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Symposium Overall Abstract 

Mindset theory is a theoretical framework with a range of implications for learning. The 

manner and extent of the contribution the various stakeholders within a school context 

(principals, teachers, students, parents) may make to growth mindsets, and the impact of these 

contributions on student performance, remain controversial. This symposium will seek to 

analyze growth mindset cultures in schools, drawing on findings from studies that take 

experimental, qualitative (interview, observation) and cross-sectional quantitative approaches. 

In the first of these, Tulis, Harnisch and Bernhard explore indicators of growth mindsets, 

specifically adaptive responses to challenges and learning from failure and feedback received, 

in interviews with principals of English schools in deprived areas that achieved exceptional 

improvements in their students’ academic attainment. In the second, Yu, Kreijkes and 

Salmela-Aro collected data from principals, teachers, and primary school children in 

Finland to investigate relationships between students’ growth mindsets, teachers’ beliefs and 

instructional practices, and characteristics of schools. The third study is Zeeb and Voss’ 

examination of feedback-giving practices among teachers in Germany, which highlights the 

importance of praise for effort and growth mindset-oriented feedback in ethnically and 

culturally diverse classes. Finally, the fourth study (De Ruiter) presents a coding system for 

assessments of mindset-oriented verbalizations in student-teacher interactions. Together, this 

symposium informs the ongoing discussion addressing aspects of growth mindset in 

educational settings. We will allocate time to a facilitated discussion of the implications for 

research and teacher education, supplemented by additional ideas from related mindset 

research conducted by our two discussants (Van Atteveldt, Kreijkes). 
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Contributions (Abstracts): 

Adaptive orientations towards failure and growth mindset  

in effective schools in difficult contexts 

Maria Tulis, Dominik Harnisch and Roland Bernhard  

University of Salzburg, Austria 

Commencing in the early 2000s, schools with large proportions of disadvantaged students in 

London and other English regions have experienced processes generating marked 

improvement. In order to explore how indicators of growth mindset may contribute to this 

improvement we analyzed interviews with 18 leaders from schools that have experienced 

exceptional improvements since 2003. Specifically, we identified adaptive beliefs about 

failure as an opportunity for learning and improvement as being present in school leaders’ 

narratives about their approaches to school quality development at a range of levels 

(leadership, teachers, students, work with parents). The interviewees expressed their view of 

mistakes and failure as valuable learning opportunities in several ways and in relation to 

various aspects of school life. The study’s contribution to this field resides in its identification 

of adaptive beliefs about failure as an important element of growth mindset in effective 

schools working in difficult circumstances. Further, it supports existing findings on different 

dimensions of error-climate above and beyond the classroom, and it highlights the importance 

of adaptive beliefs about failure in improvements in schools’ performance. 

 

Students’ growth mindset:  

Relation to teacher beliefs, teaching practices, and school climate 

Junlin Yu1, Pia Kreijkes2 and Katariina Salmela-Aro1 

1 University of Helsinki 
2 University of Cambridge 

 

How can teachers and schools create a supportive context for growth mindset development? 

The current study links students’ growth mindset to teachers’ beliefs, instructional practices, 

and school climate. Participants were 2,200 ten-year-old students, along with 358 teachers and 

65 principals in Finland. Multilevel analyses revealed that students had a stronger growth 

mindset in classrooms where teachers used guided inquiry and in schools that holistically 

supported students’ social-emotional development beyond academic outcomes. In contrast, 

students reported a stronger fixed mindset in classrooms where teachers differentiated tasks 

based on students’ performance. The findings pinpoint potential channels through which 

teachers and schools can promote a growth mindset in students. 
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Well-intentioned but dysfunctional: Teachers’ feedback  

to students with a migrant background 

Helene Zeeb & Thamar Voss 

Department of Educational Science, University of Freiburg, Germany 

Teachers’ feedback is a powerful tool to foster students’ growth mindsets and motivation. 

