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This literature review focuses on earlier research on teachers’ mindsets, i.e., teachers’ implicit beliefs about the malleability of basic human qualities such as intelligence. More specifically, the review focuses on what teachers’ mindsets are, how teachers’ mindsets manifest in the teaching, studying, and learning process, how teachers’ mindsets and growth-oriented practices are related to students’ mindsets and learning, and how teachers’ mindsets can be developed. Three electronic databases and backtracking references were used to search articles published between the years 2012 and 2023. After evaluating the eligibility of the articles, 64 were finally included in the review. The findings indicated that teachers’ mindsets and growth-oriented practices matter. Most earlier research has found some kind of connection between teachers’ mindsets and growth-oriented practices, and/or students’ mindsets and learning. The implications for teacher education, policy, and future research are discussed.
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1 Introduction

Concluding his meta-analysis, Hattie (2009, p. 239) asserted that teachers do matter: they are among the most powerful influencers in learning. Moreover, teachers who employ specific teaching methods hold high expectations for all students and create a positive student-teacher relationship are particularly likely to exert an above-average effect on student achievement (Hattie, 2009, p. 126). Thus, the impact of teachers, with their different beliefs and knowledge of content, teaching, learning, assessment, and students, can be far reaching. Evidence exists that teachers’ beliefs influence, among other things, their pedagogical decisions and their classroom behavior (Levin, 2015). However, the link between beliefs and practice is far from simple and straightforward (e.g., Buehl and Beck, 2015; Trzesniewski et al., 2021). For example, belief in the importance of certain principles, notions, or practices does not guarantee that they will be manifested in classroom behavior. Nevertheless, teachers’ beliefs have interested many scholars in the field of educational research for several decades (Pajares, 1992; Gill and Fives, 2015) and are seen as one of the key issues that teacher education should address (e.g., Pajares, 1992; Tirri and Laine, 2017; see also Levin, 2015).

In recent years, growing interest has been directed toward teachers’ implicit beliefs (i.e., mindsets) about the malleability of basic human qualities, such as intelligence. According to Mindset Theory (Dweck, 2006; Dweck and Yeager, 2019; Yeager and Dweck, 2020), people can believe that intelligence, for example, is unchangeable (fixed mindset; entity belief; entity theory), or that it is malleable and can be improved through effort (growth mindset; incremental belief; incremental theory). For consistency, we use fixed and growth mindset to refer to these two types of implicit beliefs in this article. Most of the earlier research on mindsets has concentrated on students’ or learners’ mindsets. With the help of these studies, researchers have concluded that different mindsets can affect students’ learning motivation and academic achievement (see Dweck, 2000, for a review; e.g., Aronson et al., 2002; Good et al., 2003; Blackwell et al., 2007; Yeager and Dweck, 2012, 2020; Park et al., 2016; Yeager et al., 2016, 2019; Gouëdard, 2021). The results mentioned above highlight both the importance of students’ mindsets in learning and the need to examine approaches to developing growth mindsets in students.

Consequently, intervention studies have aimed to influence students’ mindsets. The results of these studies indicate that students’ mindsets, while relatively stable in nature, can be affected through interventions (e.g., Aronson et al., 2002; Blackwell et al., 2007; Yeager et al., 2011, 2016, 2019; Paunesku et al., 2015). However, not all studies have been able to replicate these promising results related to mindset and academic achievement (e.g., Li and Bates, 2019; Burgoyne et al., 2020; Gandhi et al., 2020), which might be due to differences in student characteristics, subject areas, and educational contexts (e.g., Sarrasin et al., 2018; Yeager and Dweck, 2020). As early as 2010, Dweck (2010) noted that school culture and teachers’ learning approaches could help students achieve longer-term change in their mindsets. Accordingly, Yeager and Walton (2011) concluded that the role of the teacher could be important in increasing the effectiveness of mindset interventions. Furthermore, in their review of mindset research, Dweck and Yeager (2019) acknowledged that short interventions are insufficient; rather, educators should create growth mindset cultures to induce more persistent change. Prior research has further indicated that the messages students receive from their teachers during their formal schooling years impact their mindset, goal orientation, and academic achievement (see Haimovitz and Dweck, 2017 for a review). More broadly, teachers’ growth mindset is connected with their ethical and professional ethos in advancing the holistic development of students (Tirri, 2021). As a result, the amount of research on teachers’ mindsets, their manifestation in teaching and practice, and the relationship between teachers’ growth-oriented practices and students’ learning and achievement has increased significantly over the last decade.

To the best of our knowledge, there exists only one earlier review which targeted (partly) teachers’ mindsets. The study reviewed five quantitative studies focused on the role of teachers’ mindsets in students’ achievement (Zhang et al., 2017). The results of this review indicated that teachers’ mindsets and growth-oriented practices can constitute a factor in student achievement, and there was also some evidence supporting the role of teachers’ mindsets as a moderator, i.e., “teachers’ mindset could moderate the relationship between parents’ mindset and their child’s academic potential” (Zhang et al., 2017, p. 1372). However, the review contained several limitations. First, it focused exclusively on quantitative studies. Second, it only examined the role of teachers’ mindsets and growth-oriented practices in students’ achievement. Nevertheless, teachers’ mindsets and growth-oriented practices have been studied far more widely, also via qualitative and mixed-method studies, to better understand the nature and manifestation of teachers’ mindsets (see research questions 1 and 2). Furthermore, earlier research on the connection between teachers’ mindsets and growth-oriented practices has examined their association not only with student achievement but also with students’ mindsets (see research question 3). Finally, as the number of studies considering teachers’ mindsets has grown rapidly in recent years, the above-mentioned review can already be considered outdated and lacking the newest research. For instance, an emerging and relatively new research direction originating from the importance of teachers’ mindsets and growth-oriented practices concerns their development for the benefit of students (see research question 4). Thus, the field still lacks a comprehensive literature review summarizing the full breadth of existing research in the field of teachers’ mindsets.

This literature review aims to fill that gap by reviewing earlier quantitative, qualitative, and mixed-method studies about teachers’ mindsets and their manifestation in practice, how these are related to students’ mindsets and learning, and what is known about developing teachers’ mindsets and growth-oriented practices. The purpose is to illuminate the kind of research that has been conducted on teachers’ mindsets, the main results, and whether and why teachers’ mindsets and growth-oriented practices matter.

In summary, we seek answers to the following four questions:

1. What are teachers’ mindsets?

2. How are teachers’ mindsets manifested in the teaching, studying, and learning process?

3. How are teachers’ mindsets and growth-oriented practices related to students’ mindsets and learning?

4. How can teachers’ mindsets and growth-oriented teaching practices be developed?



2 Methods

The research strategy for this literature review included electronic database searches and backtracking references. Figure 1 illustrates the review process. First, we used ERIC, Ebscohost, and Google Scholar for the initial electronic search. In that search, we utilized keywords with different combinations of the following words: teacher, mindset, implicit belief, intelligence, growth mindset, teaching, and pedagogy. Second, the titles and abstracts of all the research articles we found were read and articles that met the following initial criteria were chosen:

1. The article was a scientific research article published in English in a peer-reviewed journal.

2. The article was published between the years 2012 and 2023.

3. The article was connected to teachers’ implicit beliefs (‘mindsets’) about the malleability of basic human qualities, such as intelligence, and/or the article discussed teachers’ pedagogy and practices in relation to mindsets.

4. The published research concerned pre-service and/or in-service teachers.

5. The context of the study was basic education, high-school/upper-secondary school, or pre-service teacher education.
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FIGURE 1
 The strategy of the literature review.


