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ABSTRACT  
The aim of the present study was to explore the effects of a growth 
mindset intervention program called I can learn among Finnish 
elementary school students. Altogether, 116 third-grade students 
participated in this study, which used both quantitative and qualitative 
evidence to measure the effects of the intervention program. Even 
though the quantitative data showed no clear effect for the 
intervention on students’ mindsets and effort beliefs, the qualitative 
data revealed that students in the intervention group reported more 
emotional control strategies and effort self-talk as well as less ability 
self-talk in challenging learning situations compared to the control 
groups. Nonetheless, these differences between the experimental 
groups were short-lived, with no differences observed eighteen months 
after the intervention.
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In recent decades, implicit theories – beliefs about the malleability of personal characteristics (i.e., 
mindsets) – and their links to educational outcomes have received much attention from researchers, 
policymakers, and educators (Yeager & Dweck, 2020). The term fixed mindset (entity theory) 
denotes a belief that human qualities are unchangeable, whereas the notion of a growth mindset 
(incremental theory) refers to the tendency to regard these attributes as malleable and improvable 
(Dweck, 2006; Dweck & Yeager, 2019). Mindsets form a meaning system that shapes how individ
uals interpret their experiences and plan future behavior (Hong et al., 1999). They are especially 
relevant in situations involving challenges and setbacks, as they influence attribution styles – 
whether difficulties are attributed to fixed traits or processual and contextual factors (Burnette 
et al., 2013; Yeager & Dweck, 2012, 2020). Furthermore, a growth mindset is associated with a belief 
in the importance of effort in enhancing abilities (positive effort beliefs), whereas a fixed mindset 
leads to effort being viewed as futile and an indicator of lack of ability (negative effort beliefs). In 
addition, growth-oriented individuals typically endorse mastery goals (increasing ability) over per
formance goals (demonstrating and documenting ability; Blackwell et al., 2007; Yeager & Dweck, 
2020).

Attribution style, effort beliefs, and goal orientations mediate the effect of mindsets on academic 
achievement and challenge seeking (Blackwell et al., 2007; Yeager & Dweck, 2020). Growth mind
sets have also been consistently associated with persistence in the face of challenges, enjoyment of 
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difficult tasks, resilience, and higher school grades and test scores (e.g., Aronson et al., 2002; Black
well et al., 2007; Gouëdard, 2021; Yeager et al., 2016, 2019; Yeager & Dweck, 2020), whereas fixed 
mindsets are linked to maladaptive responses, avoiding challenges, and failing to fulfil one’s own 
potential (Mueller & Dweck, 1998; Yeager & Dweck, 2020).

Although mindsets seem to become increasingly stable as children mature (Kim & Park, 2021), 
both longer in-person workshop interventions (e.g., Blackwell et al., 2007; Orosz et al., 2017) and 
shorter online interventions for larger populations (Yeager et al., 2019) have succeeded in influen
cing mindsets and academic achievement, challenge-seeking, and enrollment in advanced courses 
(Rege et al., 2020; Yeager et al., 2019). However, the results of mindset interventions have been 
somewhat contradictory, and not all studies have been able to repeat the results with sufficiently 
high effect sizes (e.g., Burgoyne et al., 2020; Gandhi et al., 2020; Li & Bates, 2019). Such inconsis
tencies might be explained by differences in student characteristics, subject areas, and the cultural 
and educational context (Sarrasin et al., 2018; for a discussion on the contradictory results, see Yea
ger & Dweck, 2020). Successful interventions have meticulously matched their approaches to target 
populations (Dweck & Yeager, 2019). Typically, moreover, interventions have not impacted all stu
dents equally; rather, they have been found to be more effective in terms of achievement among 
“high-risk” students (Broda et al., 2018; Paunesku et al., 2015). Students who experience academic 
difficulties might benefit from mindset interventions the most as mindset influences one’s behavior 
especially when facing difficulties and challenges (Yeager & Dweck, 2012; 2020). Nevertheless, more 
research in different educational and cultural contexts is called for (Yeager & Dweck, 2020), and 
there is a need for more knowledge about the best means of supporting the development of a growth 
mindset, the influence of context on the effectiveness of mindset interventions, and the way to help 
schools, among others, embed growth mindsets into their culture (Dweck & Yeager, 2019, p. 482).

This paper presents the results of an intervention study in which we tested a 6-lesson (6 × 45 
min) intervention program called I can learn, developed for elementary students in the context 
of the Finnish education system. The intervention program is based on the growth-mindset litera
ture (Boaler, 2013; Dweck, 2006), the growth-mindset pedagogy literature (e.g., Rissanen et al., 
2019), and earlier research on mindsets and mindset interventions (e.g., Aronson et al., 2002; Black
well et al., 2007; Good et al., 2003). The aim of the I can learn program is to develop and strengthen 
students’ growth mindset thinking and behavior by teaching them about the brain and neuroplas
ticity, normalizing mistakes and failure, supporting their belief in the utility of effort for enhancing 
their abilities, introducing strategies for confronting challenges in learning, and practicing positive 
(effort) self-talk. There is an evident lack of qualitative approaches in mindset interventions 
research. In the present study, we explore the effects of the I can learn program with both quanti
tative and qualitative data.

Mindset interventions in elementary schools

The majority of experimental studies on mindset intervention programs have been conducted 
among middle and high school students (Blackwell et al., 2007; Yeager et al., 2019), with only a lim
ited number of experimental studies focusing on elementary school students (for a review, see Sav
vides & Bond, 2021). However, students’ implicit conceptions of intelligence (Kinlaw & Kurtz- 
Costes, 2003; Laine et al., 2024) and giftedness (Laine et al., 2024) are most growth-oriented during 
elementary school, when mindsets as meaning systems are still developing (Kinlaw & Kurtz-Costes, 
2007). Moreover, elementary school students’ motivational frameworks (including mindsets and 
learning goals) develop in reciprocal relationships with their academic skills. Furthermore, in the 
context of mathematics, holding a fixed mindset and performance goals about ability in that subject 
during elementary years has been found to promote the development of math anxiety (Gunderson 
et al., 2018). Considering the growing cognitive demands and difficulty of different school subjects 
in the second half of elementary school (e.g., math: Tsang et al., 2015) and the relevance of mindsets 
when facing challenges (e.g., Blackwell et al., 2007; Moser et al., 2011), experimental research on the 
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effectiveness of mindset interventions in the elementary school context is surprisingly scarce (for a 
review, see Savvides & Bond, 2021). Moreover, in Finland, where the present study was conducted, 
it is during elementary and middle school that students’ negative attitudes increase towards certain 
school subjects, such as math (Tuohilampi & Hannula, 2013).

