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Abstract
This study investigates the relationship between growth mindset and mathematics anxiety within China's unique educational context, characterized by its exam-oriented system and Confucian cultural traditions. While Western literature consistently demonstrates a significant negative correlation between these constructs, their interaction in China's high-pressure, collectivist learning environment remains unexplored. The research employed PISA 2022 scales to survey 297 students from X junior high school in Jiangxi Province.
Findings indicate that students exhibited a moderately high level of growth mindset (M=2.70), with particularly strong beliefs in the malleability of linguistic and creative abilities, though fixed mindset tendencies persisted regarding mathematical intelligence. Mathematics anxiety levels were moderate overall (M=2.48), primarily stemming from concerns about course difficulty and examination performance. Statistical analysis revealed a significant but weak negative correlation between growth mindset and mathematics anxiety (ρ=-0.117, p=0.044).
The study's central conclusion suggests that the anxiety-buffering effect of growth mindset appears substantially weaker among Chinese students compared to Western populations. This discrepancy highlights the complex interplay between cultural values and institutional structures: whereas Confucian principles of self-cultivation through effort theoretically support growth mindset beliefs, the intense performance pressure inherent in China's examination system may undermine its practical efficacy in alleviating anxiety. These results challenge the direct transplantation of Western psychological interventions and emphasize the necessity of combining mindset approaches with broader reforms to assessment practices and learning environments in Chinese educational policy.
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Introduction
The Pervasive Impact of Math Anxiety
Mathematics anxiety remains a significant global educational challenge, with PISA 2022 data revealing that it contributes to an average decline of 34 points in mathematical performance among 15-year-old students worldwide (OECD, 2023). Beyond immediate academic consequences, this phenomenon has far-reaching implications, including reduced engagement in STEM-related careers (Wang et al., 2023). Math anxiety is a feeling of tension or fear that affects math performance (Ashcraft & Moore, 2009). It works by taking up mental resources and causing 'cognitive paralysis' (Ramirez et al., 2018), which means anxiety blocks problem-solving ability. The issue is particularly acute in high-stakes educational systems such as China’s, where excessive examination pressure exacerbates students’ stress responses. In Jiangxi Province, the differentiation of the mathematics subject is relatively high, and there are obvious differences among students at different performance levels (Zhou & Sun, 2016). Some students' mathematics scores have not reached the minimum requirement for admission to regular high schools, which has had a certain impact on their opportunities for further education (Guo et al., 2021). This pervasive anxiety not only undermines academic achievement but also perpetuates a cycle of avoidance, wherein students disengage from mathematics due to fear of failure, further limiting their future opportunities. Given these detrimental effects, identifying effective interventions to mitigate mathematics anxiety is imperative—particularly in educational environments where traditional pedagogical approaches and intense academic competition may inadvertently heighten students’ stress levels. The situation in Jiangxi thus serves as a critical case study for understanding how mathematics anxiety manifests in Confucian-tradition cultures, where cultural values emphasising diligence intersect with systemic pressures to excel in standardised assessments.
Growth Mindset as a Potential Solution
Growth mindset means that someone who thinks his or her intellectual abilities can be enhanced through effort and strategic learning (Dweck, 2006). This perspective closely aligns with Confucian principles of diligence, especially the idea that persistent effort can overcome innate limitations (Li, 2003). Empirical studies across Western contexts substantiate its efficacy in mitigating mathematics anxiety. A intervention study in the US demonstrated a 19% reduction in anxiety symptoms following growth mindset training (Peterman & Ewing, 2019), while a longitudinal research in German identified a robust negative correlation between growth mindset scores and subsequent math anxiety levels (Müller, 2021). Neurocognitive evidence further suggests that growth mindset interventions diminish amygdala hyperactivity during mathematical tasks, thereby freeing cognitive resources for problem-solving (Fullone, 2024). However, existing research on this topic has primarily focused on Western contexts, leaving it unclear how growth mindset and math anxiety interact within China’s collectivist, exam-oriented education system. For instance, Jiangxi's emphasis on standardized testing could either amplify the benefits of growth mindset (by reinforcing effort-based attributions) or undermine them (by exacerbating performance pressure). This duality underscores the imperative for localized research—particularly given that no published studies have yet examined the anxiety-buffering effects of growth mindset within junior high school system in China.
The Research Gap in Chinese Context
Current research on the relationship between growth mindset and mathematics anxiety remains predominantly focused on Western educational systems, leaving the Chinese context largely unexplored. This gap is particularly significant given the unique cultural and structural characteristics of education environment in China. On one hand, traditional Confucian values emphasising perseverance and self-cultivation through effort appear theoretically compatible with growth mindset principles (Bai et al., 2021). On the other hand, the intense pressure of examination-oriented system in China may create barriers to implementing these psychological approaches effectively. A key research question is whether the anxiety-reducing benefits of growth mindset observed in Western studies can similarly manifest within the distinct educational landscape of China, where cultural values emphasising effort coexist with systemic pressures that may counteract mindset interventions. To properly contextualise this investigation, it is necessary to examine the theoretical foundations of both concepts.
Literature Review
This chapter will aim to systematically review and evaluate existing literature on growth mindset and math anxiety. It will begin by clarifying the definitions and theoretical foundations of these two concepts. Next, it will explore the causes of math anxiety and its broad impact on students. The chapter then will review growth mindset as a potential intervention, focusing on empirical evidence from Western educational contexts regarding its role in reducing math anxiety. Finally, it will highlight the limitations of existing research, which has largely been conducted in Western individualistic cultures, and stress the need for further study within the collectivist, exam-oriented, and Confucian-influenced educational setting of China. The chapter will also conclude by outlining the research questions guiding this study.
