing effects of 
such intervention.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s41042-023-00128-z.

Funding This study was not funded.

Declarations

Conflict of Interest No conflicts declared.

References

Abramson, L. Y., Metalsky, G. I., & Alloy, L. B. (1989). Hopelessness depression: A theory-based subtype 
of depression. Psychological Review, 96(2), 358.

Aronson, J., Fried, C. B., & Good, C. (2002). Reducing the effects of stereotype threat on african American 
college students by shaping theories of intelligence. Journal of Experimental Social Psychology, 
38(2), 113–125.

Balázs, J., Miklósi, M., Keresztény, Á., Hoven, C. W., Carli, V., Wasserman, C., & Wasserman, D. (2013). 
Adolescent subthreshold-depression and anxiety: Psychopathology, functional impairment and 
increased suicide risk. Journal of Child Psychology and Psychiatry, 54(6), 670–677.

Beck, A. T. (1967). Depression: Clinical, experimental, and theoretical aspects. University of Pennsyl-
vania Press.

Beck, A. T., Steer, R. A., & Brown, O. K. (1996). Beck Depression Inventory manual (2nd ed.). Psycho-
logical Corporation.

Betensky, R. A. (2019). The p-value requires context, not a threshold. The American Statistician, 73(sup1), 
115–117.

Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit theories of intelligence predict 
achievement across an adolescent transition: A longitudinal study and an intervention. Child Devel-
opment, 78(1), 246–263.

Blatt, S. J., & Zuroff, D. C. (1992). Interpersonal relatedness and self-definition: Two prototypes for 
depression. Clinical Psychology Review, 12(5), 527–562.

1 3

406

https://doi.org/10.1007/s41042-023-00128-z
https://doi.org/10.1007/s41042-023-00128-z


International Journal of Applied Positive Psychology (2024) 9:381–409

Bornstein, M. H., Hahn, C., Suwalsky, J. T. D., & Haynes, O. M. (2002). The Hollingshead four-factor 
index of Social Status and the Socioeconomic Index of Occupations. In M. H. Bornstein, & R. H. 
Bradley (Eds.), Socioeconomic status, parenting, and Child Development (pp. 29–82). Routledge. 
https://doi.org/10.4324/9781410607027

Burnette, J. L., Billingsley, J., Banks, G. C., Knouse, L. E., Hoyt, C. L., Pollack, J. M., & Simon, S. (2022). 
October 13). A systematic review and Meta-analysis of growth mindset interventions: For whom, 
how, and why might such interventions work?. Psychological Bulletin. Advance online publication. 
https://doi.org/10.1037/bul0000368

Burnette, J. L., Knouse, L. E., Vavra, D. T., O’Boyle, E., & Brooks, M. A. (2020). Growth mindsets and 
psychological distress: A meta-analysis. Clinical Psychology Review, 77, 101816.

Burnette, J. L., Russell, M. V., Hoyt, C. L., Orvidas, K., & Widman, L. (2018). An online growth mindset 
intervention in a sample of rural adolescent girls. British Journal of Educational Psychology, 88(3), 
428–445.

Calvete, E., Fernández-Gonzalez, L., Orue, I., Echezarraga, A., Royuela-Colomer, E., Cortazar, N., & 
Yeager, D. S. (2019). The effect of an intervention teaching adolescents that people can change on 
depressive symptoms, cognitive schemas, and hypothalamic- pituitary-adrenal axis hormones. Jour-
nal of Abnormal Child Psychology, 47(9), 1533–1546. https://doi.org/10.1007/s10802-019-00538-1

Chisholm, D., Sanderson, K., Ayuso-Mateos, J. L., & Saxena, S. (2004). Reducing the global burden 
of depression: Population-level analysis of intervention cost-effectiveness in 14 world regions. The 
British Journal of Psychiatry, 184(5), 393–403.

Cicchetti, D., & Hinshaw, S. P. (2002). Prevention and intervention science: Contributions to developmen-
tal theory. Development and Psychopathology, 14(4), 667–671.

