A Literature Review on the Relationship between Growth Mindset and Mathematics Anxiety
1. Introduction
1.1 Background
Growth mindset, proposed by Dweck (2006), refers to an individual’s belief that intelligence and ability can be improved through hard work, learning, and persistence. This is in contrast to a fixed mindset, which holds that intelligence and abilities are fixed. Students with growth mindset are more likely to see challenges as learning opportunities, be able to learn from failures, and persevere in the face of difficulties. This mindset not only enhances students’ motivation to learn, but also improves their academic achievement (Yeager & Dweck, 2020).
Math anxiety refers to the tension, fear and uneasiness that an individual has when facing a math task. This anxiety not only affects students’ academic performance, but may also lead to avoidance behavior towards mathematics (Ramirez, 2016). Math anxiety can come from a variety of sources, including fear of failure, social comparison, teacher pressure, and family expectations. Students with high math anxiety tend to perform poorly on math tests and may even avoid math-related learning tasks altogether because of anxiety (Pekrun, 2006).
Studying the relationship between growth mindset and math anxiety can help reveal how to reduce math anxiety in students by cultivating positive learning beliefs, thereby enhancing their academic achievement and learning experience. Although the relationship between growth mindset and math anxiety has been explored, its specific mechanisms, long-term effects, and applicability in different cultural contexts need to be further explored. 
1.2 My Review Process
To conduct this literature review, a systematic approach was employed to gather and analyze relevant studies on the relationship between growth mindset and mathematics anxiety. The process began with identifying key terms such as "growth mindset," "mathematics anxiety," "intervention strategies," and "Control-Value Theory," which were used to search databases including CNKI and Google Scholar. The focus was on peer-reviewed journal articles published within the last two decades to ensure the inclusion of current and empirically validated research. Grey literature, such as conference proceedings and dissertations, was selectively reviewed to complement the findings.
Overall, the literature is extensive but uneven, with robust evidence from Western contexts and growing but limited research in other cultural settings. This review highlights the need for more cross-cultural and longitudinal studies to fully understand the dynamics between growth mindset and math anxiety.
1.3 Draft Research Questions
Through a critical analysis of the existing literature, this paper mainly deals with the following research questions:
(1) How does growth mindset affect math anxiety?
(2) How does math anxiety inhibit the development of growth mindset?
(3) What is the applicability of growth mindset interventions in different cultural contexts?
(4) What are the long-term effects of growth mindset interventions?
(5) What role does teacher support play in the relationship between growth mindset and math anxiety?
2. Key Terms and Theoretical Foundations
2.1 Growth Mindset
Growth mindset, introduced by Dweck (2006), is the belief that intelligence and abilities are malleable and can be developed through effort, effective strategies, and persistence. This contrasts with a fixed mindset, where individuals perceive intelligence and abilities as static and unchangeable. Research has shown that students with growth mindset are more likely to embrace challenges, view setbacks as opportunities for growth, and demonstrate resilience in the face of academic difficulties (Blackwell et al., 2007). This adaptive belief system not only fosters a positive attitude toward learning but also significantly contributes to improved academic performance across various domains (Paunesku et al., 2015). In particular, growth mindset interventions have been found to enhance students' motivation and engagement, leading to better educational outcomes, especially in subjects perceived as challenging, such as mathematics (Claro et al., 2016). By promoting the idea that effort and perseverance can lead to improvement, growth mindset theory provides a powerful framework for understanding how students' beliefs about their abilities shape their learning behaviors and academic success.