Math Anxiety
The Causes of Math Anxiety
Math anxiety is a specific, context-bound academic emotional disorder, characterised by intense feelings of tension, fear, and helplessness when an individual is confronted with mathematical tasks or situations. It is often accompanied by cognitive interference, leading to significantly impaired performance in mathematics (Ashcraft & Moore, 2009). The causes of math anxiety are influenced by multiple interrelated factors. At the personal level, repeated experiences of academic failure, low mathematical self-efficacy, and attributing poor performance to a lack of innate ability serve as significant triggers (Barroso et al., 2021). On the socio-cultural level, excessively high expectations regarding mathematical achievement from parents and teachers, pervasive societal stereotypes that mathematics requires innate talent, and learning environments that emphasise competition and social comparison rather than comprehension and mastery, further worsen students’ negative attitudes towards mathematics (Soni & Kumari, 2017). Within examination-oriented education systems—such as those prevalent in East Asian regions including China, Singapore, and South Korea—pedagogical models heavily emphasise high-stakes testing and competitive ranking (Kwok, 2004). These structures systematically reinforce students’ fear of making mistakes and over-sensitivity to external evaluation, making them adopt avoidance-oriented learning strategies. Consequently, this causes a vicious cycle whereby anxiety leads to avoidance, which in turn results in poorer performance and further exacerbates anxiety (OECD, 2023; Sevinç & Backus, 2019). Together, these factors interact to form a complex psychosocial mechanism that leads to the emergence and maintenance of mathematics anxiety.
The Effects of Math Anxiety
The detrimental effects of mathematics anxiety are extensive and profound, permeating cognitive, behavioural, psychological, and physiological domains. Cognitively and academically, it consumes substantial working memory resources, leading to mental rigidity and attentional dispersion, thereby directly impairing the ability of solving mathematical problem and logical reasoning efficiency, and then resulting in significantly diminished academic performance (Maloney, 2016; OECD, 2023). On a psychological and emotional level, persistent mathematics anxiety readily evokes intense students’ frustration, self-doubt, and even learned helplessness, substantially damaging students’ academic self-concept and overall mental well-being (Suhag & Taswar, 2025). This is often accompanied by physical responses, including noticeable psychosomatic symptoms such as accelerated heart rate, palmar sweating, and nausea during mathematical examinations or when participating in class (Finlayson, 2014). These heavy experiences reinforce avoidance behaviours—such as evading mathematics homework, declining to enrol in related courses, and readily surrendering in the face of challenges. Ultimately, this condition severely reduces intrinsic motivation, framing mathematics learning as an externally imposed threat, and may lead students to difficultly get involved in STEM (Science, Technology, Engineering, and Mathematics) fields, incurring long-term negative consequences for individual development and the broader talent landscape (Wang et al., 2023).
Growth Mindset
Growth Mindset Theory
Growth mindset refers to the belief that one’s abilities can be developed through effort, strategic adjustment, and learning. This stands in contrast to a fixed mindset, which regards ability as innate and largely unchangeable (Dweck, 2006). Within mathematics learning, growth mindset encourages students to perceive challenges as opportunities for development and to attribute setbacks to insufficient effort rather than inherent incapability (Samuel & Warner, 2021). As a result, individuals are more likely to persist with tasks, employ deeper learning strategies, and actively seek feedback. Empirical studies indicate that students who adopt growth mindset not only achieve better outcomes in mathematics but also exhibit lower levels of anxiety when encountering difficulties, alongside significantly stronger learning motivation and self-regulatory capacity (Dweck, 2006; Clark, 2021).
Growth Mindset Alleviates Math Anxiety in Western Countries
Substantial empirical evidence from Western educational contexts consistently indicates that growth mindset exerts a significant mitigating effect on mathematics anxiety, with studies consistently reporting a negative relationship between these constructs. For instance, an intervention study conducted by Peterman and Ewing (2019) demonstrated that secondary school students in the United States who underwent growth mindset training exhibited a statistically significant 19% reduction in mathematics anxiety symptoms. Further supporting this correlation, longitudinal research by Orbach and Fritz (2022) conducted within the German educational system established that growth mindset scores served as a robust negative predictor of mathematics anxiety levels measured one year later, indicating durable protective effects. The underlying cognitive mechanism appears to operate through attributional restructuring, whereby academic setbacks are reframed as opportunities for development rather than reflections of fixed ability deficits. This reattribution reduces perceived threat during mathematical engagement and consequently attenuates anxiety responses at both physiological and cognitive levels (Ibrahim et al., 2025). These collective findings substantiate that growth mindset not only correlates inversely with mathematics anxiety but also demonstrates measurable efficacy as an interventional strategy for its reduction.
Specificity and Complexity in the Chinese Context
Cultural Background Differences
Current empirical research on the relationship between growth mindset and math anxiety is predominantly situated within Western individualistic cultural contexts (Dweck, 2006; Dong & Kang, 2022), and the generalisability of its findings to collectivist societies such as China remains uncertain. Chinese society, profoundly influenced by Confucian values, emphasises social harmony, collective goals, and external evaluation (Li, 2013), a cultural orientation that may substantially alter how growth mindset operates. For instance, although Confucian principles such as diligence can compensates for inadequacy, resonate conceptually with growth mindset, China’s highly competitive education system—with its strong emphasis on performance comparison—may simultaneously intensify public shame associated with academic failure, potentially undermining the anxiety-buffering effects of growth mindset (Zhang et al., 2019). Consequently, the relationship between growth mindset and math anxiety within Chinese educational settings may demonstrate a more complex and possibly contradictory pattern than that observed in Western contexts, underscoring the urgent need for localised empirical investigation.