Students’ self-regulated learning strategies and self-talk in challenging learning 
situations

A growth mindset is associated with more adaptive self-regulatory processes in challenging learning 
situations (Burnette et al., 2013). Self-regulated learning involves cognitive, metacognitive, behav
ioral, motivational, and emotional aspects of the learning process (e.g., Panadero, 2017). This study 
focuses particularly on students’ self-regulated learning strategies and self-talk when they face chal
lenges in learning due to the three reasons. First, in our earlier pilot study with elementary school 
teachers and students, teachers regarded challenges in emotion regulation as the most significant 
barriers to learning and considered the primary value of growth mindset pedagogy to be its capacity 
to overcome such obstacles (Rissanen et al., 2021). Emotion regulation or emotional control strat
egies are part of motivational strategies in learning (also referred to as affective learning strategies, 
Vermunt, 1996). They are activities that students intentionally engage in when they are required to 
initiate, maintain, or increase their willingness to start, persist at, or complete a specific learning 
task or activity – or when they need to regulate their emotional experience. Examples of such strat
egies include taking deep breaths, counting to 10, and positive self-talk (Wolters, 2003).

Second, in addition to emotional control strategies, the intervention targeted other parts of stu
dents’ self-regulated learning strategies, such as help-seeking behavior and trying again. Help-seek
ing plays an important role in learning by affecting students’ achievement (see Martín-Arbós et al., 
2021 for a review). Based on earlier research, a growth mindset has been associated with greater 
help-seeking (Shively & Ryan, 2013) and lower help-seeking avoidance (Smalley & Hopkins, 
2020). Trying again after a failure or mistake relates to persistence in the face of challenges. Growth 
mindsets have been linked to greater task persistence when challenges arise (Burnette et al., 2013).

Finally, inner speech (hereafter, self-talk) plays an important role in the self-regulation of both cog
nition and behavior and in childhood and adulthood (Alderson-Day & Fernyhough, 2015). Self-talk 
can be positive or negative. Positive self-talk serves as self-validation or self-encouragement, while nega
tive self-talk emphasizes incompetence, failure, or personal harm (Thomaes et al., 2020). Ability self-talk 
(such as “I’m very good at this” or “I can do this”) is one form of positive self-talk that endorses chil
dren’s competence or efficacy in a task. Nevertheless, such concentration on the importance of inherent 
ability might cause fear of failure or underachievement (e.g., Mueller & Dweck, 1998; Paunesku et al., 
2015). Another type of positive self-talk, effort self-talk (such as “I’ll do my best” or “I’ll try hard”), 
encourages children to try their best and work hard, and it is seen as a helpful alternative to ability 
self-talk. Effort self-talk might be especially beneficial for students with negative competence beliefs 
by helping them become more concerned about their strategies than about their abilities. Effort 
self-talk has been shown to improve children’s performance in mathematics, while ability self-talk 
has not been found to offer similar benefits (Thomaes et al., 2020). The I can learn lessons aim to influ
ence students’ self-regulated learning strategies and self-talk and, especially, to increase students’ use of 
emotional control strategies and effort self-talk when facing difficulties and challenges in learning 
through the reappraisal of such learning situations based on the growth mindset framework.

Finnish educational context

This research was conducted in Finnish elementary schools. Students (aged 7–12) study in elemen
tary schools from 1st to 6th grade and are taught by classroom teachers who are highly educated, 
holding at least a master’s degree in education (Tirri, 2014). Elementary-level teachers are respon
sible for teaching all school subjects except foreign languages.
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Finnish education is intended to foster the holistic growth of students, including cognitive, affec
tive, and social domains (Tirri, 2011). The national core curriculum (Finnish National Board of 
Education, 2014) forms the basis of teachers’ work. The value base of the national core curriculum 
addresses students’ uniqueness as learners and their right to quality basic education. In turn, the key 
learning concept underlines students’ active participation and the acknowledgement and valuing of 
students’ own interests, learning styles, emotions, and experiences. Students’ self-image and feelings 
of competence guide their learning process and motivation, and thus students should receive gui
dance and teaching that strengthens their confidence in their own potential (Finnish National 
Board of Education, 2014). Furthermore, equality and inclusiveness are central values in edu
cational policy (Arnesen et al., 2007); students are educated in inclusive classrooms, and differen
tiated teaching is emphasized as a core pedagogical principle. Furthermore, stress in placed on 
formative assessment, assessment of progress, and students’ goal setting and self-assessment (Fin
nish National Board of Education, 2014).

Consequently, the Finnish education system clearly aligns in many ways with the principles of 
growth mindset pedagogy (GMP; Rissanen et al., 2019, 2021). Moreover, Finnish teachers mostly 
hold a growth mindset toward intelligence (Makkonen et al., 2019; Zhang et al., 2020) and gifted
ness (Laine et al., 2016). Furthermore, most students also exhibit growth mindsets, although 
younger students display a greater tendency towards fixed mindsets (Kuusisto et al., 2017; Laine 
et al., 2024). In addition, recent PISA-results (Gouëdard, 2021) have revealed that, in Finland, 
girls and students from socio-economically advantaged backgrounds are more likely than boys 
and disadvantaged students to hold growth mindsets.

Present study

This study is part of a larger research project called CoPErNicus – Connecting Psychological, Edu
cational and Neuroscientific Evidence. The aim of the project is to investigate the views of students, 
teachers, and parents on learning. The project utilizes a multidisciplinary approach based on 
psychological, educational, and neuroscientific data. This study is related to our aim to develop a 
growth mindset intervention program that is suitable for teachers to use with their elementary 
school students in the wider context of growth mindset pedagogy (see Rissanen et al., 2019, 
2021). As most growth mindset interventions have been conducted among older students, it was 
necessary to plan our own intervention program that acknowledges both prior understandings 
of growth mindsets, neuroplasticity, and growth mindset interventions and is applicable for tea
chers to use with students of a young age (elementary school level).

The present study examines the self-reported mindsets and effort beliefs of Finnish elementary 
school students from two different schools and inspects the effects of the I can learn program on the 
mindsets and effort beliefs of these students. We piloted the I can learn program with teachers as co- 
developers and implementors of the intervention. Our previous observations indicated an increase 
in students’ growth mindsets and a decrease in students’ negative effort beliefs after such interven
tion lessons, but control groups were not used (Rissanen et al., 2021). The present study adopts an 
experimental mixed methods approach to explore the effects of the I can learn program on Finnish 
elementary school students’ mindsets and effort beliefs. Additionally, by using qualitative methods, 
we examine how the self-regulated learning strategies and self-talk when faced challenges in learn
ing differ between students who participated in the I can learn lessons and those who did not par
ticipate in the lessons. Our research questions and hypotheses are: 

(RQ1) What are the effects of the I can learn intervention program on students’ mindsets and effort beliefs as 
well as on their self-regulated learning strategies?