Empirical studies in mathematics education confirm that growth mindset interventions improve achievement indirectly through mechanisms like self-efficacy and failure attribution. For example, Dong et al. (2023) demonstrated that students with growth mindset attribute poor performance to effort rather than fixed ability, which enhances their confidence to tackle difficult problems. Meta-analytic evidence further supports this, showing that growth mindset interventions yield stronger effects in mathematics than in other subjects, particularly when combined with teacher support (Burnette et al., 2023)
2.2 Control Value Theory and Mathematics Anxiety
The theoretical basis of mathematics anxiety can be traced back to the Control-Value Theory proposed by Pekrun (2006). The theory is that students’ academic emotions (such as anxiety) are determined by their sense of control over the task and their sense of worth. The sense of control refers to the student's belief in their ability to successfully complete the task, while the sense of worth reflects the student's assessment of the importance or usefulness of the task. In math learning, students are more likely to develop math anxiety if they think they have no control over the outcome of a task (low sense of control) or if they think math is irrelevant (low sense of value). Conversely, a high sense of control and a positive sense of worth reduce anxiety and increase learning engagement (Pekrun, 2006). For example, when teachers matched task difficulty to student ability (enhanced sense of control) and emphasized practical applications of mathematics (enhanced sense of value), students' anxiety was significantly reduced (Klee et al., 2022).
There are many sources of math anxiety, including fear of failure, social comparison, teacher pressure and family expectations. Students with high math anxiety tend to perform poorly on math tests and may even avoid math-related learning tasks altogether because of anxiety (Ramirez, 2016). Studies have shown that math anxiety is significantly negatively correlated with math achievement, and anxiety not only reduces students' learning engagement, but also may lead to their abnormal performance in exams (Wang et al., 2024). For example, students with high anxiety tend to spend too much time on simple questions in exams and are unable to effectively solve complex questions (Ashcraft & Krause, 2007). Therefore, reducing math anxiety is one of the keys to improving students' math achievement.
2.3 Theoretical Relationship between Growth Mindset and Mathematics Anxiety
The theoretical link between growth mindset and mathematics anxiety can be found in Dweck's (2006) Growth Mindset theory and Pekrun's (2006) Control-Value theory Theory) to explain. The growth mindset emphasizes that an individual believes that ability can be improved through effort and study, and this belief enhances students’ sense of control appraisal of math tasks, that is, they believe that they can overcome difficulties through effort. According to control-value theory, a high sense of control reduces anxiety because students no longer see failure as a fixed defect in competence, but as an opportunity for improvement (Pekrun, 2006). For example, growth-minded students tend to view math challenges as learning opportunities rather than threats, reducing the fear of failure. In addition, growth mindsets further reduce anxiety by changing students' value appraisal of the task, that is, the perception that math learning is meaningful and useful (Chen et al., 2024). Research has shown that growth mindset interventions can significantly reduce math anxiety in students and improve their math achievement (Samuel et al., 2023).
3. Empirical Research Review
3.1 The Effect of Growth Mindset Intervention on Mathematics Anxiety
3.1.1 Short-term Effectiveness
The short-term effectiveness of growth mindset interventions in reducing math anxiety has been extensively studied and has shown significant results. The core of growth mindset intervention is to help students realize that intelligence and ability are malleable through short courses or activities, and encourage them to see effort as the key to improving ability (Dweck, 2006). Research has shown that this type of intervention can quickly change students’ attitudes toward math tasks, reduce their fear of failure, and increase their confidence in math learning (Haimovitz & Dweck, 2017). 
For example, Paunesku et al. (2015), through an intervention study on middle school students, found that students who received growth mindset training showed lower levels of math anxiety in the short term and were more willing to try challenging math tasks. This effect is particularly pronounced in mathematics, which is often seen as an ability-oriented subject, where students tend to develop a fixed mindset due to failure (Sisk et al., 2018). In addition, the growth mindset intervention indirectly reduced math anxiety by enhancing students' sense of control appraisal and changing the way failure is attributed. Specifically, growth-minded students tend to attribute failure to lack of effort rather than ability issues, thus reducing anxiety (Rattan et al., 2015). 
The effect of short-term intervention is also reflected in students’ classroom participation and learning engagement. For example, Schroder et al. (2017) found that growth mindset intervention can rapidly increase students’ classroom participation and reduce their avoidance behavior from math tasks. However, despite the significant short-term effects, some studies have pointed out that the effects of growth mindset interventions may vary based on individual differences of students, such as socioeconomic status and cultural background (Claro et al., 2016). Overall, the short-term effects of growth mindset interventions in reducing math anxiety are widely supported, but their long-term effects and applicability across different student populations still need to be further explored.