However, even well-intentioned feedback can have unwanted negative effects, for example by 

communicating low expectations or fostering fixed mindsets. Two kinds of such 

dysfunctional praise are ability praise and effort praise in situations when students have not or 

unsuccessfully invested effort. Previous research has shown that feedback is affected by 

students’ ethnic background: Teachers tend to praise students with a migrant background 

more often than students without a migrant background (i.e., positive feedback bias). In an 

experimental study, we investigated this feedback bias with respect to dysfunctional ability 

and effort praise among teachers from German schools (N = 186). Teachers read descriptions 

of classroom situations and indicated their likelihood of conveying ability praise, effort praise, 

or control praise. The target student had either a German name or an Arab name. The results 

showed that teachers tended to provide more dysfunctional praise to students with a migrant 

background than to students without a migrant background. Dysfunctional praise was 

predicted by teachers’ multicultural beliefs and their prejudices towards students with a 

migrant background but not by teachers’ growth mindsets. We conclude that teachers need 

support to become aware of behavioral biases and unintentional effects of feedback, in order 

to foster growth mindsets and motivation among all students. 

 

“Doing” mindsets in classrooms:  

A coding scheme for teacher-student mindset-related verbalizations 

Naomi de Ruiter 

University of Groningen, The Netherlands 

Mindset researchers are increasingly stressing that teachers’ feedback, praise, and criticism 

play an important role in the socialization of growth and fixed mindsets in children. The 

methodological tools for studying the process of socialization as it occurs are limited, 

however. Zooming in on these processes in situ will be necessary to gain a richer 

understanding of how teachers and students co-regulate each other with regard to their 

mindset-related verbalizations. In this talk, I will introduce a coding scheme that can be used 

to systematically study teacher and student mindset-related verbalizations in the classroom: 

the student teacher mindset (STEAM) coding scheme. The coding scheme is comprehensive, 
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in that it enables researchers to study all forms of teacher and student talk that express growth 

or fixed mindset assumptions. The coding scheme was developed to study these verbalizations 

in Science, Technology, Engineering, and Mathematics (STEM) contexts. The coding scheme 

has been tested for inter-rater reliability, and demonstrates content and ecological validity. I 

will demonstrate its utility with a case study, showing how the output from the STEAM 

coding scheme allow researchers to examine moment-to-moment dynamics that occur 

between teachers’ and students’ mindset-related verbalizations. In our case study, we found 

that teacher and student mindset talk demonstrated a high level of temporal association 

(moving correlation = 0.63 between the two time series), and that this association was based 

on co-regulation. The case study highlights interesting directions for future research. 

 

Extended Summaries: 

Adaptive orientations towards failure and growth mindset  

in effective schools in difficult contexts 

Maria Tulis, Dominik Harnisch and Roland Bernhard 

Based on different responses to challenge and failure experiences, Dweck and Leggett (1988) 

proposed a theory that attributes people’s motivations to learn and develop to their beliefs 

about the fixed or alternatively mutable nature of intelligence. In these terms, a “growth 

mindset” primarily centers on the belief that everyone can increase their abilities given the 

appropriate effort and guidance. In this context, a willingness to face and overcome 

challenges is an important predictor of achievement (Burgoyne et al., 2018). Accordingly, a 

perception of setbacks as learning opportunities and adherence to adaptive beliefs about 

failure constitute integral components of a growth mindset. In the school context, researchers 

have emphasized the importance of motivational beliefs to long-term academic improvement 

(Blackwell et al., 2007). A growth mindset culture in a school, promoted by its leaders 

(Guidera, 2014), appears to have implications for students’ academic performance (Murphy & 

Dweck, 2010). 

This paper will explore ways in which principals and leadership teams in highly effective and 

improving English schools working in difficult circumstances develop cultures of individual 

and collective growth at various stakeholder levels (leadership, teachers, students, work with 

parents).  