High-pressure Education System in China
Chinese high-pressure examination-oriented education system is widely recognised for its intensity, exerting systemic pressures that yield complex effects on students’ psychological development (Lu, 2022). A case in point is Jiangxi Province, where junior secondary students face exceptional pressure in the high school entrance examination, with many students failing to achieve a passing grade in mathematics (Zhou & Sun, 2016). On one hand, this high-pressure environment may reinforce the belief that effort leads to reward, superficially aligning with growth mindset principles and enhancing students’ perception of the value of effort (Hallett & Hoffman, 2014); on the other hand, an extreme emphasis on performance outcomes is likely to foster fear of failure, making it difficult for students to attribute setbacks to controllable factors. Instead, it may strengthen an entity theory of ability, thereby undermining the anxiety-buffering effect of growth mindset (Ghaleb, 2024). Hence, the interaction between systemic pressure and growth mindset within the Chinese educational context requires investigation.
This Study and Research Questions
Existing literature indicates that the negative correlation between growth mindset and math anxiety has been primarily established within Western individualistic cultural contexts, while this relationship remains insufficiently empirically examined within the collective, high-pressure educational environment characteristic and Confucian background of China. 
In response to this research gap, the present study selects X junior high school in Jiangxi Province as the research setting and applies the scales for growth mindset and math anxiety from the authoritative PISA 2022 database, with the aim of investigating the following three research questions: 
(1) To what extent do X junior high school students in Jiangxi Province, China, exhibit growth mindset, as measured by growth mindset scale in PISA 2022 database? 
(2) To what extent do X junior high school students in Jiangxi Province, China, exhibit math anxiety, as measured by math anxiety scale in PISA 2022 database? 
(3) What is the correlation between growth mindset and math anxiety among X junior high school students in Jiangxi Province, China?
Research Design
This chapter will show the philosophical and theoretical foundation of the research design chosen to investigate the correlation between growth mindset and mathematics anxiety among X junior high school students in Jiangxi Province, China. 
Figure 1
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The design is structured according to Figure 1, Saunders' Research Onion model (Saunders et al., 2007), which provides a coherent framework for justifying methodological choices, moving from the abstract (philosophical stance) to the concrete (data collection and analysis). This chapter will detail the layers of the onion pertaining to research philosophy, research approach, researcher positionality, and the theoretical framework, therefore establishing a foundation for the subsequent description of methodology in the next chapter.
Research Philosophy: Positivism
The outermost layer of the research onion concerns the research philosophy. This study is firmly grounded in a positivist paradigm.
Positivism asserts that genuine knowledge is exclusively derived from empirical observation and logical or mathematical proof (Pham, 2018). It operates on the principle that reality is stable, external, and independent of the researcher, and that it can be observed and described objectively through scientific methods. This philosophy prioritizes objectivity, measurement, and the discovery of causal laws and relationships (Clark, 1998).
The adoption of an empirical philosophy in this research is justified, and the basis for this is mainly reflected in the following three aspects. Firstly, the core variables of this study, growth mindset and math anxiety are defined at the operational level as objectively measurable entities. Based on the standardized scales provided by the PISA 2022 database, these psychological constructs are concretised through quantification tools that have undergone reliability and validity tests, transforming the originally abstract concepts into numerical data that can be analyzed through statistical methods. This conforms to the requirements of empiricism for operationalisation and objective measurement of variables.
Secondly, the methodological design of this research is entirely based on the quantitative analysis approach. The numerical data collected through structured questionnaires will be systematically processed with the SPSS statistical software, and descriptive statistics, correlation analysis and other statistical techniques will be employed to reveal the intrinsic connections and pattern characteristics among variables (Rowley, 2014). This research approach, which is based on numerical analysis and statistical testing, can effectively ensure the objectivity of the research process and the verifiability of the results (Watson, 2015).
Finally, this study aims to obtain conclusions with universal significance. By examining the relationship between growth mindset and math anxiety in the Chinese educational context, the research seeks to generate objective knowledge that is not influenced by the researcher's value judgments. This is not only to provide cross-cultural evidence for existing theoretical frameworks, but also to offer a reference basis that can be generalised for subsequent research. By adopting the positivist research paradigm, this study strives to maintain the same standards of methodological rigor and conclusion reliability as international frontier research (Park et al., 2020).
Therefore, based on the above analysis, this study adopts the positivist research paradigm, aiming to objectively explore the intrinsic relationship between growth mindset and math anxiety through observable and quantifiable empirical data.
Research Approach: Deductive
Based on the positivist philosophical stance, this research naturally adopts a deductive research approach. The deductive method is a research strategy that builds upon existing theories and tests the derived hypotheses or propositions through empirical observation (Johnson-Laird, 1999). This research method emphasizes a linear reasoning model from universal principles to specific phenomena (Goel, 2007), and its development process demonstrates a clear logical progression, beginning with the establishment of a theoretical framework, followed by the derivation of testable hypotheses, then proceeding to systematic data collection for verification, and ultimately leading to the confirmation or revision of the original theory based on empirical results (Goswami, 2010).