Crockett, M. A., Martínez, V., & Jiménez-Molina, Á. (2020). Subthreshold depression in adolescence: 
Gender differences in prevalence, clinical features, and associated factors. Journal of Affective Dis-
orders, 272, 269–276.

Diener, E., Heintzelman, S. J., Kushlev, K., Tay, L., Wirtz, D., Lutes, L. D., & Oishi, S. (2017). Findings 
all psychologists should know from the new science on subjective well-being. Canadian Psychology/
psychologie Canadienne, 58(2), 87.

Diener, E., Oishi, S., & Lucas, R. E. (2003). Personality, culture, and subjective well-being: Emotional and 
cognitive evaluations of life. Annual Review of Psychology, 54(1), 403–425.

Dweck, C. S. (2006). Mindset: The new psychology of success. Random House.
Dweck, C. S., Chiu, C. Y., & Hong, Y. Y. (1995). Implicit theories and their role in judgments and reac-

tions: A word from two perspectives. Psychological Inquiry, 6(4), 267–285.
Dweck, C. S., & Leggett, E. L. (1988). A social-cognitive approach to motivation and personality. Psycho-

logical Review, 95(2), 256.
Erdley, C. A., Loomis, C. C., Cain, K. M., & Dumas-Hines, F. (1997). Relations among children’s social 

goals, implicit personality theories, and responses to social failure. Developmental Psychology, 
33(2), 263.

González-Carrasco, M., Casas, F., Malo, S., Viñas, F., & Dinisman, T. (2017). Changes with age in subjec-
tive well-being through the adolescent years: Differences by gender. Journal of Happiness Studies, 
18(1), 63–88.

Goodman, W. M., Spruill, S. E., & Komaroff, E. (2019). A proposed hybrid effect size plus p-value crite-
rion: Empirical evidence supporting its use. The American Statistician, 73(sup1), 168–185.

Gruman, J. A., Lumley, M. N., & González-Morales, M. G. (2018). Incorporating balance: Challenges and 
opportunities for positive psychology. Canadian Psychology/Psychologie Canadienne, 59(1), 54.

Hankin, B. L. (2009). Development of sex differences in depressive and co-occurring anxious symptoms 
during adolescence: Descriptive trajectories and potential explanations in a multiwave prospective 
study. Journal of Clinical Child & Adolescent Psychology, 38(4), 460–472.

Kirk, D., Oettingen, G., & Gollwitzer, P. M. (2013). Promoting integrative bargaining: mental contrast-
ing with implementation intentions. International Journal of Conflict Management, 24(2), 148–165. 
https://doi.org/10.1108/10444061311316771

Klein, D. N., Shankman, S. A., Lewinsohn, P. M., & Seeley, J. R. (2009). Subthreshold depressive disorder 
in adolescents: Predictors of escalation to full-syndrome depressive disorders. Journal of the Ameri-
can Academy of Child & Adolescent Psychiatry, 48(7), 703–710.

Krueger, J. I., & Heck, P. R. (2019). Putting the p-value in its place. The American Statistician, 73(sup1), 
122–128.

Lee, D. K. (2016). Alternatives to P value: Confidence interval and effect size. Korean Journal of Anes-
thesiology, 69(6), 555.

1 3

407

https://doi.org/10.4324/9781410607027
https://doi.org/10.1037/bul0000368
https://doi.org/10.1007/s10802-019-00538-1
https://doi.org/10.1108/10444061311316771


International Journal of Applied Positive Psychology (2024) 9:381–409

Lyubomirsky, S., & Lepper, H. S. (1999). A measure of subjective happiness: Preliminary reliability and 
construct validation. Social Indicators Research, 46(2), 137–155.

Masten, A., Herbers, J., Cutuli, J., & Lafavor, T. (2008). Promoting competence and resilience in the 
school context. Professional School Counseling, 12(2), 76–84.