In the second stage, we removed all the duplicates from our data. Third, we checked the eligibility of each publication by reading the entire article. Next, we carefully examined the references in the chosen articles to find relevant studies that might have been lost in the electronic database search. Again, the titles and abstracts of the articles were read first and then the full text was read to check the eligibility of the publication. This third stage continued until no new research was found. Some studies were removed at this stage, as the initial criteria were not met. For example, a highly cited study by Rattan et al. (2012) was not included, as the participants were neither pre-service nor in-service teachers. We also omitted studies that were related to teachers’ mindsets about their teaching ability (e.g., Frondozo et al., 2020; Nalipay et al., 2021) or only measured the connection between mindsets and teachers’ well-being or occupational stress (e.g., Zeng et al., 2019), as this review focused on teaching, studying, and learning. We also excluded studies that were not published in an international peer-reviewed journal (e.g., Gero, 2013; Gleason, 2018). As Figure 1 illustrates, a total of 130 articles were fully evaluated, and 64 research articles were included in the review.



3 Empirical research on teachers’ mindsets

Table 1 summarizes the research conducted in the area of teachers’ mindsets during the years 2012–2023. A total of 64 articles were finally included in the review. Most of the research was performed in North America (n = 29) and European countries (n = 25). By contrast, only a small number of studies used data from Asia (n = 5), the Middle East (n = 4), and Australia/Oceania (n = 3). International comparative data was used in only four studies. Teachers’ mindsets were investigated primarily with quantitative methods (n = 38), but qualitative (n = 13) and mixed methods (n = 13) studies were also found. The research targeted both pre- (n = 14) and in-service (n = 51) teachers. A total of 20 studies also included students. We used four categories to highlight the main emphases of the studies. Accordingly, we named them Nature of Mindset (n = 12), Manifestation of Mindset (n = 23), Connections to students’ mindset and learning (n = 20) and Developing teachers’ mindset (n = 9).



TABLE 1 Descriptive information about the chosen teachers’ mindset studies.
[image: Table1]

This chapter is divided into four parts based on our research questions. The first part, “What are teachers’ mindsets?,” presents research connected generally to pre- and in-service teachers’ mindsets. The second part, “How are teachers’ mindsets manifested in the teaching- studying- learning process?,” presents research that concentrates on the manifestation of teachers’ mindsets in their pedagogical thinking and practices. The third part concentrates on current research evidence connected to the research question “How are teachers’ mindsets and growth-oriented practices related to students’ mindsets and learning?” Finally, the fourth part, “How can teachers’ mindsets and growth-oriented practices be developed?,” summarizes research focused on changing and developing teachers’ mindsets and practices.


3.1 What are teachers’ mindsets?

Studies that have examined teachers’ implicit beliefs, i.e., mindsets about intelligence, have found that pre-service (Jones et al., 2012; Patterson et al., 2016; Snyder et al., 2021; Meierdirk and Fleischer, 2022) and in-service teachers (Jones et al., 2012; Jonsson et al., 2012; Gutshall, 2013; Patterson et al., 2016; Makkonen et al., 2019; Zhang et al., 2020; Mesler et al., 2021; Willingham et al., 2021; Graham et al., 2023; Lee et al., 2023) tend to endorse a growth mindset toward intelligence. Moreover, studies indicate that teachers’ mindsets are domain specific. For example, in-service teachers (Laine et al., 2016; Makkonen et al., 2019; Zhang et al., 2020) and pre-service teachers (Snyder et al., 2021), mostly regard giftedness as malleable, but to a lesser degree than intelligence (Makkonen et al., 2019; Zhang et al., 2020; Snyder et al., 2021). Furthermore, Snyder et al. (2021) study using latent profile analysis found that the majority of pre-service teachers they investigated held extreme views neither about the nature of giftedness nor intelligence; instead, the largest profile among these teachers was “Dual-Neutral.” This kind of “mixed mindset” has been found in other studies as well (Gutshall, 2013; Laine et al., 2016; DeLuca et al., 2019).

Some studies have concentrated on examining whether teachers’ mindsets vary across different academic domains. For instance, Patterson et al. (2016) found that both pre- and in-service teachers’ views were most ability-based toward art domains and mostly effort-based in humanities domains (e.g., language, arts, and social studies). STEM subjects (e.g., physics, mathematics) were situated between arts and humanities. Furthermore, the study found that the more teachers endorsed a fixed mindset toward intelligence, the stronger was their belief that ability determined performance in basic skills, humanities, and STEM subjects (Patterson et al., 2016). Some studies have revealed teachers’ mindsets to be more growth oriented toward mathematics (Willingham et al., 2021) and physics (Makkonen et al., 2019) than toward general intelligence. Studies have found that the proportion of teachers who hold a fixed mindset ranges from one quarter (Jones et al., 2012; Gutshall, 2013) to one-third (Laine et al., 2016).

One focus of mindset research has been to determine whether teachers from different disciplines vary in their implicit belief preferences. Jonsson et al. (2012), for example, found that language and social science teachers showed a significantly higher preference for an incremental theory of intelligence and a lower preference for an entity theory, whereas mathematics teachers displayed no such preference. The authors concluded that math teachers we more likely to view achievement as associated with inborn ability than were teachers from other disciplines. Using an implicit approach, Mascret et al. (2015) found that, compared to liberal arts teachers, science teachers were more likely to form an implicit negative association between the words “intelligence” and “modifiable.” Furthermore, they found that male science teachers were more likely to form a higher negative association between the words “intelligence” and “modifiable” than were other teachers. Moreover, they were more likely to consider that intelligence was stable (Mascret et al., 2015). However, Meierdirk and Fleischer (2022) found no statistically significant connection between subject taught and mindsets among pre-service teachers.

Studies concentrating on mindset differences among teachers with different lengths of work experience have produced mixed results. Some studies have indicated that teachers with the least experience hold more malleable views than do teachers with the longest work experience (Makkonen et al., 2019). Similarly, Jonsson et al. (2012) found that the oldest and the most experienced teachers were more likely to adhere to an entity theory of intelligence; nevertheless, interestingly, the youngest and the least experienced teachers were also prone to hold a similar view. By contrast, studies comparing pre- and in-service teachers’ mindsets have not reported any statistically significant differences between the two groups (Jones et al., 2012; Patterson et al., 2016).

Most studies investigating teachers’ mindsets have been conducted in Western countries, and research has seldom examined differences between the mindsets of teachers from different cultural settings. However, a few such comparative studies are available. For example, Ilhan-Beyaztas and Dawson (2017) studied differences between English and Turkish pre-service teachers and found that Turkish pre-service teachers were more likely to hold an entity rather than an incremental view of intelligence, whereas their English peers preferred an incremental theory of intelligence. Moreover, Zhang et al. (2020) compared Chinese and Finnish teachers’ mindsets and found that in both countries there was a tendency toward a growth mindset and that no significant difference existed between the countries. Furthermore, in their study, Asbury et al. (2015) compared pre-service teachers from different places of origin (United Kingdom and East Asia). The study found that a growth mindset predominated in both groups, but pre-service teachers raised in the United Kingdom were significantly more growth-mindset oriented than were their peers raised in East Asia (Asbury et al., 2015).