This study strictly adheres to this deductive approach, using the Mindset Theory proposed by Dweck (2006) as the core framework. This theory reveals the intrinsic connection between an individual’s belief in the plasticity of intelligence and their academic behaviors and emotional responses. At the same time, it introduces the Control-Value Theory (Pekrun, 2006), explaining the specific impact of anxiety on academic performance from the dynamic regulation mechanism of achievement emotions. Based on this theoretical framework and in combination with existing empirical research results from the western countries (Peterman & Ewing, 2019), this study derives operational hypotheses, arguing that there is a significant negative correlation between growth mindset and math anxiety levels among Chinese X junior high school students.
To verify this hypothesis, the research design employs standardised scales to collect quantitative data, and conducts statistical analysis to test the relationships between variables. The research results will not only validate the applicability of the theory in the Chinese cultural context, but also potentially provide empirical evidence from a cross-cultural perspective for the improvement of the existing theory. Thus, the deductive research method establishes a rigorous logical bridge between positivist philosophy and quantitative research methods, ensuring that this study not only verifies the known relationships but also offers new cultural annotations for the development of the theory.
Researcher Positionality and Reflexivity
In the framework of positivist research, the researcher strives to maintain objectivity and minimises the influence of their own perspectives on the data. However, maintaining critical reflection on their own positions remains an important aspect for ensuring the rigor of the research. The identities of the researchers in this study have a dual nature. Firstly, as the researcher adhering to the principle of positivism, throughout the data collection and analysis stages, I maintains a neutral stance. My responsibility is to administer standardised research tools and, when interpreting the data, to avoid being influenced by personal subjective tendencies as much as possible. On the other hand, I must also admit my status as an alumna of the X junior high school. This insider identity has provided significant convenience for the implementation of the research. It not only facilitates smooth communication with the management of the school but also possibly enhances the trust of students and parents in this research.
To mitigate the potential biases that this identity might bring about and to adhere to the principle of positivism, this study adopted the following strategies. 
Firstly, deviations are controlled through standardized operational procedures. The data collection process is strictly uniform, and all participants receive the same instructions and fill out the mature scales that have been verified for reliability and validity (PISA 2022 database scales), thereby minimizing the direct interference of researchers with the responses of the subjects. 
Secondly, data was collected while adhering to the principle of anonymity. Strict compliance with the anonymity requirement ensured that the responses of the participants would not be influenced by their personal relationship with the researchers, nor would there be any deviation due to the respondents’ desire to provide socially approving answers to the alumna. 
Thirdly, quantitative software is employed for data analysis. By using SPSS statistical software to process the data, it ensures that the process from data to results is objective and procedural, eliminating the possibility of subjective interpretation at the computational level. 
Therefore, although the alumna status provides the necessary practical conditions for the research, the entire research design is meticulously conceived to ensure that the data collected and analyzed could objectively reflect the true situation of the participants, rather than being influenced by the researchers’ personal assumptions or the specific connections with the school.
Theoretical Framework
Dweck’s Mindset Theory
The main theoretical basis is derived from Carol Dweck's (2006) mindset theory. This theory posits that individuals hold two core beliefs regarding the nature of intelligence and ability: the fixed mindset (believing that ability is innate and unchangeable) and the growth mindset (believing that ability can be developed through concentration and effort) (Dweck, 2006). This theoretical framework directly provides an operational definition for the independent variable of the growth mindset. The theory predicts that students with a growth mindset exhibit greater resilience, higher persistence, and are less likely to view difficulties as a permanent proof of their own lack of ability when facing challenges (Yeager & Dweck, 2020). This provides a theoretical basis for the hypothesis that the growth mindset may serve as a protective factor against math anxiety.
Control-Value Theory
To deeply understand the mechanism of the interaction between mindset and academic emotions, this study adopts the control-value theory proposed by Pekrun (2006) as the core theoretical framework (Pekrun, 2006). This theory systematically elaborates on the formation mechanism of emotions in achievement situations, and particularly focuses on how an individual's sense of task control and value assessment jointly influence emotional experiences (Pekrun & Perry, 2014).
The Control-Value Theory posits that academic anxiety (such as math anxiety) arises from an individual's perceived control over their ability to complete a task (perceived control) and their perceived value of the task outcome (perceived value) (Pekrun, 2006). Specifically, when students believe they lack the ability to master mathematical knowledge (low perceived control) and attach great importance to their math grades (high perceived value), they are more likely to experience math anxiety (Pekrun & Perry, 2014). This anxiety will further affect students' cognitive engagement, the use of learning strategies, and their ultimate academic performance (Pekrun & Stephens, 2009).
Within this theoretical framework, growth mindset can exert its effect by enhancing an individual's sense of control (Dweck, 2006; Pekrun, 2006). Students with growth mindset believe that their mathematical abilities can be improved through effort, and thus they have a stronger sense of control over mathematical tasks. Even if these students also value their mathematics learning, that is, have a high sense of value, the stronger sense of control can effectively mitigate the occurrence of anxiety (Pekrun et al., 2007). On the other hand, growth mindset may also prompts students to form a more positive and intrinsic understanding of the value of mathematics learning, such as regarding it as a means to cultivate thinking abilities, thereby reducing the possibility of anxiety at the cognitive evaluation level (Yeager et al., 2019).
Therefore, the Control-Value Theory not only provides a mechanistic explanation for the negative relationship between the growth mindset and math anxiety, but also places this study within a more comprehensive and dynamic framework of achievement emotion theory (Bai & Wang, 2023), highlighting the core role of cognitive evaluation in the generation of emotions and overcoming the limitations of single cognitive theories that pay insufficient attention to situational and evaluative factors.