(H1) In comparison to the control groups, the intervention group is expected to report a higher growth 
mindset and positive effort beliefs (quantitative data; e.g., Blackwell et al., 2007), as well as to express 
more emotional control strategies after the intervention (qualitative data).
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(RQ2) What kind of long-lasting effects can be found 6 or 18 months after the intervention?
(H2) We expect that the effects of the intervention will remain evident 6 and 18 months after the inter
vention (quantitative and qualitative data; e.g., Blackwell et al., 2007; Paunesku et al., 2015).

(RQ3) What kind of self-talk do students express when faced with challenges in learning and are there any 
differences in self-talk between the experimental groups?

(H3) We expect students to express both ability and effort self-talk (Thomaes et al., 2020). We further 
expect that following the intervention, the experimental groups differ in self-talk due to the specifics of 
the intervention content.

Methods

Participating students and schools

This study was carried out in two comprehensive schools, representing different residential areas, in 
the capital city of Finland, Helsinki. School A was a teacher training school located in a middle-class 
district, whereas school B was situated in a lower socioeconomic area (Vilkama et al., 2014). Fur
thermore, in School A, special education services were offered to 5.5 percent of the students in 
elementary school (grades 1–6) and to two percent of lower secondary school students (grades 
7–9), while in School B special education services were offered to 16 percent of students (Laine 
et al., 2024). From both schools all third-grade classes participated in the study.

A total of 116 Finnish third-grade students from seven classrooms (nSchool A = 66; nSchool B = 50), 
participated in the quasi-experimental study (see Table 1). The native language of most participants 
was Finnish (n = 93; nSchool A = 53; nSchool B = 40), with 2 students not indicating their mother 
tongue.

Participation in this study was voluntary, and written consent from the students’ parents was 
obtained. The children and their parents were informed about the study procedures and their 
right to withdraw their participation at any moment of the study. The research project for the 
study was reviewed and approved beforehand by the Ethical Review Board of the University of 
Helsinki.

Procedure

A combination of strategic and random assignment was utilized to allocate the participating class
rooms to the intervention, control 1, and control 2 conditions, ensuring that each school had one 
class in each condition. The participants in the intervention group received the I can learn interven
tion, while control group 1 participated in a program of the same length, concentrating on learning 
and health (nutrition, sport, and sleep), but without growth-mindset-oriented information. Control 
group 2 followed their normal school routines, without any additional training. The intervention 
and control intervention lessons were organized separately for students from both schools and 
were carried out by the same two researchers, one with wide teaching experience in the field of 
elementary education. All the lessons were video recorded. The six lessons were held within 
three weeks, two lessons (2 × 45 min) per week at the beginning of the 2020 spring semester during 
the students’ normal school hours. The classes’ own teachers were present during the lessons.

Table 1. Participants.

Intervention (n = 39) Control 1 (n = 27) Control 2 (n = 50) Total
School A 

n = 22
School B 

n = 17
School A 

n = 18
School B 

n = 9
School A 

n = 26
School B 

n = 24 N = 116

Female 8 10 9 4 12 16 59
Male 14 4 9 4 14 7 52
Gender: other/not reported – 3 – 1 – 1 5
Baseline age in years, M (SD) 8.9 (0.7) 8.9 (0.4) 8.9 (0.2) 9.0 (0.0) 8.9(0.3) 9.0 (0.3) 8.9 (0.4)
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During the lessons, students completed learning diaries, the contents of which differed partly for 
those in the intervention group and control group 1. These learning diaries represent the main 
source of the qualitative data in this research. Additionally, we measured students’ mindsets and 
effort beliefs before the intervention in autumn 2019 (pre-intervention 1, n = 116), within two 
months after the spring 2020 intervention (post-intervention, n = 85) and six months after the 
intervention (follow-up 1, n = 112). Eighteen months after the intervention (follow-up 2), students 
answered the qualitative learning diary questions for a follow-up regarding the qualitative data (see 
Figure 1).

Description of the intervention lessons

The intervention program included a total of 6*45 min lessons. The duration of the intervention is 
in line with earlier in-person mindset interventions such as 5*45 min in Orosz et al. (2017) study 
and 8*25 min in Blackwell et al. (2007) study. The intervention lessons are summarized in Table 2
(see also Rissanen et al., 2021). The key topics in the intervention program were neuroplasticity, 
effort beliefs, normalizing mistakes and failures in learning, and positive effort self-talk. These 
topics were present in all the lessons, but every lesson also contained its own specific main topic.

Measures and data analysis

Quantitative measures and analysis of mindsets and effort beliefs
Students’ mindsets were assessed with four items (e.g., “You have a certain amount of intelligence, 
and you cannot really do much to change it.”) from the Implicit Theories of Intelligence Scale 
(Dweck, 2000). Effort beliefs were measured using five negatively phrased statements (e.g., “If 
you have to work hard on some problems, you’re probably not very good at them.”) from the 
Effort Beliefs Scale (Blackwell et al., 2007). Participants indicated how much they agreed with 
each statement from these scales by marking one of six circles that varied in size ranging from 
“not at all” to “really a lot,” which mapped to a 6-point scale. Averaged scores for each instrument 
at each assessment point were used, with higher scores indicating a greater endorsement of a growth 
mindset and a stronger belief in the utility of effort in increasing ability. The internal consistencies 
of the instruments were on an acceptable level and are presented in Table 4.

The missingness of the data was examined with the Little’s (1988) MCAR test, which indicated 
that data were not missing completely at random (MCAR), χ2(15) = 31.43, p = 0.008. This result was 

Figure 1. Timeline of the intervention and assessment points for qualitative and quantitative data.
Note. *In pre-intervention 2, in February 2020, only one qualitative question (“When I cannot solve the task, I want to act like this … ?”) from the 
learning diaries was included in the qualitative data collection.
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Table 2. Summary of the intervention lessons.

Lesson 
number Main topic Content and main activities during the lessons

Lesson 1 
Week 1

Introduction . Introduction of the researchers and the outline of the I can learn program.
. Handing out learning diaries to students.
. Pre-intervention 2 data collection (qualitative data).
. Students learn the easiest version of the I can learn rhyme.