Method 

The work presented here draws on face-to-face interviews with 18 leaders (44% female) 

conducted in eight schools, taken from a larger sample of interviews with 43 headteachers and 
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other senior leaders conducted within a funded mixed-methods project in 17 organizationally 

diverse schools located in various areas of England. The schools from the sample selected for 

this paper are those showing highest effectiveness and marked improvements and 

simultaneously facing notably severe socio-economic and cultural challenges in deprived 

local authorities in London and in areas of England with a very low Social Mobility Index. 

Specifically, inclusion criteria were: (a) improvement in the rating awarded by England’s 

national schools inspection agency (OFSTED) from “inadequate” or “requires improvement” 

to the best rating, “outstanding,” since 2003; (b) marked improvement as shown in 

standardized school performance data measuring progress of students; and (c) a very high 

proportion of disadvantaged students as indicated by the school’s Free School Meal Score.  

Interview questions revolved around interviewees’ approaches to school quality development. 

Interviews were audio recorded and fully transcribed (average interview time 43 minutes, SD 

= 16 minutes). The study received university Ethics Committee approval. All participants 

gave informed consent. Interview transcripts underwent content analysis using MAXQDA 

(2020). Our approach was twofold, combining theory-driven (using categories based on 

growth mindset literature and instruments) and inductive, data-driven elements. 

The analysis identified indicators of a growth mindset in interviewees’ narratives around their 

approaches to school improvement and focused specifically on adaptive beliefs about and 

responses to failure. Coding simultaneously assigned statements into one of four 

supercategories (a) school leadership level; (b) teacher level; (c) student level; and (d) work 

with parents. In total, this procedure yielded 1,685 codings. The range of interrater 

agreement—based on 10.2% (83,653 characters) of the data—was .85 < appa < .96 

(separately for each supercategory).  

Findings 

We found indicators of growth mindset within four dimensions of school-level values: (a) 

collaboration, collective responsibility and mutual trust; (b) continuous learning/striving for 

improvement; (c) setting high expectations and aims; and (d) adaptive attitudes toward failure 

and a positive culture surrounding mistakes and errors. It is this final dimension on which this 

paper focuses, Table 1 provides an overview of the codings/categories, their frequencies and 

example quotations from the data relating to each level of the school community. The 

interviewees expressed their orientation towards learning from failure on each level. In terms 

of school leadership and teachers, an “open classroom door” policy appears 

particularlyimportant; the data contained frequent descriptions of practices involving short 

lesson observations in classrooms and subsequent feedback on weak points supplied by 

principals or peers. At student level, numerous interviewees cited the importance of 

developing young people’s resilience and thus enabling them to cope with and learn from 
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failure. With respect to work with parents, interviewees mentioned the explicit addressing of 

challenges.   

Discussion  

Although this study did not explicitly set out to measure school leaders’ growth mindset 

beliefs, our analyses indicate that an organizational culture centered on a growth mindset 

showed a clear association with improvements in school performance. We identified several 

indcators of adaptive responses to failure and positive cultures around mistakes/error-climate, 

such as open communication and high emphasis on feedback. This links to earlier findings on 

growth mindsets and openness to critical feedback (Mangels et al., 2006). Our study further 

contributes to the literature as it emphazises adaptive beliefs about failure as an important 

element of growth mindset. 

Notwithstanding the study’s limitations (retrospective data, self-serving bias and data 

consisting in principals’ personal views rather than specific measures of growth mindset in all 

subgroups), our findings provide initial exploratory insights into the potential impact of 

growth mindsets on long-term school improvement, particularly in schools with large 

proportions of disadvantaged students.  
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Students’ growth mindset:  

Relation to teacher beliefs, teaching practices, and school climate 

Junlin Yu, Pia Kreijkes and Katariina Salmela-Aro 

Introduction 

The benefits of holding a growth mindset for students’ motivation and academic performance 

have been widely documented. The current study aims to investigate the role of teachers’ 

beliefs, instructional practices, and school climate in shaping students’ mindsets.  