Methodology
This chapter will aim to elaborate in detail on the specific implementation process of this research, including the selection of research site and participants, the reliability and validity of research tools, the specific procedures for data collection, and the adopted data analysis strategies, to ensure the rigor and transparency of the research.
Research Context and Participants
This research was conducted in a typical public junior high school (X junior high school) in Jiangxi Province, China. The teaching quality and student background of this school were at the medium level in the province. The students there mainly faced the pressure of the senior high school entrance examination, making it a highly representative research site.
This study employed the total population sampling method, selecting all the students currently enrolled in this junior high school as the research subjects. There were a total of 310 students in the junior high school department (108 in Grade 7, 103 in Grade 8, and 99 in Grade 9), all of whom were invited to participate in this study. This method aimed to obtain a complete data profile of the junior high school students in this school, avoid sampling bias, and provide a comprehensive basis for the interpretation of the research conclusions in the specific context of this school (Saunders et al., 2019). The age range of the participants was between 12 and 15 years old. A total of 310 questionnaires were distributed, and after excluding the incomplete or obviously regular invalid questionnaires, 297 valid questionnaires were finally recovered, with an effective recovery rate of 95.8%. The sample included 154 boys (51.9%) and 143 girls (48.1%). All participants were voluntary, and informed consent from the students and their parents was obtained before data collection.
Research Tools and Measure
This study employed the questionnaire survey method. The growth mindset and mathematics anxiety scales used in this study were both selected from the PISA 2022 assessment framework of the Organization for Economic Cooperation and Development (OECD). PISA (Programme for International Student Assessment) is an international student ability assessment program aimed at measuring the literacy levels of 15-year-old students in the three major fields of reading, mathematics, and science, and collecting extensive contextual data to analyze the educational policies and practices that affect students' performance (OECD, 2023). This test is held every three years, and its scale development strictly follows psychometric standards and has been validated in representative samples from over 80 countries and economies worldwide, with extremely high reliability and validity.
It is worth noting that the target group of PISA 2022 was 15-year-old middle school students, while the subjects of this study were all students from grades one to three in Chinese junior high schools, with ages ranging from 12 to 15 years old, and their average age was highly consistent with the 15-year-old group focused on by PISA. Therefore, directly using the PISA scale not only ensures the international comparability and authority of the measurement tool, but also ensures that its language expression, cognitive requirements, and psychological dimensions have good appropriateness for the age and development stage of the subjects of this study.
Growth Mindset Scale
The growth mindset scale consists of 4 items, which are used to measure students' core beliefs regarding the plasticity of abilities. The items of this scale concern beliefs about the plasticity of personal traits, such as the belief that one's intelligence level is difficult to change, the belief that some people cannot learn mathematics no matter how hard they try, the belief that the learning ability of certain individuals has inherent limitations that cannot be overcome even with maximum concentration, and the belief that an individual's creativity level is generally fixed. The scale is scored using a Likert four-point scale (1 = strongly agree, 2 = agree, 3 = disagree, and 4 = strongly disagree). For detailed information about the questionnaire items and their exact expressions, please refer to the Questionnaire section in the Appendix. 
All items are reverse-scored, meaning the higher the score, the more the students disagree with the fixed ability perspective. The average score of the four items represents the overall level of growth mindset, and the higher the score, the stronger the tendency towards growth mindset.
Math Anxiety Scale
The mathematics anxiety scale consists of 6 items designed to measure the frequency of students’ experiences of anxiety, tension, and worry in mathematics learning contexts. The items capture emotional responses such as concern that mathematics classes will be difficult, feeling highly tense when completing mathematics homework, becoming very nervous when solving mathematics problems, experiencing helplessness during problem-solving, worrying about receiving poor grades in mathematics, and feeling anxious about failing mathematics. Responses were collected using a four-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree). The average score of the six items represents the overall level of mathematics anxiety, with higher scores indicating more severe mathematics anxiety. 
Data Collection Procedure
The data collection was conducted online during the summer of 2025 (from August 1st to 14th). The entire process strictly adheres to ethical standards and places great emphasis on increasing student participation rates. The entire process is divided into following five stages.
Preliminary Communication and Ethical Review
First, from June 15th to 30th, I held multiple communications with the school and the academic affairs office to clarify the research objectives, procedures, and data usage norms. Eventually, I obtained the formal approval from the school. From July 1st to 15th, I completed the translation and back-translation of the PISA scale, ensuring that the questions were expressed in a way that was consistent with the cognitive and language habits of Chinese junior high school students. I also simultaneously drafted the Chinese and English versions of the informed consent form. From July 16th to 20th, I submitted it to the academic ethics committee of the college for review to ensure that the questionnaire content did not contain leading or sensitive questions, and to minimize the psychological burden on the students. Eventually, I obtained ethical approval.
Informed Consent and Voluntary Participation Mechanism
The electronic version of the informed consent form was distributed to all students from grade 7 to grade 9 and their parents through the official school channels (including class WeChat groups, WeChat official accounts and the campus online learning platform). The consent form clearly stated the research purpose, privacy protection measures, data anonymisation processing methods and voluntary withdrawal mechanism. Students and parents were required to sign and return it together. Only those students who received the signed version of the consent form were selected as research subjects. The detail of informed consent please see the Informed Consent part of the Appendix.