There is an evident lack of research on teachers’ mindsets toward students with differing needs, even though a growth mindset is seen to be especially helpful for at-risk students. Only a small number of studies are available. In one such study, Gutshall (2013) investigated both teachers’ general mindsets toward intelligence and mindsets toward students with differing characteristics. To obtain information on student characteristics, the study used four hypothetical student scenarios. The scenarios were short texts in which one piece of critical information about the student (female, male, learning disabilities, and no learning disabilities) was changed between the scenarios. The results indicated that teachers’ general mindset about intelligence correlated with their mindsets for different student characteristics. However, teachers’ mindsets were more growth oriented than fixed in all the scenarios used in the study. Furthermore, the study found no statistically significant differences in teachers’ mindsets between the different student scenarios. Thus, teachers’ mindsets were found to be more positive when specific characteristics were mentioned – female student, male student, student with learning disability, and student without learning disability – than when measured toward general intelligence (Gutshall, 2013). Moreover, Asbury et al. (2015) found that pre-service teachers of UK origin were more growth oriented than their peers raised in Asia in relation to students’ academic potential, behavior, dyslexia, and ADHD.



3.2 How are teachers’ mindsets manifested in the teaching, studying, and learning process?


3.2.1 Pedagogical thinking and practice

One important factor characterizing the classroom learning context is its goal structure. Goal structure is connected to the type of achievement goals that are encouraged: in mastery-oriented goal structures, learning, and effort are emphasized, whereas, in performance-oriented goal structures, high grades and displaying competence are highlighted (Pintrich, 2000). In their study, Park et al. (2016) found that teachers with a stronger fixed mindset reported higher performance-oriented instructional practices than did teachers with a growth mindset, who reported more mastery-oriented instructional practices. Similarly, Rissanen et al. (2018a) qualitative case study revealed the connection between teachers’ mindsets and their methods for motivating students: a fixed mindset was linked with a performance orientation, as evaluation and achievement goals were central. A growth mindset, on the other hand, was related to a stronger mastery orientation, in which the emphasis was progress and learning goals (Rissanen et al., 2018a). Furthermore, qualitative case studies (Rissanen et al., 2018a; Ronkainen et al., 2019) have also identified a connection between teachers’ mindsets and traits and process-focused pedagogical thinking. In these studies, teachers with a growth mindset focused strongly on the process of learning and aimed to show their students how much they could achieve (Rissanen et al., 2018a; Ronkainen et al., 2019), whereas teachers with a fixed mindset focused strongly on their students’ fixed traits (Rissanen et al., 2018a).

However, not all studies have been able to identify a straightforward connection between teachers’ mindsets and classroom goal structure. For example, Shim et al. (2013) study failed to find support for the mediational relationship between mindsets and goal structure. Instead, the findings supported an interactive relationship: the study found a significant connection between teachers’ achievement goals for teaching and their classroom practices, whereas mindsets played only a minor role. Teachers with a mastery goal approach to teaching also established a classroom with a mastery goal structure, whereas teachers with a more performance goal approach established a class culture with greater emphasis on student competition, comparison, and the encouragement of superior skills. Moreover, there was some indication that teachers with both a fixed mindset and performance-avoidance goals promoted a performance-goal structure less than did teachers with other combinations of orientations. The authors speculated that this pattern might be the root cause of these teachers’ attempts to protect their students’ self-esteem (Shim et al., 2013). There is also evidence of cultural differences. For example, Zhang et al. (2020) study found support for a connection between teachers’ fixed mindset and a performance goal orientation among Finnish teachers, but not among Chinese teachers. The study found that Finnish growth-oriented teachers were more prone to use strategies that supported mastery orientation, whereas Chinese growth-oriented teachers used mixed pedagogical strategies (Zhang et al., 2020).

In Finland, researchers have investigated growth mindset pedagogy (GMP), which is defined as pedagogy which is “likely to cultivate a growth mindset in students and is associated with the teacher’s own growth mindset and process-focused pedagogical thinking” (Rissanen et al., 2019, p. 206). GMP includes four key features: supporting students’ individual learning processes, promoting mastery orientation in the classroom, teachers’ persistence, and fostering students’ process-focused thinking (Rissanen et al., 2019, 2021; Ronkainen et al., 2019). However, Rissanen et al. (2019) study found critical points in GMP representing situational variations and possible pitfalls. For instance, the study identified differences between academic and moral domains, with teachers’ incremental beliefs and process-focused thinking stronger in the domain of academic learning and weaker in the domain of morality. Moreover, another critical point involved teachers’ failure to recognize and actively counter students’ fixed mindset behaviors. This was evident in a situation where the teacher attempted to prevent academically competent students from making mistakes to save them from embarrassment (Rissanen et al., 2019). Interestingly, a recent study by Zeeb et al. (2023) found no relationship between teachers’ growth mindsets and their ability to recognize and notice students’ fixed mindsets. However, teachers’ knowledge about learners’ implicit beliefs (including mindset theory) was found to enhance their ability to notice students’ fixed mindsets (Zeeb et al., 2023). Furthermore, studies have found that teachers with GM orientation tend to practice GMP primarily for low achievers, whereas FM teachers practiced it for high achievers (Rissanen et al., 2018a, 2019, 2021). Such pedagogical practices imply that teachers fail to teach all students to cope with failures and protect some students from challenges. Ronkainen et al.’s (2019) study further illustrated the manifestation of growth mindset pedagogy in teaching, especially in terms of teachers’ use of the message ‘not yet’ to convey that students were on the path toward mastery, thereby encouraging their study motivation. Cai et al. (2023) studied GMP in a Chinese context among math teachers, with the results revealing that despite some shared features with Finland, context-specific GMP features were also evident. More specifically, in their interviews, the teachers highlighted the centrality to GMP of differentiated teaching, avoiding stereotypical views of mathematics learning, praising specific things, and emphasizing the relevance of mathematics to daily life. Together, these studies illustrate that teachers with a growth mindset aim to acquaint themselves with their students as individuals, provide emotional support, and help students find their own learning strategies in learning.

Some studies have concentrated on the connection between teachers’ mindsets, specific teaching-related factors, and teaching methods. In a Belgian study (Griful-Freixenet et al., 2021), pre-service teachers’ growth mindset was the second strongest predicting factor, after self-efficacy, in teachers’ use of teaching methods connected to the Universal Design for Learning (UDL) model. The UDL model aims to promote more inclusive and accessible education for all and motivates teachers to proactively support their students’ access, participation, and progress using inclusive practices. Regarding inclusive education, a study conducted among Israeli teachers (Inbar-Furst and Gumpel, 2015) revealed a link between teachers’ implicit theories and their attitudes toward help-seeking when facing behavioral problems. Teachers with a growth mindset were positive about seeking help to enhance and improve their coping skills in the classroom. By contrast, teachers with a fixed mindset avoided help-seeking because of a fear of failure or from the desire to cope independently (Inbar-Furst and Gumpel, 2015). Similarly, Lee et al. (2023) found that teachers’ growth mindsets were positively associated with perceptions of a new “positive education program” (study 1) and with teachers’ self-efficacy regarding online teaching (study 2). Teachers’ growth mindsets have also been linked to a more receptive attitude toward curriculum reform (Huang, 2023). Moreover, Graham et al. (2023) found that teachers’ mindsets about intelligence and writing predicted their use of writing practices, more precisely the frequency with which students were asked to write and with which they taught writing skills and processes. In sum, teachers who viewed intelligence and writing ability as more malleable reported teaching writing more often (Graham et al., 2023). In Patterson et al. (2016) study, teachers’ fixed mindset was associated with their lower endorsement of both teacher factors (e.g., classroom management and quality instruction) and student factors (e.g., motivation and persistence in promoting students’ performance). In parallel, Sypré et al. (2022) study found a positive connection between teachers’ fixed mindsets and the use of controlling and chaotic teaching styles, both of which are considered demotivating approaches to teaching. Finally, a Finnish qualitative case study provided an in-depth illustration of a teacher with a growth mindset taking responsibility for students’ personal development and attempting to meet the individual needs of a student through her teaching strategies (Ronkainen et al., 2019). Similarly, another case study (Rissanen et al., 2018b) found that teachers’ growth mindset related to a moral ethos centered around taking responsibility for students’ personal development, meeting individual needs, and preserving individual rights. By contrast, teachers’ fixed mindset was connected to a moral ethos centered around the fulfillment of responsibilities and striving for justice. Furthermore, these different interpretations were manifested in several ways in these teachers’ teaching practice (Rissanen et al., 2018b). For example, teachers with a growth mindset trusted their students, did not predict their future behavior based on their previous actions, and helped them find explanations for their failures that did not concentrate on personal qualities. In turn, a fixed mindset was found to be related to a tendency to control students’ behavior through punishment and strict assessment and labeling students, although two different cases showed that there was also situational variation in these practices (Rissanen et al., 2018b).