3.1.2 Long-term Effectiveness
The long-term effects of growth mindset interventions and their performance in challenging tasks are an important research area in the field of educational psychology. While a large body of research confirms the positive effects of growth mindset interventions in the short term, the results of research on their long-term effects are more complex and challenging. The maintenance of long-term results often depends on students’ ability to consistently apply growth mindset beliefs in their daily lives, as well as the cooperation of external environments (such as teacher and family support) (Yeager et al., 2019). For example, a study by Gunderson et al. (2018) found that the long-term effect of growth mindset intervention was particularly significant at the elementary school level, as these students were more likely to internalize growth mindset as a learning habit and showed greater adaptability and persistence in the face of more difficult tasks.
In the face of more difficult tasks, the long-term effects of growth mindset are mainly reflected in students' persistence and problem solving ability. Studies have shown that growth-minded students are more likely to view difficult tasks as learning opportunities rather than threats, and thus exhibit stronger learning motivation and adaptive behaviors (Zeng et al., 2016). For example, Zeng et al. (2016), through a longitudinal study, found that growth-minded students were able to adjust learning strategies more effectively when faced with complex math problems and overcome difficulties through repeated trial and reflection. This adaptive behavior is especially important in difficult tasks because it helps students learn from failure and continue to improve. In addition, the long-term effects of growth mindset are also reflected in students' self-efficacy and academic engagement. Students with a long-term growth mindset show higher self-efficacy and stronger learning motivation when faced with difficult tasks, which further enhances their academic achievement (Schmidt et al., 2017).
However, there are some challenges to the long-term effectiveness of growth mindset interventions. First, sustaining growth mindset requires ongoing external support, such as positive feedback from teachers and encouragement from parents (Yeager et al., 2019). Second, the long-term effects of growth mindset may vary based on individual differences among students, such as socioeconomic status and cultural background. For example, Gunderson et al. (2018) found that low-income students may not consistently benefit from growth mindset interventions in the absence of resource support. Therefore, future research is needed to further explore how to enhance the long-term effects of growth mindsets through ongoing support and personalized intervention strategies, particularly in student performance on more difficult tasks.
3.2 The Reverse Effect of Mathematics Anxiety on Growth Mindset
3.2.1 How Does Mathematics Anxiety Inhibit Growth Mindset
First, math anxiety inhibits growth mindset by weakening students' sense of control appraisal. According to the Control-Value Theory of Pekrun (2006), the sense of Control refers to students' belief that they can successfully complete a task. Students with high math anxiety tend to have a lower sense of control over math tasks and believe that no matter how hard they try, they cannot overcome math difficulties (Wang et al., 2024). This sense of low control leads students to tend to attribute failure to a lack of their own abilities rather than to issues of effort or strategy, reinforcing a fixed mindset. For example, Ramirez's (2016) study found that students with high math anxiety are more likely to have a fixed belief of "I'm not good at math" when faced with a math task, thus avoiding challenges and reducing learning engagement. This avoidance behavior further limits the opportunities for students to improve their abilities through hard work and inhibits the development of growth mindset.
Second, math anxiety inhibits growth mindsets by increasing the fear of failure. At the heart of the growth mindset lies the perception of failure as an opportunity to learn, and math anxiety amplifies students' fear of failure, causing them to view failure as a denial of their own abilities (Hembree, 1990). This fear leads students, when faced with a math task, to tend to choose the easy task or avoid the challenge altogether in order to avoid the negative emotions of failure (Ashcraft & Krause, 2007). For example, a study by Samuel et al. (2023) found that students with high math anxiety tended to exhibit higher avoidance behaviors and lower persistence when faced with complex math problems. This avoidance behavior not only limits students' learning opportunities, but also hinders their process of gaining experience and improving strategies through failure, thus inhibiting the development of growth mindset.