Propaganda and Mobilization Strategies
To enhance students' participation willingness, a promotional material was designed. It is a thematic electronic poster, which emphasizes students' true feelings and can help make the mathematics classroom more friendly. It highlights the social value of students' participation in promoting the improvement of mathematics education, and explains that the research is only for scientific purposes and does not affect academic evaluations, in order to enhance the sense of participation and enthusiasm. The content of the relevant posters can be found in the Poster section of Appendix.
Online Questionnaire Administration
On August 1, 2025, through the Wenjuanxing professional platform of the questionnaire, a questionnaire link was sent to the students who had agreed to participate. The questionnaire was closed on August 14 and the results were collected. The homepage of the questionnaire once again presented the research introduction, the commitment to anonymity, and the filling instructions, emphasizing that there are no right or wrong answers and that truth is paramount. The system sets each question as mandatory to answer, but allows skipping. The total time spent is approximately 15 minutes. The platform monitors the response progress in real time and automatically locks it after submission to prevent duplicate responses.
Data Recovery and Initial Organization
Starting from August 15th, the original data was automatically exported. Firstly, logical checks and missing value screenings was conducted. Invalid questionnaires with more than 20% missing data and those with obvious patterns in answers (such as linear responses) were eliminated. For the partially missing data, a series of mean interpolation methods were used for processing. The valid data was imported into SPSS 26.0 in an anonymous encoding format, and preliminary descriptive statistics and reliability verification were carried out to prepare for the subsequent analysis.
Data Analysis Strategy
All data analyses were conducted using SPSS 26.0, strictly following the general norms of psychological measurement and social research. 
First, the data were cleaned and subjected to descriptive statistics. The average value, standard deviation, skewness, and kurtosis were calculated to comprehensively describe the central tendency and distribution pattern of the sample in terms of growth mindset and math anxiety (Nick, 2007). 
Subsequently, reliability tests were conducted, using Cronbach's α coefficient to evaluate the internal consistency of the scale. Generally, an α value greater than 0.7 indicates acceptable reliability, a value above 0.8 is considered good, and a value exceeding 0.9 indicates excellent reliability (Nunnally & Bernstein, 1994). 
In terms of validity, the data were tested for suitability for factor analysis through KMO test and Bartlett's sphericity test (KMO > 0.6 and Bartlett's test p < 0.05 are basic requirements) (Kaiser, 1974), and the structure validity of the scale was verified through principal component analysis combined with maximum variance rotation.
To verify whether the variables meet the prerequisite conditions for parametric tests, a normality test will be conducted first on the total score of the growth mindset and math anxiety scale. If the Shapiro-Wilk test result indicates that the data follow a normal distribution (p > 0.05), then Pearson product-moment correlation analysis will be used to analyze the relationship between the two; if the data significantly deviate from a normal distribution (p < 0.05), then Spearman's rank correlation, a non-parametric method, will be selected for analysis (Winter et al., 2016). The core principle of choosing the correlation analysis method is to adapt to the actual distribution characteristics of the data, ensuring the accuracy and robustness of the statistical inference (Damasceno, 2020).
Ethical Considerations
This research strictly adheres to academic ethical norms, ensuring that the research process respects and protects the rights and interests of all participants. Firstly, this research implements the principle of voluntary participation, clearly informing all participants (students and their parents) that they have the right to withdraw at any stage of the research without any form of negative impact. Secondly, the requirements for informed consent are strictly followed. Before data collection, a detailed consent form explaining the research purpose, process, and potential risks is distributed through formal channels to students and parents. Only consent forms signed by both students and parents are collected to ensure participation based on full knowledge and autonomous choice. The specific content of the informed consent form can be found in the Informed Consent part of the Appendix. Thirdly, anonymous and confidentiality are strictly guaranteed. The questionnaire design does not collect any information that can identify the individual (such as name, student number, class). The obtained data is only used for the purpose of this research and is stored in an encrypted form in a secure environment, and unauthorized access or disclosure to third parties is strictly prohibited. Finally, the principle of non-harmfulness is followed. The questionnaire content has undergone multiple rounds of ethical review to avoid any expressions that may cause psychological discomfort or stress. The entire research process is based on minimizing the psychological and physiological risks to participants as the basic principle, striving to achieve the unity of research value and ethical responsibility.
Data Analysis
This chapter will aim to systematically present and analyze the quantitative data on growth mindset and math anxiety collected from X junior high school in Jiangxi Province. The analysis process is mainly divided into three stages. Firstly, descriptive statistics are used to present the central tendency and distribution characteristics of the two variables. Secondly, the reliability and validity of the scale are tested to ensure the quality of psychological measurement. Finally, inferential statistical methods are employed to explore the relationship between growth mindset and math anxiety. The data analysis strictly follows the pre-defined statistical procedures, including descriptive statistics, validity and reliability tests, normality tests, and Spearman rank correlation analysis. All analyses are completed using SPSS 26.0, in order to answer the three research questions raised in this study:
(1) To what extent do X junior high school students in Jiangxi Province, China, exhibit growth mindset, as measured by growth mindset scale in PISA 2022 database?
(2) To what extent do X junior high school students in Jiangxi Province, China, exhibit math anxiety, as measured by math anxiety scale in PISA 2022 database? 
(3) What is the correlation between growth mindset and math anxiety among X junior high school students in Jiangxi Province, China?
Reliability of Scales
Table 1
Internal Consistency Reliability and Number of Items for Growth Mindset and Math Anxiety Scales
	Scale
	Cronbach’s Alpha
	N of Items