Past studies indicate that teachers’ mindsets are not directly related to students’ mindsets 

(Haimovitz & Dweck, 2017). One explanation is that even when teachers believe that abilities 

can be developed, they may not act accordingly if they do not feel confident about their 

capabilities to help low-performing students learn. In contrast, teachers with high self-efficacy 

may be more proactive in supporting students’ learning and, thereby, convey to students that 

they can improve. 

In addition to teachers’ beliefs, their instructional practices may also convey mindset 

messages to students. This study focuses on three areas of practices: autonomy support 

(guided inquiry and group work), ability differentiation (task differentiation and within-class 

ability grouping), and frame of reference for grading (individual and social reference norm). 

When students are given the opportunity to try out things independently, they may feel more 

autonomous in their learning and come to view ability within their own control (Ommundsen, 

2001). In contrast, grouping students by ability and assigning tasks based on students’ 

performance may highlight differences in students’ abilities and communicate a fixed mindset 

(Rattan et al., 2012). Teachers’ frame of reference for grading may also shape students’ 

mindsets (Dickhäuser et al., 2017). Teachers who focus on students’ improvement and effort 

may promote a stronger growth mindset, whereas teachers who compare students’ 

performance to others may foster a stronger fixed mindset. 

Beyond classrooms, schools differ in their climate or culture. Schools that assign students to 

different classes based on their performance may communicate that certain students are less 

academically capable. In contrast, schools that holistically support students’ social-emotional 

development beyond academic outcomes may divert students’ concerns away from ability.  

Methods 

To address the question of how students’ mindsets relate to teacher beliefs, teaching practices, 

and school climate, this study analysed the Finnish data from the OECD Study on Social and 

Emotional Skills. Participants were 2,200 10-year-old students, along with 358 teachers and 

65 principals in Helsinki. Students reported their mindsets. Teachers reported their beliefs and 
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practices, and principals reported the school climate and grouping practices. Measures for the 

key constructs can be found in Table 1. Figure 1 depicts the hypothesized relationships among 

the key constructs. To account for the clustering of the data, several increasingly complex 

multilevel models were fitted: the unconditional model, the random intercept model, and the 

random slope model. 

Results 

The unconditional model showed that school and classroom contexts together accounted for 

approximately 10% of the variance in students’ growth mindset. Main results from the 

random slope model are graphically illustrated in Figure 2.   

At the classroom level, students had a stronger growth mindset when teachers adopted a 

guided inquiry approach to teaching,  = 0.31, 95% CI [0.08, 0.61], p = .01. In contrast, 

students reported a weaker growth mindset in classrooms where teachers set different tasks 

for students based on their performance,  = –0.10, 95% CI [–0.17, –0.03], p < .01. At the 

school level, the random intercept model indicated that students held a stronger growth 

mindset in schools that emphasized holistic development,  = .16, 95% CI [0.01, 0.32], p = 

.04. This effect dropped to marginally significant in the random slope model,  = 0.15, 95% 

CI [–.01, 0.31], p = .07. 

Discussion 

Findings from the current study pinpoint potential channels through which teachers and 

schools can transmit growth mindset messages to students. Teachers’ mindsets and self-

efficacy were unrelated to students’ mindsets, suggesting that private beliefs held by teachers 

may not directly influence students’ beliefs about ability. 

For the two autonomy-supportive practices, guided inquiry was positively related to students’ 

growth mindset, but group work was not. This may indicate the importance of combining 

autonomy support with guidance to promote a growth mindset. When teachers provide clear 

expectations and structure while allowing space for students to explore ideas independently, 

students may experience a greater sense of control over the learning process. This, in turn, 

may facilitate the view that ability is malleable and controllable. In addition, task 

differentiation was negatively related to students’ growth mindset. This indicates that simply 

assigning advanced students more challenging work while giving struggling students easier 

work is problematic and can unwittingly foster a fixed mindset. There was also a trend for 

students to hold a stronger growth mindset in schools that emphasized holistic development. 