In addition, math anxiety inhibits growth mindsets by reducing learning engagement. Students with growth mindset generally show higher engagement and stronger motivation to learn, while math anxiety weakens students' engagement by increasing negative emotions and decreasing interest in learning (Pekrun et al., 2017). For example, Schroder et al. (2017) found that students with high math anxiety showed lower learning motivation and less use of learning strategies in math learning. This low engagement in learning not only limits students' academic achievement, but also discourages their belief in improving their abilities through hard work, thus inhibiting the development of growth mindset.
Finally, the inhibitory effect of math anxiety may vary from student to student. For example, low-income students and girls may be more negatively affected by math anxiety (Gunderson et al., 2018). Low-income students may have a harder time recovering from math anxiety due to lack of resource support, while girls may be more likely to internalize math anxiety into a fixed mindset due to socioculturally stereotyped gender roles (Forgasz & Leder, 2017). Therefore, future research needs to further explore how to reduce the inhibitory effect of math anxiety on growth mindset through personalized intervention strategies.
3.2.2 Intervention Strategy
Math anxiety inhibits the development of growth mindset by weakening students' sense of control, increasing fear of failure, and reducing engagement with learning (Ashcraft & Krause, 2007). Therefore, reducing math anxiety through effective intervention strategies can help students establish positive beliefs and promote the cultivation of growth mindset. First, teachers can enhance students' sense of control appraisal by providing emotional support and positive feedback, that is, convincing them that they can overcome math difficulties through hard work (Wang et al., 2024). For example, Pekrun's (2006) Control-value Theory states that a high sense of Control reduces anxiety and increases learning engagement. Second, teachers can help students see failure as an opportunity to learn rather than a denial of ability by changing the way they attribute failure (Samuel et al., 2023). For example, growth mindset interventions can significantly reduce students' fear of failure and enhance their motivation to learn by emphasizing the importance of effort (Yeager et al., 2019). In addition, teachers can enhance students' sense of value appraisal of math tasks by designing moderately challenging tasks and emphasizing practical applications of math, thereby reducing anxiety and promoting the development of growth mindset (Chen et al., 2024). In summary, by reducing math anxiety, educators can create a supportive learning environment for students that helps them build positive beliefs, which in turn promotes the development of growth mindset.
4. Controversy and Research Gaps
4.1 Universality of Growth Mindset Interventions
4.1.1 Cultural Differences
The applicability and effectiveness of growth mindset interventions in different cultural contexts is an important controversial point in the field of educational psychology. Although the growth mindset theory has been widely validated in Western cultural contexts, its applicability in different cultural contexts remains controversial. Some research suggests that the effects of growth mindset interventions may vary depending on differences in cultural values, education systems, and social expectations (Li & Bates, 2019). For example, in East Asian cultures that emphasize collectivism and high academic pressure, the effects of growth mindset interventions may be weaker because students in these cultures are more likely to attribute academic achievement to external factors (such as family expectations and social pressure) than to individual effort (Zeng et al., 2016).
First of all, cultural values have an important impact on the effect of growth mindset intervention. In Western culture, individualistic values emphasize personal effort and self-improvement, which are highly aligned with the core beliefs of the growth mindset (Dweck, 2006). However, in collectivist cultures, academic achievement is often seen as a reflection of family and social expectations rather than as an enhancement of individual abilities (Haimovitz & Dweck, 2017). And East Asian students were more likely to attribute academic achievement to external factors (such as family support and teacher guidance) than to individual effort. This cultural difference may lead to the weaker effect of growth mindset intervention in collectivist cultures.
Second, differences in education systems may also affect the applicability of growth mindset interventions. In an education system that emphasizes high academic pressure and competition, it may be more difficult for students to accept the beliefs of growth mindset (Zeng et al., 2016). In East Asian countries, for example, high-stakes testing cultures and high academic expectations may lead students to view failure as a denial of their own abilities rather than as an opportunity to learn (Li & Bates, 2019). This educational environment can undermine the effectiveness of growth mindset interventions because students tend to view academic achievement as a reflection of fixed abilities rather than as something that can be improved through effort.