	Growth Mindset
	0.917
	4

	Math Anxiety
	0.948
	6


In this study, the internal consistency reliability (Cronbach's α) of the scales were 0.917 and 0.948 (see Table 1), indicating excellent reliability. Reliability is used to measure the stability, consistency, and reliability of the measurement results of the scale, that is, whether the scale can produce consistent results in different situations (Cronbach, 1951). In social science research, the Cronbach's α coefficient is one of the most commonly used reliability indicators, with a value range of 0 to 1. Generally speaking, an α coefficient higher than 0.70 is considered an acceptable level of reliability, a value higher than 0.80 indicates good reliability, and a value higher than 0.90 indicates excellent reliability (Nunnally & Bernstein, 1994). In this study, the α coefficients of both scales were far above the threshold of 0.90, indicating that they have a high degree of consistency among different items and the measurement results are reliable and stable.
Validity of Scales
To test the construct validity of the scale in the sample of this study, an exploratory factor analysis (EFA) was conducted. First, the Kaiser-Meyer-Olkin (KMO) measure and the Bartlett's sphericity test were used to assess whether the data were suitable for factor analysis. According to the prevailing academic standards (Kaiser, 1974), a KMO value greater than 0.6 and a Bartlett's sphericity test reaching a significant level (p < .05) are the basic prerequisites for conducting factor analysis.
Table 2
Results of KMO and Bartlett's Test of Sphericity
	KMO and Bartlett’s Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy
	0.707