There are also indications that some teachers who report a growth mindset orientation fail to think and act in ways that align with their beliefs. This has been termed a false mindset. Barger et al. (2022) found that teachers with a false growth mindset profile possessed a growth mindset measured with the traditional Dweck measure, but they experienced a similar level of math anxiety to that of teachers with a fixed mindset profile; moreover, they shared with the latter the view that math was accessible to only the few. Tiekstra and Minnaert (2017), on the contrary, concluded that teachers with a growth mindset may not know how to act in accordance with their beliefs. In their study, they concentrated on teachers’ and educational professionals’ implicit beliefs and practices concerning at-risk students. The study indicated that at least 34 percent of teachers’ actions can be explained by implicit theories, with this figure rising to as high as 61 percent in denominational schools. Interestingly, the results showed that the actions of teachers who held a fixed mindset toward intelligence were more consistent when working with at-risk students than were the actions of teachers with a growth mindset. However, even though fixed-mindset teachers were more consistent, the methods they chose were in line with their entity theory and reflected a stronger performance orientation (Tiekstra and Minnaert, 2017).

A few studies have indicated that contextual factors might hamper teachers’ ability to implement growth-oriented practices. Sun (2019) study demonstrated how existing school structures and policies related to tracking, instruction, and standardized assessment can hinder the ability of mathematics teachers to communicate growth mindset messages consistently to their students. Thus, despite their self-reported growth mindset, the teachers in this study sometimes sent contradictory fixed-mindset messages by using instructional practices that failed to promote a growth mindset in learning (Sun, 2019). A similar trend was found in a study by Francome and Hewitt (2020) conducted in England. The study compared two different types of schools, one which streamed students in mathematics teaching and another which used mixed ability groups. The results indicated that while students’ and teachers’ mindsets were more growth oriented than fixed in both schools, they were less so in the school that used ability groups. Furthermore, teachers’ practices also differed between the schools. In the school which used streaming, teachers more often employed teacher-centered practices, whereas, in the school where mathematics was taught in mixed classes, student-centered and cooperative strategies were utilized more (Francome and Hewitt, 2020).

Two qualitative interview studies have illuminated teachers’ perspectives on growth-oriented practices. In Schnorr (2022) study, teachers emphasized the importance of growth-oriented language and dialogue to motivate students to work hard, grow, and accept mistakes as part of the learning process. A growth mindset was considered something that both benefited students in terms of grades and achievement and also taught them not to give up in the face of challenges (Schnorr, 2022). A study by Jorif and Burleigh (2020) with secondary-school teachers illustrated these educators’ perspectives on the way growth mindset concepts could be sustained in teaching and what might prevent this from occurring. First, teachers emphasized the idea that a growth mindset was, and should be, a regular, daily component of classroom practices and instruction. Second, to sustain a growth mindset in daily practices, both verbal affirmations and growth mindset learning tasks were required. Third, teachers considered it crucial that students experience both success and failure in their learning. Finally, teachers emphasized the importance of both support from the administration and parents and opportunities for professional development to continue the promotion of growth mindsets in their teaching (Jorif and Burleigh, 2020). Similarly, a study by Cai et al. (2023) found that a lack of professional support, lack of time, student differences and class sizes, ignoring cultural contextual elements, and poor partnership with parents and teachers were considered barriers to GMP among Chinese teachers.



3.2.2 Feedback and assessment

From the perspective of mindsets, two different kinds of feedback can be identified: fixed- and growth oriented (De Kraker-Pauw et al., 2017). Fixed-oriented feedback is targeted at results. Moreover, it contains praise or criticism directed at a person’s traits, characteristics, or abilities. Growth-oriented feedback, on the other hand, is process-oriented. It involves praise for particular actions, such as effort and strategies (De Kraker-Pauw et al., 2017). Jonsson and Beach (2012) study among pre-service teachers indicated that those who preferred person-based praise also displayed a stronger fixed mindset and, further, believed more strongly that social comparison promoted learning. The study also found some indication of a positive correlation between teachers’ growth mindset and the use of process praise (Jonsson and Beach, 2012). Recently, Tao et al. (2021) found that teachers’ fixed mindset was associated with attributing students’ poor performance to ability rather than effort. Case studies conducted among teachers have revealed a similar connection: teachers with a fixed mindset tend to comfort students and give up more easily, whereas teachers with a growth mindset are more persistent in providing honest feedback and helping students overcome their sense of helplessness (Rissanen et al., 2018a,b).

De Kraker-Pauw et al. (2017) conducted two independent studies on teachers’ feedback. The first found a weak positive correlation between teachers’ mindset and their appraisal of student improvement: a more growth-oriented mindset was related to a higher appraisal of students’ development, indicating, in other words, a focus on student improvement. Female teachers were found to score higher than male teachers in their emphasis on students’ improvement, but no connection was identified between STEM and non-STEM teachers in this matter. The second study found that teachers used only a limited amount of growth-mindset-oriented feedback, accounting for just one-fourth of the total feedback provided. In addition, the results indicated that growth-oriented teachers offered less feedback to students than did fixed-oriented teachers; moreover, the type of feedback was unconnected to the teachers’ mindset. However, the study found that both male teachers and STEM teachers provided more growth mindset-oriented feedback than did female and non-STEM teachers. The results demonstrated the complex nature of beliefs (especially self-reported) and practice (De Kraker-Pauw et al., 2017).

DeLuca et al. (2019) explored pre-service teachers’ mindset and its connection to classroom assessment. The results of pre-service teachers’ self-assessment showed that none held a fixed mindset, and they were thus divided into those who held a growth mindset and those who held a mixed mindset. The study found that those pre-service teachers with a growth mindset were more likely to prioritize an assessment as learning approach compared to those with a mixed mindset. Assessment as learning focuses on the way students learn by providing feedback or experiences that foster students’ metacognitive abilities and learning skills. By contrast, pre-service teachers with a mixed mindset were more likely to prioritize an assessment for learning approach, i.e., highlighting the use of evidence to provide feedback on progress toward learning and to inform the next steps for learning and instruction. Furthermore, compared to their mixed mindset peers, pre-service teachers with a growth mindset were more likely to prioritize a differentiated approach, which emphasizes fairness from the perspective of individualized learning opportunities and assessment and values each student’s unique learning needs and goals. Conversely, those holding a mixed mindset were more apt to prioritize an equitable approach, which refers to using differentiated assessment criteria only for those students who have been formally identified as requiring specific help (i.e., special education students; DeLuca et al., 2019).