Lesson 2 
Week 1

Neuroplasticity . Introduction to the structure of the brain and the role of the various key areas.
. Students use their fist to model the brain stem, limbic system, and the cerebral cortex.
. Students use the fist to model the effect of a strong emotional reaction in a learning 

situation, and one’s ability to calm oneself down in such a situation (“Lizard”)a.
. Introduction of neuroplasticity using the example of a small forest track turning into a 

highway.
. Students bring examples of and reflect on the learning process of skills they have 

acquired during childhood.
. Students reflect on these skills as examples of the idea that “we are all capable of 

learning” and that the “brain is like a muscle.”
. I can learn rhyme: repetition of the previously learned version at the beginning of the 

lesson and learning a slightly more complex version at the end of the lesson.

Lesson 3 
Week 2

Effort beliefs . Students learn about the utility of effort in enhancing ability and learning, that learning 
is not supposed to always feel easy, and when it feels challenging and uncomfortable, 
one is probably learning more.

. Introduction of the idea of the learning pit. Students reflect on and bring examples of 
their experiences of the pit.

. Introduction of strategies (emotional control and help-seeking strategies) to escape 
from the pit. Students reflect on the strategies.

. I can learn rhyme: repetition of the previously learned version at the beginning of the 
lesson and learning a slightly more complex version at the end of the lesson.

Lesson 4 
Week 2

Mistakes and 
failures

. Students listen to a story about a character who had made a mistake, consequently 
experienced negative emotions, but later reframed the mistake and learned from it.

. Students reflect on the story and their own experiences of mistakes or failures and the 
accompanying feelings.

. Students are told about mistakes and failures being a normal and critical part of 
effective learning.

. Students are told about the growth mindset attitude: how difficulties are an indicator of 
being on the verge of learning something new, the need for scaffolding and help, more 
effort or a different strategy; how difficulties are not an indicator of fixed and limited 
ability.

. I will learn rhyme: repetition of the previously learned version at the beginning of the 
lesson and learning a slightly more complex version at the end of the lesson.

Lesson 5 
Week 3

Effort self-talk . Students are told about the concept of self-talk.
. Students receive descriptions of situations where a student has made a mistake or 

failed a test, and based on these situations students practice positive effort self-talk in 
pairs.

. Students practice effort self-talk in similar situations through drama.

. Students reflect on whether and when they engage in negative ability self-talk and 
practice changing it into effort self-talk.

. I will learn rhyme: repetition of the previously learned version at the beginning of the 
lesson and learning a slightly more complex version at the end of the lesson.

Lesson 6 
Week 3

Summary . Students reflect on and bring examples of what they have learned during the 
intervention. Students go over the main content and ideas of the intervention.

. Post-intervention data collection (qualitative data).

. I will learn rhyme: repetition of the previously learned version at the beginning of the 
lesson and the most complex version at the end of the lesson, accompanied by a 
reflection on the step-by-step process of learning the final, most complicated version of 
the rhyme.

aThe term “lizard” was used to simplify information so that it would be understandable for the students at this age. The concept 
of the “lizard brain,” which is a neuromyth, was not taught or referred to.
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driven by the pattern of missing data from the post-intervention assessment point as Little’s MCAR 
test based on data from only the pre-intervention 1 and follow-up 1 assessment points indicated 
that data was MCAR, χ2(2) = 0.91, p = 0.635. The descriptive statistics for mindsets and effort beliefs 
at all assessment points were calculated and the data was visually inspected. For the analyses, R 4.3.3 
with RStudio interface (v2024.04.1) was used (R Studio Team, 2024). Differences in students’ base
line mindsets and effort beliefs between the schools and experimental groups were examined using a 
multivariate analysis of variance (MANOVA) with mindset and effort beliefs at pre-intervention 1 
as the dependent variables and school (school A vs B) and experimental group (intervention vs con
trol 1 vs control 2) as predictors. The package stats (v4.3.3; R Studio Team, 2024) was utilized. In 
case of significant effects, separate follow-up linear regressions with the dependent variable of 
mindset or effort beliefs were conducted. For the research question regarding the effects of the inter
vention program on students’ mindset and effort beliefs (RQ1, RQ2), linear mixed models (LMM) 
with R package lme4 (v1.1.35.3; Bates et al., 2015) were used and p-values were computed with the 
lmerTest package (v3.1.3; Kuznetsova et al., 2017) using Satterthwaite’s method to estimate degrees 
of freedom. When statistically significant effects of fixed factors emerged in LMM, the emmeans 
package (v1.10.1; Lenth, 2024) was used to compute estimated marginal means, and post hoc com
parisons with Bonferroni–Holm corrections. One model was constructed with mindset as the 
dependent variable, while effort beliefs were used as the dependent variable for the other model, 
with experimental group (intervention vs control 1 vs control 2) and school (school A vs. school 
B) included as between-subject fixed factors and timepoint (pre-intervention 1 vs. post-intervention 
vs. follow-up 1) as a within-subject fixed factor. A random intercept by participant was included to 
account for random effects resulting from repeated measures regarding the same participants. The 
models were inspected for potentially influential extreme values, normality of residuals, homosce
dasticity, and multicollinearity, with no severe violations of the assumptions being found.

Qualitative and quantitative analysis of learning diaries
Before the intervention (pre-intervention 2), students in the intervention, control group 1, and con
trol group 2 wrote responses to “When I cannot solve the task, I want to act like this … ?” During 
the lessons, students (both intervention and control group 1) completed learning diaries. At the end 
of all 6 lessons, students in the intervention group and control group 1 were asked the following 
questions: 

(1) When I cannot solve the task, I want to act like this … 
(2) What would I like to say to myself when things feel difficult or I make mistakes?

The same two questions were asked from students in control group 2 during the same period. In 
order to answer the research questions, deductive oriented content analysis (Elo & Kyngäs, 2008) 
was used to investigate the students’ responses. The purpose was both to determine the effects of the 
intervention on students’ self-regulated learning strategies and to explore the type of self-talk they 
use when faced with challenges in learning. For this, a coding framework was developed. Coding 
framework was built based on the previous studies and literature on strategies when facing chal
lenges (e.g., Boaler, 2019; Shively & Ryan, 2013; Wolters, 2003) and self-talk (e.g., Mueller & 
Dweck, 1998; Paunesku et al., 2015; Thomaes et al., 2020). These were also presented in greater 
detail in the introduction. Furthermore, these strategies and positive self-talk were taught during 
the intervention lessons (See Table 2), but they did not form part of the lessons of control group 
1. The categories included in the coding framework varied between the two questions and are pre
sented in Table 3 together with representative example expressions. The coding framework for 
“strategies when facing challenges” included 5 categories: help-seeking, emotional control strat
egies, new try, give up and other. Whereas, for self-talk the coding framework entailed categories 
such as comforting, effort – self courage, effort – strategy, ability positive, ability negative and 
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other. For both questions, the student’s entire answers for the questions were considered as a coding 
unit of analysis.