This is consistent with studies on goal structure, suggesting that environments that divert 

students’ attention away from ability may be more conducive for growth mindset 
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development (Lüftenegger et al., 2017). Together, the findings identify clear practices to 

adopt and pitfalls to avoid when creating a growth mindset culture in classrooms and schools. 
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 Well-intentioned but dysfunctional: Teachers’ feedback  

to students with a migrant background 

Helene Zeeb and Thamar Voss 

Teachers’ feedback can have paradoxical effects. For example, even well-intentioned praise 

can reduce students’ motivation in the long term: ability praise can strengthen the belief that 

abilities are fixed and effort praise when students did not actually invest much effort on a 

simple task, or when they failed despite strong effort, can be interpreted as a sign of low 

expectations. Both kinds of feedback can lead to increased patterns of helplessness and 

avoidance of setbacks (Dweck & Yeager, 2019; Mueller & Dweck, 1998) – which may be 

particularly demotivating for students who are stigmatized due to their ethnic background, as 

they react highly sensitive to teachers’ expectations and feedback (Lawrence et al., 2011). It is 

thus alarming that teachers often provide more well-intentioned but inaccurate praise to 

students from ethnic minority groups than to ethnic majority students (Harber, 1998). This 

behavioral bias is mostly driven by teachers’ desire to act without prejudice (e.g., Croft & 

Schmader, 2012). 

In the present study, we investigated whether teachers from German schools showed the 

“positive feedback bias” with regard to dysfunctional ability and effort praise. Additionally, 
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based on previous research (e.g., Hachfeld et al., 2012), we investigated whether feedback 

would be influenced by teachers’ prejudices towards students with a migrant background, 

their growth mindsets, their beliefs that diversity should be valued  (i.e., multicultural beliefs), 

and their enthusiasm about teaching in heterogeneous classes. 

We addressed the following hypotheses: 

1. Teachers provide more dysfunctional ability and effort praise to students with a migrant 

background than to students without a migrant background. 

2. Dysfunctional praise is increased by teachers’ prejudices, and decreased by teachers’ 

growth mindsets, multicultural beliefs, and their enthusiasm. 

Method 

We conducted an experimental online study with 186 teachers from German schools (age: M 

= 43.4 years; SD = 10.3; 72% female). The central dependent variable was the likelihood of 

dysfunctional praise; the independent variable was the migration status of the target student. 

The teachers read eight short descriptions of classroom situations, followed by three feedback 

options: (a) ability praise, (b) effort praise, and (c) control praise. Control praise contained 

meaningful feedback that fosters growth mindsets, for example by addressing strategy use or 

future learning goals. For example, one scenario described how a student succeeded at a 

simple task. The feedback options were: (a) “Well done! You are a very smart student!”, (b) 

“Well done! You have really done your best!”, and (c) “Well done! Now you need something 

more challenging!”. For each option, the teachers indicated their likelihood of conveying such 

praise to the student on a scale ranging from 1 (“do not agree”) to 6 (“agree very much”). We 

manipulated the name of the students; each scenario was randomly presented with either a 

typical German name or a typical Arab name. 

Additionally, we assessed teachers’ prejudices towards students with a migrant background, 

their growth mindsets, multicultural beliefs, and enthusiasm about teaching in multicultural 

classes with questionnaires (see Table 1). 

Results 

Multivariate analyses indicated significant effects of students’ migrant status on teachers’ 

ability praise; F(8,177) = 3.03; p = .003; ηp
2 = 0.12, and on effort praise; F(8,177) = 2.83; p = 

.006; ηp
2 = 0.11. Post-hoc tests showed that, in three scenarios, teachers provided more 

dysfunctional ability praise, and in two scenarios, teachers provided more dysfunctional effort 

praise to students with an Arab name as compared to students with a German name. With 

respect to control praise, there was no effect of students’ migrant status; F(8,177) = 1.14; p = 

.339.  
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Multiple regression analyses revealed that dysfunctional ability praise was predicted by 

prejudices (β = .16; p = .046) and multicultural beliefs (β = .16; p = .032), but not by growth 

mindset or enthusiasm. Effort praise was predicted by neither prejudices, growth mindsets, 

multicultural beliefs, nor enthusiasm. 