3.3 How are teachers’ mindsets and growth-oriented practices related to students’ mindsets and learning?


3.3.1 The connection between teachers’ mindsets and students’ mindsets and learning

Research evidence on the direct relationship between teachers’ and students’ mindsets is relatively minor and contradictory. In their studies, Park et al. (2016) and Yu et al. (2022) found no direct association between teachers’ and students’ mindsets. A study by Mesler et al. (2021), using a large international dataset found a significant positive association between teachers’ growth mindset and an increase in their students’ growth mindset during one academic year. Furthermore, the analysis showed that this increase was higher for female students and students with female teachers. The results also indicated that teachers’ fixed mindsets were related to more fixed mindsets among boys, but not among girls (Mesler et al., 2021). Gutshall (2016) found that while students’ mindsets were related to teachers’ mindsets, they were also connected to students’ perceptions of those mindsets, which mediated the relationship (Gutshall, 2016). Our review identified only one study demonstrating the effects of teachers’ growth-mindset orientation on student achievement: Bostwick et al. (2020) found that teachers’ growth orientation was one factor affecting students’ math achievement.



3.3.2 The connection between growth-oriented practices and students’ mindset and learning

Although Park et al. (2016) and Yu et al. (2022) did not find a direct association between teachers’ and students’ mindsets, their studies illuminated the effects of teachers’ growth-oriented practices. Firstly, Park et al. (2016) found a small but significant correlation between teachers’ self-reported practices (mastery- or performance oriented) and students’ implicit beliefs: the more the teacher reported performance-oriented practices, the more students endorsed fixed-mindset views at the end of the school year. As expected, a connection was found between teachers’ mastery orientation and students’ growth mindsets as well, but this correlation was below the level of statistical significance. The researchers concluded that from the perspective of students, what is important is not teachers’ beliefs per se, but how they are embedded in teaching practice (Park et al., 2016). Secondly, Yu et al. (2022) found that students were more likely to report a growth mindset when their teachers engaged them more frequently in guided inquiry. In turn, they were more likely to possess a fixed mindset when their teachers more frequently used task differentiation based on ability. By contrast, group work and in-class ability grouping were not found to be connected with students’ mindsets (Yu et al., 2022).

Some studies have examined students’ perceptions of their teachers’ mindsets and mindset-oriented practices and their connection to student performance. Ramirez et al.’s (2018) study indicated that ninth-grade students’ perceptions of their teachers’ fixed mindset beliefs partially mediated the relationship between the teachers’ math anxiety and students’ math achievement. The study found that higher teacher math anxiety was associated with a worse math GPA among students, even after adjusting for students’ prior achievement and mindsets. More specifically the authors found that teachers’ math anxiety was related to students’ perception of their teachers’ fixed mindset beliefs, which further weakened students’ achievement in math. Furthermore, teacher math anxiety had a negative relationship with students’ reports of their teachers’ process-oriented practices, while no such association was found regarding student reports of their teachers’ practical mathematical teaching knowledge (Ramirez et al., 2018). In their study, Tan and Maeda (2021) examined how ninth-grade students’ perceptions of their science teachers’ growth-mindset practices affected their initial science identity and its development. This large-sample study (N = 15,648) showed that students’ perceptions of their teachers’ growth-mindset practices predicted the initial science identity for the overall sample and for ethnic minorities and female students. Furthermore, these perceptions also predicted the science-identity development of the students for the overall sample, with the effect being strongest for ethnic minority and low-SES students (Tan and Maeda, 2021). Furthermore, another study (Seo and Lee, 2023) conducted among ninth-grade students demonstrated a connection between students’ perceptions of teachers’ fixed mindsets and a greater experience of stereotype threat in mathematics learning.

Recent studies have also indicated that the impact of mindset training is associated with teachers’ instructional practices and classroom behavioral norms (Schmidt et al., 2015; Yeager et al., 2019). Schmidt et al. (2015) study indicated that teachers play an important role in supporting the positive outcomes of mindset intervention. More specifically, the study showed that teachers who emphasize mastery goals, remind students of the growth mindset, and use mastery-oriented learning strategies in classroom interactions improve students’ learning outcomes more than teachers who send fixed-mindset messages (Schmidt et al., 2015). Yeager et al. (2022), with their large national sample, were able to demonstrate that while the growth mindset intervention program was able to influence students’ mindsets, it was the growth-oriented learning context that was connected with the eventual improvement of students’ math grades. In parallel, the math grades of those students whose teachers did not clearly endorse a growth mindset did not improve. However, more research is required on this connection and its direction and causality (Yeager et al., 2022).



3.3.3 Teacher-led mindset interventions

One effective mindset intervention is considered to be the mindset training provided by teachers to their students to build growth-oriented learning environments. There exists only one large-scale study (Porter et al., 2022) measuring the effects of growth mindset interventions delivered by teachers. In this study (Porter et al., 2022), teachers and their students were divided randomly into intervention and control groups. Teachers in the intervention group participated in a two-week in-person training program in which they were taught about growth mindsets and guided to implement the Brainology program, which included a curriculum guide and lesson plans for their students. Intervention teachers also received support during the implementation of the program from implementation coaches. The results showed that both students and teachers experienced an increase in their growth mindsets. Furthermore, the grades of those students who participated in the Brainology intervention also increased. The effects were largest for lower achieving students whose teachers exhibited a fixed mindset at the beginning of the intervention (Porter et al., 2022).

In the latest study by Rissanen et al. (2021), teachers participated in training about growth mindsets and GMP and were instructed to use a growth-mindset intervention program called “I can learn” with their students. The intervention program focuses on brain malleability and neural processes of learning, normalizing challenges and mistakes in learning, and developing new ways to overcome difficulties. The results showed an increase in students’ general intelligence mindset score toward a growth mindset and a decrease in negative effort beliefs between students’ pre- and post-intervention scores. From the perspective of teachers, the study aimed to explore the varieties and nuances of teachers’ perceptions of the impact of GMP on their pedagogical thinking and practice. The study found significant differences between fixed and growth mindset teachers in the ways they internalized and applied key principles of GMP: growth-mindset teachers’ core beliefs were not challenged, and they were able to further develop GMP ideas, whereas FM teachers were more likely to exhibit a false growth mindset in their teaching practice or implement GMP in a formulaic manner (Rissanen et al., 2021).

Fraser (2018) study among Scottish teachers and students indicated four themes that are important in the implementation and application of growth mindset teaching and learning. The first theme, embarking on the process, highlighted the importance of initial planning, engagement, and encouraging staff cooperation. The second theme, classroom culture and teaching, included the school premises, teacher language, promoting mistake making, knowledge of brain plasticity, and teachers’ mindsets. The third theme, outside the classroom, identified external factors, such as parents and friends, that affected students’ growth mindset. Finally, the fourth theme dealt with pupils’ approach to learning, such as embracing challenges and metacognitive skills. The study’s teacher and student interviews and classroom observations revealed a development toward more growth-oriented learning behavior among students. However, the lack of a pre- and post-study comparison prevented assessment of whether the students’ growth mindset had increased (Fraser, 2018).