Masten, A. S., & Cicchetti, D. (2010). Developmental cascades. Development and Psychopathology, 
22(3), 491–495.

Merikangas, K. R., He, J. P., Burstein, M., Swanson, S. A., Avenevoli, S., Cui, L., & Swendsen, J. (2010). 
Lifetime prevalence of mental disorders in US adolescents: Results from the National Comorbidity 
Survey replication–adolescent supplement (NCS-A). Journal of the American Academy of Child & 
Adolescent Psychiatry, 49(10), 980–989.

Miu, A. S., & Yeager, D. S. (2015). Preventing symptoms of depression by teaching adolescents that peo-
ple can change: Effects of a brief incremental theory of personality intervention at 9-month follow-
up. Clinical Psychological Science, 3(5), 726–743.

Nolan, S. A., Flynn, C., & Garber, J. (2003). Prospective relations between rejection and depression in 
young adolescents. Journal of Personality and Social Psychology, 85, 745–755.

Paunesku, D., Walton, G. M., Romero, C., Smith, E. N., Yeager, D. S., & Dweck, C. S. (2015). Mind-set 
interventions are a scalable treatment for academic underachievement. Psychological Science, 26(6), 
784–793.

Rigby, K. E. N. (2000). Effects of peer victimization in schools and perceived social support on adolescent 
well‐being. Journal of Adolescence, 23(1), 57–68.

Schleider, J. L., Abel, M. R., & Weisz, J. R. (2015). Implicit theories and youth mental health problems: A 
random-effects meta-analysis. Clinical Psychology Review, 35, 1–9.

Schleider, J. L., Burnette, J. L., Widman, L., Hoyt, C., & Prinstein, M. J. (2020). Randomized trial of 
a single-session growth mind-set intervention for rural adolescents’ internalizing and externalizing 
problems. Journal of Clinical Child & Adolescent Psychology, 49(5), 660–672.

Schleider, J. L., & Weisz, J. R. (2016a). Mental health and implicit theories of thoughts, feelings, and 
behavior in early adolescents: Are girls at greater risk? Journal of Social and Clinical Psychology, 
35(2), 130–151.

Schleider, J. L., & Weisz, J. R. (2016b). Reducing risk for anxiety and depression in adolescents: Effects of 
a single-session intervention teaching that personality can change. Behaviour Research and Therapy, 
87, 170–181.

Schleider, J. L., & Weisz, J. R. (2017). Little treatments, promising effects? Meta-analysis of single-ses-
sion interventions for youth psychiatric problems. Journal of the American Academy of Child & 
Adolescent Psychiatry, 56(2), 107–115.

Schleider, J., & Weisz, J. (2018). A single-session growth mindset intervention for adolescent anxiety and 
depression: 9‐month outcomes of a randomized trial. Journal of Child Psychology and Psychiatry, 
59(2), 160–170.

Seligman, M. E., Ernst, R. M., Gillham, J., Reivich, K., & Linkins, M. (2009). Positive education: Positive 
psychology and classroom interventions. Oxford Review of Education, 35(3), 293–311.

Seligson, J. L., Huebner, E. S., & Valois, R. F. (2003). Preliminary validation of the brief multidimensional 
students’ life satisfaction scale (BMSLSS). Social Indicators Research, 61(2), 121–145.

Tamir, M., John, O. P., Srivastava, S., & Gross, J. J. (2007). Implicit theories of emotion: Affective and 
social outcomes across a major life transition. Journal of Personality and Social Psychology, 92(4), 
731.

Tay, L., & Diener, E. (2011). Needs and subjective well-being around the world. Journal of Personality 
and Social Psychology, 101(2), 354.