Discussion 

Our study provides first evidence for the positive feedback bias among teachers from German 

schools: In several scenarios, teachers provided more praise when the name of the target 

student indicated a migrant background than to a student with a German name. Note that the 

bias occurred only with regard to dysfunctional praise, not with regard to the “control praise”, 

which was meaningful and informative in the sense of growth mindset feedback. 

Dysfunctional ability or effort praise can be detrimental to students’ motivation by reinforcing 

fixed mindsets and delivering low expectations – which might be particularly harmful for 

stigmatized students (Dweck & Yeager, 2019; Lawrence et al., 2011). 

Teachers’ multicultural beliefs increased the probability of dysfunctional praise. This finding 

can be interpreted as the attempt to be particularly friendly to members of stigmatized groups 

– which may turn into overly positive, rather meaningless feedback. Furthermore, stronger 

prejudices towards students with a migrant background predicted dysfunctional praise, 

indicating that the feedback bias may be affected by the stereotypes that teachers hold about 

students of a certain origin. Future studies should investigate the mechanisms behind the 

positive feedback bias in more detail, in order to identify opportunities to reduce 

dysfunctional praise and increase meaningful, motivating feedback for all students. 
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Table 1 

Overview on the predictor variables 

 

Variable Sample item 
No. of 

items 

Cronbach‘s 

Alpha 

Prejudices Students with a migrant background are less 

interested in the school subjects than students 

without a migrant background. 

5 .86 

Growth mindset  You can always substantially change your 

intellectual abilities. 

8 .87 

Multicultural 

beliefs 

Education should meet the different needs of 

students with and without a migrant 

background. 

2 .84 

Enthusiasm I enjoy teaching students of different origins. 2 .84 

 

 

“Doing” mindsets in classrooms:  

A coding scheme for teacher-student mindset-related verbalizations 

Naomi de Ruiter 

Background 

Students’ growth orientation is crucial in determining their engagement and achievement in 

STEM subjects such as mathematics (Bostwick, Collie, Martin & Durksen, 2017). 

Understanding how such an orientation emerges and can be socialized is vital. Research 

suggests that children’s growth and fixed mindsets are, to a large extent, socialized in part in 

the classroom (Haimovitz & Dweck, 2017). A method to capture these socialization processes 

in real-life classroom interaction, however, is lacking.  
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We developed a coding scheme that can be used to measure the moment-to-moment waxing 

and waning of mindset-related verbalizations in math lessons, for both teachers and students: 

The STEAM (Student- TEAcher-Mindset) coding system (De Ruiter, Van der Klooster & 

Thomaes, 2020).  

Methods 

Development of the coding scheme  

Aided by the guide provided in Chorney, McMurtry, Chambers and Bakeman (2015): 

Step 1: reviewed existing empirical and theoretical literature for adult and child verbalizations 

and behaviors that communicate fixed messages versus growth messages. 

Step 2: organized the verbalizations and behaviors from step 1 into sub-categories (e.g., 

compliments, criticism, consoling), which formed the first – literature based – iteration of the 

coding scheme.  

Step 3: developed ecologically valid preliminary operational definitions of the sub-categories 

from step 2 by assessing whether, and how, they could be observed in teacher and student 

verbalizations in real-life math lessons (see Video recordings below).  

Step 4: revisited steps 2 and 3 until theoretical saturation was reached (i.e., sub-categories 

were exhaustive and exclusive). 

Step 5: operational definitions and examples refined for the final version of the coding 

scheme (see Coding scheme below). 