In addition, cultural differences in social expectations and gender roles may also influence the effectiveness of growth mindset interventions. For example, in cultures where gender role stereotypes are more pronounced, girls may have a harder time benefiting from growth mindset interventions because they may face more social pressures and restrictions (Forgasz & Leder, 2017). Forgasz & Leder (2017), for example, found that in cultures where gender role stereotypes are more pronounced, girls in math subjects have less effective growth mindset interventions because they may face more social pressures and restrictions.
Despite these controversies, some studies have also shown that growth mindset interventions have some applicability in different cultural contexts. For example, Yeager et al. (2019), through a cross-country study, found that growth mindset interventions can significantly improve students' academic achievement across multiple cultural contexts, especially when provided with ongoing support and personalized interventions. In addition, Zeng et al. (2016) found that growth mindset interventions can also achieve positive effects in collectivist cultures by combining characteristics of cultural context (such as emphasis on family support and collective goals).
In summary, the applicability of growth mindset interventions in different cultural contexts is controversial, and their effects may vary depending on differences in cultural values, education systems, and social expectations. Future studies need to further explore how to design more adaptive growth mindset intervention strategies by combining the characteristics of cultural backgrounds, so as to enhance their effects in different cultural backgrounds.
4.1.2 Individual Difference
The effectiveness of growth mindset interventions in different student populations varies significantly. In particular, low-income students and students with special educational needs (SEN) may respond differently than other student groups. These differences are mainly due to differences in resource access, social support and individual psychological characteristics, which together affect the effect of growth mindset intervention (Claro et al., 2016).
First, the response of low-income students to growth mindset interventions may be influenced by resource constraints. Students from low-income families typically face more economic and social pressures and lack access to high-quality educational resources and family support, which may undermine the effectiveness of growth mindset interventions (Yeager et al., 2019). For example, Claro et al. (2016) found that although growth mindset intervention can significantly improve academic achievement among students from low-income families, its effect is more significant among students from high-income families. This is because high-income students typically have access to more learning resources and support, making it easier to translate growth mindset beliefs into actual learning behaviors. In addition, low-income students may face higher academic pressure and less psychological support, which may make it more difficult for them to maintain growth mindset in the face of failure (Gunderson et al., 2018).
Second, the response of SEN students to growth mindset interventions may be influenced by their psychological and cognitive characteristics. Students with special educational needs often face more challenges in the learning process, such as attention deficits, learning disabilities, or difficulty regulating emotions, which may affect their receptivity to growth mindset interventions (Burnette et al., 2023). For example, Schroder et al. (2017) found that although special educational needs students showed some improvement in learning motivation after receiving growth mindset intervention, the improvement of their academic achievement was often lower than that of ordinary students. This may be because students with special educational needs are more prone to anxiety and avoidance behaviors when facing difficult tasks, thus weakening the effect of growth mindset intervention. In addition, special educational needs students may need more individualized support and adaptive strategies to help them translate growth mindset beliefs into actual learning behaviors (Sisk et al., 2018).
Despite these differences, research shows that growth mindset interventions can achieve positive results among low-income students and students with special educational needs by providing ongoing support and personalized intervention strategies. For example, Yeager et al. (2019), through a national experiment, found that growth mindset interventions combined with teacher support and personalized feedback can significantly improve the academic achievement of low-income students. In addition, Burnette et al. (2023) showed that growth mindset intervention can effectively improve the learning motivation and academic achievement of special educational needs students by combining their individual characteristics (such as providing more emotional support and adaptive tasks).
To sum up, there are significant differences between low-income students and students with special educational needs in their responses to growth mindset intervention, which are mainly due to differences in resource access, social support and individual psychological characteristics. Future research is needed to further explore how to enhance the effectiveness of growth mindset interventions in different student populations by providing ongoing support and personalized intervention strategies.