In turn, Zeeb et al. (2020) German study aimed to develop teacher-led mindset training integrated into regular lessons. In their study, this training was provided in seventh-grade physics lessons. The training included both implicit parts, such as growth-mindset feedback, and explicit training sessions based on an earlier, well-established mindset intervention. The students who received the training were compared against a control group who received no training. The results showed that a growth mindset increased in those students who participated in the training, and the change persisted for at least 6 months. Furthermore, the training mitigated the decrease in student motivation that occurred in those students receiving no training, but it failed, however, to support students’ self-beliefs about their own abilities (Zeeb et al., 2020). Similar results were found in Bonne and Johnston (2016) study, where those students who belonged to the study’s intervention groups increased their incremental beliefs more than students in the control groups. In the intervention groups, teachers incorporated small micro-interventions into their lessons: they made their students’ progress explicit and aimed to increase their students’ mathematics self-efficacy (Bonne and Johnston, 2016).

Rau (2016) multi-case study illustrated the impact on fixed mindset students of a teacher-researcher’s own efforts to build a more process-oriented language environment. The students’ mindsets became more growth oriented as their focus of learning changed first from focusing on the speed of learning to focusing on the content and finally to focusing on the learning process. This shift was observed in their written reflections and their interaction in the classroom (Rau, 2016). Similarly, Strahan et al. (2017) study focused on a teacher’s integration of growth-oriented activities into arts content instruction for seventh-grade students. This exploratory case study illuminated the different ways and patterns through which students articulate mindset-related concepts and suggested that students at this age can understand the concept of mindset when they are offered support and guidance (Strahan et al., 2017).

A study by Truax (2018) concentrated specifically on the feedback that teachers provide to students. The study found that when teachers used a type of feedback that objectively noted what their students had done well as writers or that encouraged a growth mindset, students were able to progress toward developing such a growth mindset. The developmental progression included four stages: (1) understanding that intelligence can change and that practice can affect change, (2) understanding that effort and taking time leads to increased ability, (3) recognition of improvement as a result of effort, and (4) asking for feedback and/or seeking challenges (Truax, 2018, p. 146).




3.4 How can teachers’ mindsets and growth-oriented teaching practices be developed?

Some studies have examined the effects of teacher education on pre-service teachers’ mindsets. For example, a study by Soleas and Hong (2020) on American and Canadian pre-service teachers found that in both countries pre-service teachers who had yet to begin their in-class training displayed stronger growth mindsets than did pre-service teachers who had already practiced in the classroom. This indicated that post-practicum pre-service teachers were less idealistic about the incremental nature of intelligence, and their approach to teaching was more pragmatic (Soleas and Hong, 2020). However, Cartwright and Hallar (2018) found that those pre-service teachers who completed their classroom training by teaching students science scored higher in the wider use of reform-based strategies and displayed a stronger growth mindset compared to those pre-service teachers who had only observed science lessons. This indicates the important role of active participation in professional development. In a study by Tassell et al. (2020), elementary pre-service teachers participated in three seminars connected to mindfulness, mathematics anxiety and self-efficacy, and mindset. The study journals and interviews revealed that during these seminars the participants became more aware of growth mindsets and the importance of these mindsets increased. Pre-service teachers also reflected on the domain-specificity of mindsets and began to make a connection with actual teaching behavior (Tassell et al., 2020). Furthermore, in Heyder et al. (2023) study, pre-service teachers’ growth mindsets increased after an indirect intervention where these teachers were asked to reflect on their aims as teachers. Finally, Stephens et al. (2022), in their two studies, described the way pre-service teachers’ mindsets developed during a three-year teacher education program: their fixed mindsets decreased (study 1 and 2), and their growth mindsets increased (study 2).

Only a small number of studies have attempted to change in-service teachers’ mindsets through intervention programs. In the most recent published intervention study conducted among teachers in Israel, Shoshani (2021) developed a mindset training program for math teachers. To test the program, teachers were divided into two groups: an intervention group and a control group. The teachers in the intervention group participated in a total of 10 three-hour training sessions, which were led by a psychologist specialized in the growth-mindset approach. The lessons were built around the central themes of growth mindset theory and research (Shoshani, 2021, p. 11). The results showed significant increases for the intervention-group teachers in both growth-mindset and well-being scores. Furthermore, the results indicated that students’ engagement (i.e., lower dropout rates and higher new student enrolment rates) and math achievement were higher for the students of teachers in the intervention groups, indicating the positive effects of this teacher training on students’ schooling (Shoshani, 2021). Similarly, Seaton’s (2018) intervention study showed that teachers’ mindsets became more growth oriented after their training program, and the effect remained for at least 3 months after the end of the intervention. The results further indicated that teachers experienced an increase in confidence concerning the use of the concept of mindset, recognizing their own and their students’ mindsets, and applying mindset principles in teaching (Seaton, 2018). Unfortunately, the study provided no indication of the precise nature of the training offered to teachers, making it difficult to evaluate or replicate.

Patrick and Joshi (2019) study in the United States focused on teachers from three different schools who were participating in a larger project aimed at improving students’ non-cognitive skills, including mindsets. During the project, teachers received training on mindsets and the implementation of growth-mindset practices. The researchers used interviews to capture the teachers’ understandings and conceptions of growth and fixed mindsets. The results indicated that even though most of the teachers displayed some familiarity with the two concepts, they often defined them using vague and over-simplified terms. The study also found two relevant misconceptions. First, a growth mindset was defined as relentless positivity and a fixed mindset as a cultural trait. In the latter, a fixed mindset was connected to lower performing, low-income, and immigrant students. While many teachers reported that they already engaged in growth-mindset practices, many stated that learning about growth and fixed mindsets had prompted them to rethink and reflect on their own mindset. The researchers called for a stronger teacher-researcher partnership to better support growth-mindset initiatives (Patrick and Joshi, 2019).

In a study by Anderson et al. (2018), teachers participated in a professional development (PD) course connected to what they termed a “mathematical mindset approach.” The course included both online and face-to-face approaches. This one-year mixed method study followed 5th-grade mathematics teachers’ learning in a “mathematical mindset network” and changes in students’ beliefs and achievement. Lesson observations, online course responses, and teacher surveys demonstrated a development in teachers’ relationship with mathematics which caused changes in their classroom practices. For example, teachers experienced a shift from direct instruction to valuing students’ ideas and strategies. Teacher interviews also deepened the researchers’ understanding of the change these educators had experienced. In addition to teacher change, the study identified changes in both students’ beliefs and achievement, with students displaying a stronger growth mathematical mindset after the PD. The PD also affected students’ mathematical achievement: the achievement of students whose teachers participated in the PD was higher than that of students whose teachers did not participate. Furthermore, the teachers’ participation in the PD particularly benefited female students, English learners, and economically disadvantaged students (Anderson et al., 2018).

What factors might then prevent or promote the development of teachers’ growth mindset? This area, too, remains under-researched. However, in one of the few studies on this topic, Zilka et al. (2019) qualitatively researched how Israeli teachers perceived the factors that shaped the development of their growth mindset. While these teachers mentioned both internal and external factors, the former, such as values, life experiences, successes and failures, and the inner motivation to shape their malleability beliefs received the most emphasis. However, external factors, such as mentorship, feedback, reward, appreciation, the general learning atmosphere, and support from principals were also seen to strengthen growth mindsets. It was concluded that internal and external factors work together when facing change. By contrast, inhibiting factors included teacher status, burnout, ego, and an unsupportive environment (Zilka et al., 2019).




4 Discussion


4.1 A brief summary of the results

This review presents research conducted in the field of teachers’ mindsets between the years 2012–2023. More specifically the review answered four specific questions: “What are teachers’ mindsets?,” “How are teachers’ mindsets manifested in the teaching-studying-learning process?,” “How are teachers’ mindsets and growth-oriented practices related to students’ mindsets and learning?” and “How can teachers’ mindsets and growth-oriented teaching practices be developed?”