For question 1, students’ responses consisted of lists of their possible strategies in a challenging 
learning situation. Thus, in the coding phase, all the coding categories were sought from every 
response to gain an overall picture of the practices used. In the following example, the original 
singular strategy expressions are marked in italics and coding categories within parenthesis: 

I’ll first calm down (Category: Emotional control strategy). Then I can try again (Category: New try) and ask 
help from my teacher or classmate (Category: Help-seeking). (Girl, School B, intervention group)

For question 2, students’ responses were short, singular self-talk phrases that they would like to 
utter to themselves when facing challenges in learning. Thus, students’ phrases were coded 
under one coding category – the category that corresponded most strongly with their response. 
In the following example, the units of analysis are marked in italics and the category within 
parenthesis: 

I can do this if I ask for help. (Category: Effort – Strategy; Boy, School B, intervention group)

Calm down. I learn at my own pace. (Category: Effort – Self-encourage; Girl, School A, control 1)

Furthermore, we used Chi-square tests to examine statistically significant differences in strategies 
between the three experimental groups at pre-intervention 2, post-intervention and follow-up 
2. When the Chi-square tests indicated significant differences between the groups, we used adjusted 
residuals to inspect which groups differed from each other. In case of multiple comparisons, we 
used the Bonferroni correction to adjust the adjusted residual cutoff value indicating a significant 
difference (the absolute value of 1.96 for a single comparison) for the number of the cells in the 
analysis, as recommended by MacDonald and Gardner (2000).

The deductive coding was done in Excel using a coding template with coding categories in col
umns and students’ responses in lines. We used 0 (not evident) and 1 (evident) to indicate whether 
the coding category was present in the particular response or not. The first author coded the entire 
dataset. Then, to increase reliability, the third author coded 20% of the data. The first author famil
iarized the third author to use the deductive coding framework and coding template in Excel. Both 
coders are experienced researchers and familiar with content analysis. Using Cohen’s Kappa coeffi
cient, intercoder reliability was calculated separately for every question and its categories (see Table 
3). Cohen’s Kappa-values were between .64 and 1.00, indicating good reliability and agreement 
between the coders (Cohen, 1960), and no further discussion about disagreements was required.

Table 3. Coding categories with example statements and Cohen’s kappa-values.

Question Coding categories and example statements
κ – 

value

Strategy when facing challenges 
1. When I cannot solve the task, I want to act like this … ?

Help-seeking: “I’ll ask the teacher to help me.” .95
Emotional control strategy: “I need to calm 

down my lizard.”
1.00

New try: “I’ll try again.” 1.00
Give up: “I’ll do some other task, or I won’t do 

anything.”
1.00

Other: “Good and diligent.” .72
Self-talk when things feel difficult, or I do mistakes 

2. What would I like to say to myself when things feel difficult or 
I make mistakes?

Comforting: “It will be ok.” 1.00
Effort – Self-encourage: “I don’t know it yet. But 

I’ll learn!”
.78

Effort – Strategy “I’ll try again, and I won’t give 
up!”

.83

Ability – Positive: “I can do it!” .84
Ability – Negative: “Don’t I know anything?” .88
Other: “Nothing” .64
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Results

Quantitative analysis of students’ mindsets and effort beliefs and the effects of the 
intervention

Table 4 presents the number of the participants as well as the descriptive statistics and internal con
sistencies of the mindset and effort belief measures at the three assessment points for the quantitat
ive data. Table 5 presents correlations between mindsets and effort beliefs from these three 
assessment points. Mindset and effort beliefs correlated positively with each other at all assessment 
points (Table 5). Additionally, both mindset and effort beliefs demonstrated positive within-con
struct correlations between assessment points, indicating weak to moderate stability of these beliefs 
(Table 5).

Students’ mindsets and effort beliefs in the two schools and three experimental groups 
before the intervention

When examining potential differences between the participating schools and experimental groups 
in students’ mindset and effort beliefs before the intervention, MANOVA demonstrated a signifi
cant effect of school (Pillai’s Trace = 0.19, F(2, 112) = 13.17, p < .001) and a marginal effect of exper
imental group (Pillai’s Trace = 0.05, F(2, 112) = 2.89, p = .060). Follow-up separate linear 
regressions indicated that, at pre-intervention 1, students in school A were more likely to endorse 
a growth mindset (M = 3.81, SD = 1.24, Min = 1.25, Max = 6.00) and exhibit positive effort beliefs 
(M = 4.58, SD = 0.91, Min = 2.00, Max = 6.00) than were students in school B (mindset: M = 3.32, 
SD = 1.03, Min = 1.00, Max = 5.50; effort beliefs: M = 3.72, SD = 1.03, Min = 2.00, Max = 5.80; mind
set: F(1, 112) = 5.23, p = .024; effort beliefs: F(1, 112) = 23.32, p < .001). As to differences between the 
three experimental groups, the follow-up linear regressions indicated no significant differences in 
baseline mindset (F(2, 112) = 0.57, p = .568) or effort beliefs (F(2, 112) = 2.53, p = .085).

RQ1 and RQ2: effects of the intervention on students’ mindsets and effort beliefs

Based on LMM, the variance explained by the nestedness of the measurements in participants 
regarding the intercept of mindset was 0.34 (SD = 0.58), while for the intercept of effort beliefs it 

Table 4. Descriptive statistics and internal consistencies of mindset and effort beliefs at the three assessment points.

Variable n
Cronbach’s 

alpha
Intervention group 

M (SD)
Control group 1 

M (SD)
Control group 2 

M (SD)

Mindset T1 116 .73 3.44 (1.26) 3.64 (1.04) 3.70 (1.20)
Mindset T2 85 .82 3.96 (1.43) 3.74 (1.38) 4.43 (0.91)
Mindset T3 112 .82 3.94 (1.32) 3.73 (1.07) 4.02 (1.34)
Effort beliefs T1 116 .69 3.93 (1.12) 4.36 (1.09) 4.35 (0.94)
Effort beliefs T2 85 .66 4.30 (0.90) 4.03 (1.04) 4.57 (0.87)
Effort beliefs T3 112 .70 4.22 (0.94) 4.49 (0.67) 4.22 (1.06)

Note. T1 – pre-intervention 1; T2 – post-intervention; T3 – follow-up 1.