4.2 The Multidimensional Nature and Strategies of Mathematics Anxiety
Mathematics anxiety is a multi-dimensional concept, which usually includes different forms of exam anxiety, learning anxiety and homework anxiety. These different dimensions of anxiety have different impacts on growth mindset and require targeted intervention strategies to effectively alleviate them.
First of all, test anxiety refers to the tension and fear that students have before or during a math test. This anxiety is often associated with high-stakes assessment environments where students fear that test scores will directly affect their academic evaluation (Ashcraft & Krause, 2007). The negative impact of test anxiety on growth mindset is particularly significant because it amplifies students' fear of failure, causing them to avoid challenges and reduce academic engagement (Pekrun, 2006). Intervention strategies for test anxiety include providing simulated test environments, teaching relaxation techniques, and helping students develop a positive test mindset (Ramirez, 2016).
Secondly, learning anxiety refers to the tense emotions produced by students in the process of learning mathematics, which is usually related to the difficulty in understanding mathematical knowledge. Learning anxiety can weaken students' sense of control appraisal and make them believe that they are unable to master math knowledge, thus inhibiting the development of growth mindset (Wang et al., 2024). Intervention strategies for learning anxiety include providing personalized learning support, breaking down complex tasks, and enhancing students' self-efficacy (Schroder et al., 2017).
Finally, homework anxiety refers to the tension that students have when completing math homework, which is usually related to the difficulty of the homework and time pressure. Homework anxiety can reduce students' motivation to learn and cause them to avoid homework or finish it hastily, thus hindering the development of growth mindset (Hembree, 1990). Intervention strategies for job anxiety include providing step-by-step instruction, reducing the amount of homework, and enhancing students' awareness of the value of homework (Chen et al., 2024).
To sum up, the multidimensional nature of math anxiety has different effects on growth mentality, and targeted intervention strategies are needed to effectively alleviate it. By combining the characteristics of different dimensions, educators can design more adaptive interventions that help students reduce math anxiety and promote the development of growth mindset.
4.3 The Mediator of Teacher Support between Growth Mindset and Mathematics Anxiety
4.3.1 The Mediator Role of Teacher Support
Teacher support plays an important mediating role in the relationship between growth mindset and mathematics anxiety. Research has shown that teacher support can not only directly affect students' growth mindset and math anxiety, but also enhance students' sense of control appraisal and value appraisal. Indirectly reduces math anxiety and promotes the development of growth mindset (Wang et al., 2024).
Teacher support can enhance students' sense of control, that is, students' belief in their ability to successfully complete a math task. According to the Control-Value Theory of Pekrun (2006), a high sense of Control can reduce anxiety and increase learning engagement. For example, when teachers provide specific feedback and guidance, students are more likely to believe that math difficulties can be overcome with effort, thus reducing math anxiety (Chen et al., 2024). This increased sense of control not only reduces anxiety in students, it also promotes the development of growth mindset, as students are more likely to see challenges as learning opportunities rather than threats.
Teacher support can enhance students' sense of value in math tasks, that is, students believe that math learning is meaningful and useful. A sense of high value can motivate students to devote more time and energy to learning mathematics, thereby reducing anxiety and promoting the development of growth mindset (Pekrun, 2006). For example, when teachers emphasize the practical application and importance of mathematics, students are more likely to view math learning as a valuable activity, resulting in less avoidance behavior toward math tasks (Wang et al., 2024). This heightened sense of worth not only reduces anxiety in students, but also promotes the development of growth mindset, as students are more inclined to see effort as meaningful behavior.
4.3.2 Specific Forms of Teacher Support and Their Impact
Emotional support means that teachers help students build positive learning attitudes and self-confidence by caring, encouraging and understanding their emotional needs. Emotional support plays an important role in reducing math anxiety and promoting growth mindset. For example, when teachers help students build self-confidence through positive feedback and encouragement, students are more likely to believe that math difficulties can be overcome with effort, thus reducing math anxiety (Schroder et al., 2017). In addition, emotional support can also enhance students' sense of self-efficacy, that is, students' confidence in their own abilities, thus promoting the development of growth mindset (Chen et al., 2024). For example, when teachers help students build positive self-perceptions through emotional support, students are more likely to view failure as an opportunity to learn rather than a denial of competence, reducing anxiety and promoting the development of growth mindset.