Wasserstein, R. L., & Lazar, N. A. (2016). The ASA Statement on p-Values: Context, process, and purpose. 
The American Statistician, 70(2), 129–133. https://doi.org/10.1080/00031305.2016.1154108

Wasserstein, R. L., Schirm, A. L., & Lazar, N. A. (2019). Moving to a World Beyond p < 0.05. The Ameri-
can Statistician, 73(sup1), 1–19. https://doi.org/10.1080/00031305.2019.1583913

Wood, A. M., & Tarrier, N. (2010). Positive clinical psychology: A new vision and strategy for integrated 
research and practice. Clinical Psychology Review, 30(7), 819–829.

World Health Organization (2003). Caring for children and adolescents with mental disorders: setting 
WHO directions.

Yang, K., & Girgus, J. S. (2019). Are women more likely than men are to care excessively about maintain-
ing positive social relationships? A meta-analytic review of the gender difference in sociotropy. Sex 
Roles, 81(3), 157–172.

1 3

408

https://doi.org/10.1080/00031305.2016.1154108
https://doi.org/10.1080/00031305.2019.1583913


International Journal of Applied Positive Psychology (2024) 9:381–409

Yeager, D. S., & Dweck, C. S. (2012). Mindsets that promote resilience: When students believe that per-
sonal characteristics can be developed. Educational Psychologist, 47(4), 302–314.

Yeager, D. S., Miu, A. S., Powers, J., & Dweck, C. S. (2013a). Implicit theories of personality and attribu-
tions of hostile intent: A meta-analysis, an experiment, and a longitudinal intervention. Child Devel-
opment, 84(5), 1651–1667.

Yeager, D. S., Romero, C., Paunesku, D., Hulleman, C. S., Schneider, B., Hinojosa, C., & Trott, J. (2016). 
Using design thinking to improve psychological interventions: The case of the growth mindset during 
the transition to high school. Journal of Educational Psychology, 108(3), 374.

Yeager, D. S., Trzesniewski, K. H., & Dweck, C. S. (2013). An implicit theories of personality interven-
tion reduces adolescent aggression in response to victimization and exclusion. Child Development, 
84(3), 970–988.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under 
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of such publishing agreement and appli-
cable law.

Authors and Affiliations

Jessie A.L. Heaman1 · Kathlyn M. Cherry1 · C. Meghan McMurtry1 · 
Benjamin Giguère1 · Margaret N. Lumley1

  Jessie A.L. Heaman
jheaman@uoguelph.ca

1 Department of Psychology, University of Guelph, 50 Stone Road East 4010 MacKinnon 
Ext (Bldg.154), Guelph, ON N1G 2W1, Canada

1 3

409


	Changing Minds: An RCT of a Growth Mindset Intervention on Depressive Symptoms and Well-being in Adolescent Girls and Boys
	Abstract
	1 Introduction
	1.1 Growth Mindset
	1.2 Growth Mindset Interventions
	1.3 Outcomes of Well-being
	1.4 The Role of Gender
	1.5 Present Study

	2 Method
	2.1 Design
	2.2 Participants
	2.3 Procedure
	2.3.1 Data Collection
	2.3.2 Randomization and Blinding
	2.3.3 Interventions


	2.4 Measures
	2.4.1 Demographics
	2.4.2 Depressive Symptoms (Primary)
	2.4.3 Happiness (Primary)
	2.4.4 Life Satisfaction (Primary)
	2.4.5 Growth Mindset (Secondary)
	2.4.6 Engagement

	2.5 Analysis Plan
	2.6 Analytic Approach
	3 Results
	3.1 Sample Characteristics
	3.2 Preliminary Analyses
	3.2.1 Engagement


	3.3 Effects of Intervention on Mindset (Secondary Outcomes)
	3.4 Effects of Intervention on Primary Outcomes
	3.4.1 Depressive Symptoms
	3.4.2 Happiness
	3.4.3 Life Satisfaction

	4 Discussion
	4.1 Mindset Beliefs
	4.2 Depressive Symptoms
	4.3 Well-Being as Indexed by Happiness and Life Satisfaction
	4.4 Limitations & Future Directions

	5 Conclusions
	References