Table 5. Bivariate correlations between dependent variables of mindset and effort beliefs at the three assessment points.

Variable Mindset T1 Effort beliefs T1 Mindset_T2 Effort beliefs T2 Mindset_T3

Mindset T1
Effort beliefs T1 .19*
Mindset T2 .30** .24*
Effort beliefs T2 .12 .45*** .46***
Mindset T3 .20* .28** .50*** .47***
Effort beliefs T3 .11 .32*** .30** .53*** .43***

Note. T1 – pre-intervention 1; T2 – post-intervention; T3 – follow-up 1. * p < .05; ** p < .01; *** p < .001.
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was 0.26 (SD = 0.51). For the experimental group, no effects on either mindset or effort beliefs 
emerged, but we did observe main effects for school and, in the model on mindset, also for time 
(Table 6). Subsequent post hoc analysis revealed that students in school A (averaged across the 
intervention and control groups) were more likely to hold growth mindsets and positive effort 
beliefs than were students in school B at all assessment points (pre-intervention 1, post-intervention 
and follow-up 1; mindset: t (114) = 4.01, p < .001; effort beliefs: t (112) = 5.63, p < .001). As to the 
main effect of time on mindset, post hoc analysis indicated that, compared to pre-intervention 1, 
the students held a significantly more growth mindset at post-intervention (t(211) = −2.50, 
p = .039) and a marginally more growth mindset at follow-up 1 (t(198) = −2.23, p = .054; Table 4).

Qualitative analysis of the effects of the intervention on students’ self-talk and 
strategies

RQ1 and RQ2: strategies in the face of challenges

As illustrated in Table 7, for all groups, both before and after the intervention, the most typical strat
egies students reported for challenging learning situations were help-seeking and trying again. Only 
rarely did students mention that they would give up.

A Chi-square test failed to reveal any statistically significant differences in the reported strategies 
between the three groups before the intervention. However, whereas before the intervention none 
of the students mentioned emotional control strategies, about one fourth of the intervention group 
referred to such strategies immediately after the intervention (post-intervention). This difference 
between the intervention group and the two control groups was statistically significant (χ2 (2) =  
17.800; p < 0.001, intervention group adjusted residual 4.2, with the cutoff for six cells adjusted 
to ±2.64). Nonetheless, no significant differences between the experimental groups were found 
18 months after the intervention (at follow-up 2).

RQ3: self-talk when encountering challenges and mistakes

Immediately after the intervention (post-intervention), a total of 95 of the 116 students described 
what they would like to say to themselves when learning felt difficult or they made mistakes. The 
purpose of this question was to examine the type of self-talk students wished to use in such situ
ations. Further, we wanted to explore whether the students in the different experimental groups 
differ from each other.

As Table 8 demonstrates, based on the coding framework, all of the categories of students’ self- 
talk were mentioned in students’ responses. Effort self-talk (n = 25; 69%) dominated the responses 
of the intervention group students at the post-intervention phase. Such effort self-talk included both 
self-encouragement and strategies, as the following examples illustrate: 

Table 6. Results of linear mixed models of mindset and effort beliefs.

ModelMindset ModelEffort beliefs

Predictor dfNum dfDen F p dfNum dfDen F p

Experimental group 2 114.89 2.12 .125 2 111.81 1.37 .259
School 1 114.04 16.14 <.001 1 111.12 32.24 <.001
Time 2 206.13 3.91 .022 2 200.30 0.50 .606
Experimental group * Time 4 205.84 0.694 .597 4 200.09 1.95 .104
Observations 313 312
AIC 1009.66 833.21
BIC 1054.61 878.13
Pseudo-R2 (fixed effects) .11 .16
Pseudo-R2 (total) .33 .43

Note. Significant p-values are marked in bold.
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I need to calm down my lizard and try again. (Category: Effort_strategy; Boy, School A, Intervention)

It doesn’t matter. Next time I will try as hard as I can. I will try my best. (Category: Effort_self-encouragement; 
Girl, School B, control 2)

The Chi-square test further indicated differences between the three groups regarding effort self-talk 
(χ2 (2) = 11.562; p < 0.01) and self-encouragement talk (χ2 (2) = 11.260; p < 0.01) at post-interven
tion. The adjusted residuals (cutoff for six cells adjusted to ±2.64) revealed that students in the inter
vention group used more effort-talk (n = 25, 69%, adjusted residual 3.4) and self-encouragement- 
talk (n = 15, 42%, adjusted residual 3.3) than did students in the control groups.

Students used also both positive and negative ability self-talk in challenging learning situations. 
Positive expressions primarily emphasized self-encouragement, endorsing competence, such as: 

Do better, you will succeed. (Girl, School A, control 2) and

It doesn’t matter because next time I will succeed. (Girl School B, control 2)

By contrast, the following examples, which illustrate students’ expressions of incompetence, failure, 
or personal harm, were coded under negative self-talk: 

I can’t do anything. (Girl, School A, control 1)

I’m stupid. (Girl, School B, control 2)

Oh no! What did I do? (Boy, School A, control 2)

The Chi-square test and adjusted residuals (cutoff for six cells adjusted to ±2.64) further revealed 
that students in the intervention group used less ability self-talk (χ2 (2) = 7.718; p < 0.05, adjusted 
residual −2.8) at the post-intervention phase than did students in the control groups. Furthermore, 
at the post-intervention phase control group students’ mentions of effort self-talk and ability self- 
talk were evenly distributed.

Some students also used self-talk that was categorized under comforting, which is one type of 
positive self-talk. However, it does not include aspects of effort or ability. In this category, students 
used such expressions as: 

It will be fine. (Boy, School A, intervention)

Everyone makes mistakes sometimes! (Girl, School A, control 1)

Poor you. It’s okay. It might go better next time. (Girl, School B, control 2)

Some comforting self-talk included the idea of normalizing mistakes, which is also part of the I can 
learn lessons. The Chi-square test did not reveal any statistically significant differences between the 
different groups in this category.

Ninety-two students answered similar questions 18 months after the intervention (follow up 2). 
As Table 8 indicates, effort self-talk, especially referring to strategies, was the most typical in all 
groups. No statistically significant differences were found between the groups at follow-up 2. How
ever, as the intervention group’s effort self-talk remained similar between the two measures, the 
amount of effort self-talk had increased in the two control groups. That is, the control groups 
had caught up with the intervention groups in 18 months.