To conclude, based on this review, it seems that both in-service and pre-service teachers mostly hold a growth mindset when measured with self-reports (e.g., Jones et al., 2012; Gutshall, 2013; Patterson et al., 2016; Makkonen et al., 2019; Snyder et al., 2021; Meierdirk and Fleischer, 2022; Graham et al., 2023; Lee et al., 2023). Furthermore, most studies on the manifestation of teachers’ mindsets and the connection between teachers’ mindsets and growth-oriented practices, on the one hand, and students’ mindsets and learning, on the other, reported at least some connection between the former and the latter. The research presented in this review indicates that teachers’ growth mindsets are associated with the use of mastery-oriented instructional practices (Park et al., 2016; Rissanen et al., 2018a), process-focused pedagogical thinking (Rissanen et al., 2018a; Ronkainen et al., 2019), providing honest feedback, assisting students to overcome their feelings of helplessness (Rissanen et al., 2018a,b), fostering students metacognitive abilities and learning skills, prioritizing bespoke opportunities for all students during assessment (DeLuca et al., 2019) and taking responsibility for students’ holistic development (Rissanen et al., 2018b; Ronkainen et al., 2019). Teachers’ growth mindsets are also linked to students’ growth mindsets (Gutshall, 2016; Mesler et al., 2021; Yu et al., 2022), and achievement (Bostwick et al., 2020). Whereas growth-oriented practices are linked to an increase in students’ achievement (Schmidt et al., 2015; Yeager et al., 2022), students’ growth mindsets (Bonne and Johnston, 2016; Zeeb et al., 2020; Rissanen et al., 2021; Porter et al., 2022), and students’ growth-oriented behavior (Rau, 2016; Fraser, 2018; Truax, 2018).

Teachers’ fixed mindsets, by contrast, are linked to their performance orientation (Park et al., 2016; Tiekstra and Minnaert, 2017; Rissanen et al., 2018a; Zhang et al., 2020), use of person-based praise (Jonsson et al., 2012; Tao et al., 2021), comforting students (Rissanen et al., 2018a,b) and lower endorsement of teacher and student factors in promoting performance (Patterson et al., 2016). Teachers’ fixed mindsets are also connected to students’ fixed mindsets (Gutshall, 2016), especially among boys (Mesler et al., 2021). Furthermore, teachers’ fixed-oriented practices are connected to students’ higher endorsement of a fixed mindset (Park et al., 2016) and to their weaker achievement in math (Ramirez et al., 2018). Only a small number of studies in our review report contradictory results (Shim et al., 2013; De Kraker-Pauw et al., 2017; Sun, 2019); i.e., their findings were not fully in line with expectations based on mindset theory.

Our review further illuminated how mindsets affect teaching (Patterson et al., 2016; Tiekstra and Minnaert, 2017; Sypré et al., 2022) and the use of certain teaching methods (Griful-Freixenet et al., 2021; Graham et al., 2023). Some studies found that teachers’ growth mindsets did not guarantee growth-oriented practices, as teachers might hold a false mindset (Barger et al., 2022), lack knowledge of how to act in accordance with their beliefs (Tiekstra and Minnaert, 2017), or work in educational surroundings unconducive to growth-oriented practices (Jorif and Burleigh, 2020; Cai et al., 2023). By contrast, teacher-led mindset intervention studies, albeit very differently implemented, indicate that teachers can develop students’ growth mindsets effectively (Bonne and Johnston, 2016; Rau, 2016; Strahan et al., 2017; Fraser, 2018; Truax, 2018; Zeeb et al., 2020; Rissanen et al., 2021; Porter et al., 2022).

Our review highlighted some preliminary indications that teachers’ mindset and mindset practices can be developed and affected through teacher education (Heyder et al., 2023), and interventions and professional development (Anderson et al., 2018; Seaton, 2018; Rissanen et al., 2021; Shoshani, 2021). These interventions and PDs also influence students’ engagement (Shoshani, 2021), beliefs (Anderson et al., 2018; Rissanen et al., 2021), and achievement (Anderson et al., 2018; Shoshani, 2021).



4.2 Limitation of this review

Before drawing conclusions and exploring the implications of our findings, it is necessary to address the limitations of this review. First, our review suggests that teachers’ mindsets are mostly growth oriented in relation to both intelligence and different school subjects. Furthermore, several studies also indicate the domain-specific nature of mindsets. A growth orientation is nevertheless predominant despite the different background factors, even though some differences can be seen. Although this is an encouraging finding, it may also be viewed as an overly positive result partly connected to the ITI scale, which is based on teachers’ self-reports. The scale perhaps guides teachers to answer in socially desirable ways and prevents some teachers from responding according to their actual views. Educated and ethical teachers know how they should think, and they might answer according to this knowledge rather than their implicit beliefs. This might also explain, at least partly, the complexity of the results connected to the manifestations of and influences on teachers’ mindsets.

Second, it is essential to remember that most studies presented in this review were conducted in Western countries. As educational and cultural contexts differ widely, it is necessary to acknowledge that we still possess little knowledge of teachers’ mindsets elsewhere in the world, for example in developing countries. The few studies that exist and were included in this review indeed indicate the presence of cultural differences (Asbury et al., 2015; Ilhan-Beyaztas and Dawson, 2017; Zhang et al., 2020).

Third, the studies reviewed employ various research designs, ranging from large-scale quantitative studies to qualitative case studies. Even though many of these studies used Dweck’s implicit theories of intelligence (ITI) scale, the additional measures employed in them varied considerably, and researchers often supplemented their design with qualitative observation and interviews. Thus, the studies in this review are not always comparable. Furthermore, for this reason, we have included no effect sizes in the review. However, the inclusion of different kinds of studies can also be considered a strength of this review. Different studies complement each other and create a more comprehensive picture of teachers’ mindsets, growth-oriented practices, and why they matter. However, caution is required when interpreting the results. Table 1 aims to help the reader in this respect by highlighting the type of research (QN, QL, or QN + QL) in question, the target population, and the sample size.

Fourth, we limited our literature review to published journal articles, thereby excluding book chapters and doctoral dissertations, for example. This means that we have not covered all the research related to teachers’ mindsets published within the years 2012–2023. Connected to this, although we strived for accuracy in our article searches, it is possible that some articles were overlooked because of the selected keywords. However, we have attempted to be as transparent as possible concerning our search process, and we used backtracking references to minimize this risk. Furthermore, the review does not include articles from the end of 2023, as the last article searches were performed in October 2023.



4.3 Implications for teacher education, policy, and future research

Together, the studies in our review indicate that teachers’ mindsets and growth-oriented practices matter. However, it should be acknowledged that what is important is not solely teachers’ self-reported mindsets but, rather, the manifestation of these mindsets in the classroom and their influence on students. As some recent large-scale studies (e.g., Ramirez et al., 2018; Tan and Maeda, 2021) illustrate, students’ experiences of their teachers’ practices and mindsets do matter as well. Our review included quantitative, qualitative, and mixed-method studies to present as comprehensive a picture of the phenomenon as possible. The quantitative studies provided evidence of the different relationships between teachers’ mindsets and variables such as students’ mindsets and achievement, while the qualitative studies demonstrated how mindsets appear in everyday school life and in teachers’ pedagogical thinking. Both quantitative and qualitative studies are also required in the future to provide complementary findings and guide future research and teacher education in the right direction.