Video recordings 

Naturalistic math lessons were video recorded for three (female) teachers from public schools 

in the north of the Netherlands. Two were used for the development of the coding scheme: 

both starting with 15 minutes of whole-class instruction about arithmetic, one (grade 2 lesson) 

then had 30 minutes of intensive interaction with two low-performing female students 

working on an arithmetic task (age 6). In the other recording (grade 1), whole-class 

interaction was followed by 45 minutes of intermittent interactions with students while 

working independently (recording only two males for whom we had consent, age 6  and 7).  

Coding Scheme 

The list of sub-categories entail types of teacher and student verbalizations that communicate 

a fixed or growth message. These should not be construed as assessments of mindset beliefs 

(see Table 1).   
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Case study  

Coding 

From larger sample (described above), video recording of 20 minutes of whole-class 

instruction followed by 45 minutes of intensive interactions with two low-performing female 

students (age 6) working with an abacus. Interactions with one student were coded by six 

master students, post training (using recordings from earlier sub-sample).  

Analysis 

 1) Frequencies of teacher and student verbalizations per sub-category, 2) time series made 

and codes were nominalized (Growth codes = 1, fixed codes = -1). Time series were 

smoothed using LOESS smoothing, which conducts a regression within a small window (20 

data points) and sequentially moved across the time series (i.e., a moving window), keeping 

the dynamics intact.  

Results 

Inter-rater reliability proved to be satisfactory (Kappa = 0.76 for student; Kappa = 0.65 for 

teacher). Frequencies showed that mindset-related messages were mostly characterized as 

instructional talk, with 47% being fixed oriented (emphasizing the demonstration of ability) 

and 35% being growth oriented (emphasizing the process of learning). Types of mindset talk 

that are more salient in the literature (based on experimental studies), such as praise and 

responses to failure (Haimovitz & Dweck, 2017) were relatively absent from teacher talk (5-

10% and 1%, respectively). The student’s mindset-related messages could be characterized as 

fixed-oriented, with 95% of verbalizations being mentions of ability. 

The time series for the teacher and student were highly associated (moving correlation = 0.63, 

window = 20 data point). Visual analysis of time series (Figure 1) suggests that teacher and 

student seem to co-regulate the mindset orientation of each other’s verbalizations, such that 

they continuously switched with regards to leading and following in mindset orientation of 

verbalizations.  

Conclusion 

Application of the STEAM coding scheme to naturalistic teacher-student interactions resulted 

in satisfactory inter-rater reliability. The coding scheme allowed us to characterize the type of 

mindset messages conveyed in the interaction (as being mostly fixed, and communicated in 

the focus – on ability versus behavior – of the teacher and student). The student’s 

verbalizations were much more fixed oriented than the teacher’s. The sequential coding of the 
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interactions allowed us to examine the temporal dynamics of the dyad, characterized as highly 

interdependent and continuously switching in lead.   
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Figure 1. Time series portraying the moment-to-moment dynamics of fixed- and growth-

related verbalizations 
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Table 1. Sub-categories of student and teacher mindset-related verbalizations 

 Teacher verbalizations Student verbalization 

Growth-related (effort, 

strategies, actions) 

Compliment learning behavior Attribute positive outcome to 

learning process 

Criticism of learning behavior Attribute negative outcome to 

learning process 

Consoling for mistakes (as being 

good/not bad) 

 

Statements about ability change Statements about ability change  

Attributing performance to 

external contexts 

 

Instructions directed at learning 

behavior 

Mention learning behavior  

 Positive about challenging 

learning 

Fixed-related (performance 

outcome, knowledge, person 

characteristics) 

Compliment person/performance Attribute positive outcome to 

person characteristics 

Criticism of person/performance Attribute negative outcome to 

personal characteristics 

Console person characteristics (as 

being good/not bad) 

 

Statements about stability of 

ability 

Statements about stability of 

ability  

Grouping based on ability  

Instruction directed at 

performance outcome / knowledge 

demonstration 

Mention performance outcome  

  Negative about challenging 

learning 

 

 