Discussion

The present study inspected the mindsets and effort beliefs of Finnish students from two elementary 
schools and aimed to explore the effects of the I can learn program among these students. Our 
results show that the students of the two schools differed regarding their mindsets and effort beliefs. 
As to the I can learn program, our findings indicate that the intervention affected students’ self- 
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regulated learning strategies in challenging learning situations, but it exerted no significant effect on 
their self-reported mindset and effort beliefs. Furthermore, exploratory examination of students’ 
self-talk when facing challenges and mistakes in learning showed that the students in the interven
tion group referred more to effort self-talk and less ability self-talk than students in control groups.

Students’ mindsets and effort beliefs and the effects of the intervention

We found that students in school A were more likely than students in school B to endorse growth 
mindsets and hold positive effort beliefs. School A, where students reported stronger growth mind
sets and more positive effort beliefs, was a teacher training school located in a middle-class district, 
whereas school B was situated in a lower socioeconomic area (Vilkama et al., 2014). Laine et al. 
(2024) found similar differences between a larger group of students from these two schools in 
their previous study as well. Moreover, other prior studies have also demonstrated that students 
from lower socioeconomic backgrounds are less likely to exhibit growth mindsets (Gouëdard, 
2021). Additionally, we found that after the intervention students had a more growth mindset, inde
pendent of which experimental group they belonged to. This effect, though, was significant only 
right after the intervention – at the assessment point with the most missing data –, while being mar
ginal at follow-up 1. As the data right after the intervention was not missing completely at random 
and the effect of time at the follow-up 1 was only approaching significance, the increase in the 
growth mindset should be interpreted with caution. Nonetheless, earlier cross-sectional studies 
among Finnish students have shown that younger students tend to hold a more fixed mindset 
than older students (Kuusisto et al., 2017; Laine et al., 2024).

By contrast, we observed no statistically significant effects for the intervention on students’ self- 
reported mindsets and effort beliefs (RQ1, RQ2). This could be partly explained by the fact that the 
mindset and effort belief measures used in the present study were self-reports, which could be pro
blematic for children of this age (Borgers et al., 2000). However, an alternative explanation could be 
the already relatively strong growth-mindset-oriented context of Finnish education and the preva
lence of growth-minded teachers (Laine et al., 2016; Makkonen et al., 2019; Zhang et al., 2020). 
Nonetheless, despite this growth-mindset-oriented context, slightly more than half the participants 
were fixed-mindset-oriented at the beginning of third grade. This finding is in line with earlier 
research on Finnish students’ mindsets, which has shown that younger students are more likely 
than their older peers to hold fixed mindsets (Kuusisto et al., 2017; Laine et al., 2024).

Effects of the intervention on students’ self-regulated learning strategies

As to students’ strategies when facing challenges, overall, we found that students most typically 
reported seeking help and trying again when faced with a challenging learning situation. Regarding 
the effects of the I can learn program, we found that immediately after the intervention students in 
the intervention group were more likely to report the use of emotional control strategies, such as 
finding ways to calm themselves, than were students in the other groups (RQ1). Importantly, no 
differences between the groups were found before the intervention, which indicates that this 
increased preference for emotional control strategies is plausibly the result of the intervention pro
gram. Indeed, one lesson in the I can learn program was completely dedicated to introducing the 
potential and use of simple emotional control strategies when encountering challenges in learning. 
Moreover, the entire intervention program and all the lessons reflected the idea that with effort and 
the use of effective strategies, anyone can further develop their skills and abilities. Additionally, the 
lessons emphasized that meaningful learning is supposed to feel challenging and occasionally frus
trating. Therefore, through these lessons and by normalizing such feelings of frustration, the inter
vention provided a framework for reappraising challenging learning situations as positive rather 
than negative occurrences, possibly leading students to consider engaging in emotional control 
strategies a worthwhile activity throughout the learning process. Nevertheless, 18 months after 
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the intervention, the intervention group no longer reported the will to engage in emotional control 
strategies in challenging situations (RQ2). In other words, the effects of the intervention on stu
dents’ emotional control strategies were short-lived. This result adds to the findings of mindset 
intervention studies that have reported a lack of sustained long-term effects for mindset interven
tions (e.g., Donohoe et al., 2012; Orosz et al., 2017). Such findings have led to a wider discussion on 
the role of the students’ everyday learning environments in fostering a growth mindset (e.g., Dweck 
& Yeager, 2019).

Students’ self-talk when facing challenges in learning

All the categories of self-talk – effort self-talk, ability self-talk and comforting – were used by the 
participating students. In accordance with our hypothesis, the results from the qualitative and 
quantitative analysis of students’ learning diaries indicated that, immediately after the intervention, 
the students in the intervention group were more likely to use effort self-talk, especially self-encour
agement talk, and less ability self-talk than were the students in the two control groups (RQ3). Fur
thermore, the use of effort self-talk dominated among the intervention group students, whereas the 
use of effort versus ability self-talk was distributed more evenly in the two control groups.

As to long-term impact of the study, while the intervention group had sustained their effort self- 
talk 18 months after the intervention, by that time students from the other groups also reported 
using a similar amount of such self-talk (RQ3). In other words, the other groups had increased 
in their willingness to use effort self-talk, catching up with the intervention group. It is possible 
that as the Finnish education system is aligned in many ways with the principles of growth mindset 
pedagogy (GMP; Rissanen et al., 2019, 2021) and Finnish teachers mostly hold a growth mindset 
(Laine et al., 2016; Makkonen et al., 2019; Zhang et al., 2020), the more school experience students 
of this age acquire, the better they understand the importance of effort in successful learning. 
Research findings indicating that older Finnish students are more likely than their younger peers 
to hold growth mindsets could reflect such a process (Kuusisto et al., 2017; Laine et al., 2024). 
Such an understanding of the importance of effort could therefore be reflected in the students’ 
reported self-talk. It is possible that by highlighting the role of effort the intervention simply helped 
the participating students develop a more positive view of the role of effort sooner, which was 
reflected in their self-talk. Nevertheless, our results on students’ self-reported effort beliefs show 
neither such a general developmental trend towards more adaptive beliefs about the utility of 
effort nor the effect of the intervention on these beliefs. Therefore, it is also possible that the parti
cipating students simply learned the expressions used in the intervention lessons without a deeper 
understanding of or reflection on the meaning of such self-talk. It is also important to note that we 
did not assess students’ self-talk before the intervention, so we cannot exclude the possibility that 
the intervention group already differed from the control groups in their self-talk before the inter
vention. Nevertheless, as the effects of the intervention also emerged in students’ reported strategies 
when faced with challenges (compared to other groups as well as the pre-intervention assessment), 
it is plausible that this difference immediately after the intervention does indeed reflect the effect of 
the I can learn lessons.