Based on the review, both teachers’ growth mindset and, more importantly, their growth-oriented behavior can be seen as enablers that can produce far-reaching positive effects on students’ mindsets, learning experiences, and school achievement. Teachers’ growth-mindset pedagogy can be especially helpful for at-risk students, allowing them to study in the best possible school environment with trust in their capacities to learn and develop. Conversely, teachers’ fixed mindset and, more importantly, their fixed-mindset-oriented behavior can be seen as risk factors that can lead to far-reaching negative consequences for students’ mindsets, learning experiences, and achievement. Even though, according to our review, growth mindsets predominate among teachers, some educators continue to hold fixed mindsets and/or exhibit fixed-oriented classroom behaviors, thus representing a risk to students’ learning and development. In their recent article, Murphy et al. (2021, p. 9) insightfully discuss growth-mindset cultures, which include teachers’ intentions and implementations and students’ perceptions and experiences. More specifically, classroom culture is growth oriented when teachers intend to adhere to growth mindset beliefs, when this intention is manifested in their teaching practices, and when students also perceive and experience this supportive growth-mindset culture (Murphy et al., 2021).

Accordingly, both pre- and in-service teacher education should find ways to educate teachers to adopt a growth mindset in learning and embrace more growth-oriented teaching strategies. First, teacher education should offer teachers the possibility to assess and reflect on their own mindsets (Tirri and Laine, 2017). Second, as the studies we reviewed illustrate, the connection between teachers’ growth mindset and growth-oriented behavior is far from unambiguous. For instance, we know that teachers with the same growth mindset might adopt different teaching strategies (i.e., Zhang et al., 2020). Thus, it is crucial to help teachers develop teaching practices in line with growth-mindset pedagogy. From early on, teachers should be educated to use teaching strategies that are known to support students’ mindset development. These include such strategies as mastery- and process-focused teaching, normalizing challenges and mistakes in learning, and feedback and assessments that concentrate on process and effort instead of targeting performance and personal abilities. As Haimovitz and Dweck (2017) have also argued, it is insufficient merely to target teachers’ mindsets; instead, the focus should be on how teachers can adopt growth-oriented teaching strategies to support their students’ mindset development. The research evidence supports this perspective, as it indicates that teachers’ mindsets can be changed and developed. However, the danger also exists that teachers who have not fully internalized growth-mindset ideas and how to act accordingly might communicate a false growth mindset to their students (i.e., Rissanen et al., 2019; Zeeb et al., 2020; Murphy et al., 2021) by, for example, praising effort alone or viewing mindsets as purely dichotomous and inherent characteristics of students. A false growth mindset refers to the oversimplified interpretation and application of a growth mindset (Aus et al., 2020), a situation where a person claims to hold a growth mindset but fails to manifest this in concrete action (Dweck, 2015). As this type of false growth mindset is found among students as well (Aus et al., 2020), it is essential that teachers receive education on how to increase the visibility of their growth mindset in the classroom and enhance students’ explicit awareness of how to put their growth mindset into action. More generally, teachers should be offered growth-mindset training to help them eventually build growth-mindset classroom cultures that emphasize every student’s potential to learn and improve instead of stressing that only some students possess the potential to develop to the highest levels (Trzesniewski et al., 2021). Furthermore, teachers should be educated on the holistic development and learning of all students, especially those at risk of dropping out of formal education. However, this kind of successful professional development is a long-term process, and teachers require space and time to truly reflect on their beliefs and share their experiences and ideas (Anderson et al., 2018).

Nevertheless, it is insufficient merely to educate teachers about growth mindsets and growth mindset pedagogy. In order to achieve wider change, possible barriers, such as the existing demands and constraints on teachers, should be targeted and overcome (Zilka et al., 2019; Bryan et al., 2021). Furthermore, classroom culture is necessarily part of the wider context of school, regional, and national cultures (Murphy et al., 2021), which should always be considered. As the review results indicate, the prevailing educational environment and policy limitations and requirements might hamper teachers’ efforts to act according to their growth mindset (i.e., Tiekstra and Minnaert, 2017; Sun, 2019). In Finland, where educational policy conforms in many ways to the principles of GMP (i.e., Rissanen et al., 2021), it is easier to develop teachers’ mindsets and GMP-based teaching strategies and engage them in the process of change. However, this task is considerably more challenging in countries where, for example, educational policy stems from collectivism, distinguishes more readily between students, utilizes streaming, and targets success in formal testing from very early on. Thus, where there is the political will to develop students’ mindsets and improve their achievement and well-being by educating teachers about growth-mindset pedagogy, the wider context of teachers’ work should also be considered. The characteristics of the current system should be assessed from the perspective of how they either support or limit teacher change. Policy-level support should then aim to minimize the number of limiting factors and increase those which support the desired direction. This also concerns the school level and the support that teachers receive from their nearest work community and management. For example, studies with exemplar principals from Finland and Estonia have provided evidence of the importance of principals’ growth mindset for providing learning opportunities for the whole school community and for meeting current educational challenges with a future orientation (Tirri et al., 2021).

The results of the studies presented in this review indicate that even though we already know slightly more about teachers’ mindsets and growth-oriented practices than we did 10 years ago, new research is still necessary to better understand the connection between teachers’ mindsets and growth-oriented practices, on the one hand, and students’ mindsets and learning, on the other. Based on the review, there are a few obvious research gaps that require more attention. First, international comparative and non-Western studies are scarce. Nonetheless, the few studies that have been conducted already indicate that differences might exist between teachers from distinct cultural backgrounds in their mindsets and their manifestation. Interestingly, a recent World Bank publication (Sabarwal et al., 2021) supports this suggestion. The study illustrated for the first time that a fixed mindset might be more prevalent in some developing countries and may even predominate in others (Sabarwal et al., 2021). Thus, we require more cross-cultural research related to teachers’ mindsets and their effects to plan such effective teacher interventions that are compatible with the specific cultural context and that acknowledge both the prevailing beliefs of teachers and the educational environment, with its enablers and inhibitors. Thus, as Murphy et al. (2021) note, growth-mindset classrooms will eventually differ from one cultural setting to another.

Second, teachers’ mindsets and pedagogy are even more important for students from marginalized groups, as a growth mindset has been found to benefit them in particular (e.g., Yeager and Dweck, 2020). However, we require more research on teachers’ mindsets and the effects of their practices on marginalized students’ mindsets, achievement, and well-being. Currently, such research is scarce.

The third research gap concerns interventions, both those targeting students and those focused on developing teachers’ mindsets and growth-oriented practices. These both represent a relatively newly emergent research area. As this review suggests, teacher-led interventions for students can be effective and influence students’ mindsets and learning. However, more research is required to reveal the most effective interventions and approaches for developing students’ mindsets to benefit their learning. Concerning interventions that aim to develop teachers’ mindsets and growth-oriented practices, more research is necessary on the means to achieve these ends and on the impact on students. These interventions should be carefully designed (see Bryan et al., 2021), and researchers should ensure that these interventions and their effects are described in as much detail as possible. In line with teacher intervention studies, researchers should study more closely the possibilities for also implementing these interventions in pre-service teacher education. Teacher education offers a promising context for developing future teachers’ mindsets and, especially, growth-oriented practices at an early stage of teacher development, and thus more research in this area is necessary to illuminate how this aim can be achieved. Furthermore, all types of research – quantitative, qualitative, and mixed-method – are essential to acquire a better overall picture of the nuances and effects of teachers’ mindsets and growth-oriented practices.
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