Academic support means that teachers help students overcome learning difficulties and enhance academic achievement by providing specific academic guidance and feedback. Academic support is equally important in reducing math anxiety and promoting growth mindset. For example, when teachers help students solve math problems through step-by-step instruction and personalized feedback, students are more likely to believe that math difficulties can be overcome with effort, thus reducing math anxiety (Wang et al., 2024). In addition, academic support can enhance students' sense of control, that is, students' belief in their ability to successfully complete math tasks, thus promoting the development of growth mindset (Pekrun, 2006). For example, when teachers help students master effective learning strategies through academic support, students are more likely to view challenges as learning opportunities rather than threats, thus reducing anxiety and promoting the development of growth mindset.
The long-term effects of teacher support are particularly important in the relationship between growth mindset and math anxiety. Research has shown that ongoing teacher support helps students internalize growth mindset beliefs into a learning habit, which reduces math anxiety and improves academic achievement in the long term (Yeager et al., 2019). For example, when teachers help students build positive beliefs through ongoing emotional and academic support, students are more likely to maintain growth mindset in the face of difficult tasks, which reduces anxiety and improves academic achievement (Chen et al., 2024). In addition, continuous teacher support can enhance students' self-efficacy and motivation to learn, thereby promoting the development of growth mindset in the long run (Schroder et al., 2017).
5. Conclusion and Future Research Direction
5.1 Conclusion and Refined Research Questions 
The relationship between growth mindset and math anxiety Research shows that growth mindset can significantly reduce math anxiety and improve students' academic achievement by enhancing students' sense of control and changing failure attribution. Students with growth mindset are more likely to view math challenges as learning opportunities rather than threats, reducing fear of failure and increasing motivation to learn. However, math anxiety inhibits the development of growth mindset by weakening students' sense of control, increasing fear of failure, and reducing engagement with learning. Therefore, reducing math anxiety is one of the important ways to promote the cultivation of growth mentality.
Although many studies have explored the relationship between growth mindset and math anxiety, there are still some research gaps in the current literature. First, the long-term effects of growth mindset interventions still need to be further explored, especially when students are faced with more difficult tasks. Second, the applicability of growth mindset interventions in different cultural contexts is controversial, especially in cultures that emphasize collectivism and high academic pressure, and their effects may be weaker. In addition, the specific mechanism of teacher support in the relationship between growth mindset and math anxiety still needs further research, especially the specific forms of emotional support and academic support and their long-term effects.
In this way, draft research questions can be changed to refined research questions, as following:
1． How do growth mindset interventions sustain their effects over time, particularly when students encounter increasingly challenging mathematical tasks?
2． To what extent do cultural factors, such as collectivism and high academic pressure, influence the effectiveness of growth mindset interventions in reducing mathematics anxiety?
3． What specific mechanisms of teacher support most effectively mediate the relationship between growth mindset and reduced mathematics anxiety?
5.2 Further Research Direction
Future research should focus on the following directions. First of all, cross-cultural research can help reveal the applicability and effect difference of growth mindset intervention in different cultural backgrounds, so as to design more adaptive intervention strategies. Second, long-term follow-up studies can explore the long-term effects of growth mindset interventions, especially when students are faced with more difficult tasks, and how they can be sustained with ongoing external support, such as teacher and family support. Finally, research on individualized intervention strategies for different student groups, such as low-income students and students with special educational needs, can help reveal how to enhance the effectiveness of growth mindset interventions in different student groups by providing ongoing support and adaptive strategies.
So research on the relationship between growth mindset and math anxiety provides important theoretical support for educational practice, but its long-term effects, cross-cultural applicability and specific mechanisms of teacher support still need to be further explored. Future research should further reveal the potential of growth mindset interventions through cross-cultural studies, long-term follow-up studies, and personalized intervention strategies, and provide more targeted guidance for educational practice.
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