Trustworthiness and limitations

We have described the I can learn intervention program and analysis process in as much detail as 
possible to increase the trustworthiness and reliability of our research. In the qualitative parts, we 
have included direct quotes to provide examples of the nature of the data. Furthermore, we used 
interrater reliability to increase the reliability of our categorization.

Although the results of the present study indicate that students who participated in the interven
tion program learned the effort self-talk and emotional control strategies taught in the intervention 
lessons, our findings are limited. First, it should be noted that as the present results are based on 
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students’ written answers to questions regarding how they would behave, the results do not inform 
us about whether the students actually used these strategies and effort self-talk when faced with real 
challenging learning situations. It is possible that the students from the intervention group simply 
learned the language and expressions taught in the intervention lessons without any deeper reflec
tion on and understanding of the meaning of such self-talk and strategies. Additionally, as we did 
not assess students’ self-talk before the intervention, it cannot be inferred that post-intervention 
differences in self-talk were a result of the intervention.

Second, students’ mindset and effort beliefs were assessed using self-report measures, which 
could be problematic for participants as young as those in the present sample. Namely, young chil
dren can struggle both to understanding the questions in such measures and to produce the level of 
self-reflection required to answer them (Borgers et al., 2000). To address these challenges, we used 
different sized circles mapping onto a 6-point scale to help students report their agreement with the 
items. Additionally, we used example statements to facilitate their understanding of how to indicate 
their agreement with the survey statements. Moreover, at pre-assessment, the questions were read 
out by the researcher one by one. Nevertheless, it is possible that participants struggled to produce 
the level of self-reflection necessary to answer the questionnaire, and therefore, partly due to this, 
we were unable to observe any effects of the intervention on these measures. Mindsets and effort 
beliefs are by nature implicit; thus, using teacher reports of students’ beliefs is not a credible 
approach. Nonetheless, teacher reports of other theoretically relevant constructs, such as students’ 
task persistent behavior, could be used in the future.

Third, there are several issues that may pose a threat to internal validity of the study. Namely, the 
number of participants is small, which leads to low power regarding the detection of the effects of the 
intervention program. A sensitivity analysis using a repeated measures MANOVA design (3 groups, 3 
time points) with a sample size of 116, α error probability of .05, power of .80, and a correlation of .40 
between repeated measures indicated a minimum required effect size of f = .23 (G*Power; Faul et al., 
2007), which could be considered a small-to-moderate effect. Most effects observed in previous mind
set intervention studies have been small. As the effect size of f = .23 is very close to .25, which is con
sidered a benchmark for a moderate effect, it is possible that, in the present study, we were not able to 
detect effects on students’ mindsets and effort beliefs if these were small. Moreover, classrooms and 
not individuals were assigned to experimental conditions, with the combination of strategic and ran
dom assignment was used to allocate classrooms to experimental conditions. As such, the present 
study does not fulfill the conditions of a randomized control trial and, in the future when assigning 
experimental conditions to clusters (here: classrooms) instead of individuals, the suggested practices 
for cluster randomized trial should be followed (Hemming & Taljaard, 2023). This aspect should also 
be taken into account when considering the sensitivity analysis concerning the smallest detectable 
effect size. Importantly, a clustered design inflates the smallest detectable effect size and, therefore, 
although we controlled for pre-intervention measures, which helps to mitigate this problem, the 
sample size and design of the present study would enable detecting only moderate to large effects 
(in the case of negligible to small intraclass-correlations of outcome variables, respectively; Rutterford 
et al., 2015). In addition, the clustered study design does not enable us to control for, for example, 
group differences in maturational processes.

Fourth, as only two schools participated in the study, the generalizability of the results to other 
schools is limited. It is likely that school characteristics (e.g., peer norms; for example, see Yeager 
et al., 2019) would influence the effects of the intervention. Finally, as schools were closed due to the 
COVID-19 pandemic immediately after the intervention, we were unable to reach all the partici
pants for the post-assessment of the quantitative data. Therefore, data from several participants 
from this assessment point was missing, and this lack of data was not completely random. Thus, 
the results regarding the quantitative data immediately after the intervention should be considered 
with caution. Another limitation resulting from the start of the COVID-19 pandemic is that the last 
lessons of the intervention occurred when the students were already somewhat anxious about the 
spread of the disease, potentially affecting their focus and engagement during these sessions.
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Future research

The effects of the intervention found in the qualitative data seemed to fade away in the subsequent 
months and were undetectable in the follow-up data. Mindset scholars have increasingly begun to 
acknowledge the limits to what can be achieved with sporadic interventions if the every-day edu
cational environment does not support the development and maintenance of growth mindsets; 
therefore, holistic approaches to developing growth mindset cultures are required (Dweck & Yea
ger, 2019; Schmidt et al., 2015; Yu et al., 2022). Teachers’ mindsets impact their pedagogical think
ing and practice (Rissanen et al., 2019) and are conveyed to students through subtle cues. Therefore, 
it is vital to engage teachers in the development of growth mindset cultures and pay attention, also, 
to the development of their mindsets. We suggest that design-based approaches could represent the 
potential next step in mindset research. The contextuality of the mindset phenomenon cannot be 
escaped – successful interventions have been carefully adapted to the particularities of the context 
and target populations (Dweck & Yeager, 2019). Design-based research, which relies on a partici
patory approach and multiple methods, not only allows for the construction of a theory but also 
provides actionable knowledge; then, the appropriate generalization and particularization can be 
pursued by aligning the theoretically driven hypothesis with the unique practices and contexts of 
the interventions (Anderson & Shattuck, 2012; Hoadley & Campos, 2022). For instance, the Finnish 
educational system, which is generally supportive of growth mindset pedagogies, contains its own 
particularities – for example, it’s tendency to promote the development of a fixed mindset among 
high achievers – which have become visible through fine-grained qualitative analyses and design- 
based studies (Rissanen et al., 2019, 2021). Additionally, another future direction would be to inte
grate teacher-led mindset intervention programs with subject learning. This would be especially 
applicable in the elementary school context, where students learn many subjects with the same 
class-teacher, who could integrate learning activities in different subjects with a mindset interven
tion and, as such, help students see the growth of their abilities in different subject domains. In all, 
compiling findings from such research as well as studies examining context-specificity in the appli
cability of growth-mindset is important for the further development of mindset theory and growth 
mindset pedagogies and for achieving deeper understanding of the complexities of their 
implementation.
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