	Bartlett’s Test of Sphericity
	Approx. Chi-Square
	5665.434

	
	df
	45

	
	Sig.
	0.000


The analysis results of this study (see Table 2) showed that the KMO value was 0.707, which was higher than the acceptable standard of 0.60; the χ² value of Bartlett's sphericity test was 5665.434 (df = 45, p < .001), reaching an extremely significant level. These two indicators jointly indicated that there was sufficient common variance among the variables, and the data were suitable for factor analysis.
Table 3
Total Variance Explained from Principal Component Analysis
	Total Variance Explained

	Component
	Initial Eigenvalues
	Rotation Sums of Squared Loadings

	
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	4.926
	49.260
	49.260
	4.791
	47.914
	47.914

	2
	3.082
	30.822
	80.081
	3.217
	32.167
	80.081

	3
	.875
	8.752
	88.834
	
	
	

	4
	.660
	6.603
	95.437
	
	
	

	5
	.288
	2.876
	98.313
	
	
	

	6
	.091
	.908
	99.221
	
	
	

	7
	.038
	.380
	99.601
	
	
	

	8
	.024
	.239
	99.840
	
	
	

	9
	.015
	.148
	99.988
	
	
	

	10
	.001
	.012
	100.000
	
	
	


Subsequently, principal component analysis (PCA) combined with varimax rotation was employed to extract common factors and clarify their structure. According to the Kaiser criterion (where eigenvalues are greater than 1), two common factors were extracted (see Table 3), with a cumulative variance explanation rate of 80.08%, which is much higher than the 60% recommended by Greenacre et al. (2022), indicating that the two extracted factors can well summarize most of the information of the original scale.
Table 4
Rotated Component Matrix from Principal Component Analysis
	Rotated Component Matrixa

	
	Component

	
	1
	2

	1
	
	.890

	2
	
	.906

	3
	
	.867

	4
	
	.912

	5
	.953
	

	6
	.860
	

	7
	.863
	

	8
	.933
	

	9
	.860
	

	10
	.881
	


[bookmark: OLE_LINK2]The results of the Rotated Component Matrix are clearly presented (see Table 4). All 10 measurement items show very high factor loadings (Factor Loadings) on their corresponding theoretical factors, ranging from 0.860 to 0.953. According to Abdi (2003), factor loadings higher than 0.71 (i.e., explaining 50% of the variance) are considered excellent. In this study, all loadings are far above this standard, and there is no significant cross-loadings phenomenon (i.e., no item has a loading higher than 0.40 on both factors). Factor 1 is entirely composed of the 6 items of the Math Anxiety Scale, and Factor 2 is entirely composed of the 4 items of the Growth Mindset Scale, which is completely consistent with the initial theoretical construct of the scales.
In conclusion, the results of the EFA analysis strongly support that the two scales used in this study have good structural validity in the sample of junior high school students in China, ensuring the scientificity and reliability of the subsequent analysis of variable relationships.
Descriptive Statistics
Descriptive statistical analysis aims to provide a detailed description of the responses of the sample to the various measurement items of growth mindset and math anxiety, including mean, standard deviation, skewness and kurtosis.
Descriptive Statistics of Growth Mindset
The growth mindset scale uses a 4-point scoring system (1 = strongly agree, 2 = agree, 3 = disagree, 4 = strongly disagree), with higher scores indicating a stronger tendency towards growth mindset.
Table 5
Descriptive Statistics of Growth Mindset
	Descriptive Statistics

	
	N
	Min
	Max
	Mean
	Std. Deviation
	Skewness
	Kurtosis

	
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error
	Statistic
	Std. Error

	1
	297
	1
	4
	2.55
	.896
	-.073
	.141
	-.738
	.282

	2
	297
	1
	4
	2.73
	.966
	-.342
	.141
	-.824
	.282

	3
	297
	1
	4
	2.78
	.992
	-.336
	.141
	-.934
	.282

	4
	297
	1
	4
	2.75
	.957
	-.422
	.141
	-.717
	.282

	G
	297
	1.00
	4.00
	2.7037
	.85311
	-.372
	.141
	-1.070
	.282


Note. G indicates the mean of each question of growth mindset.
As shown in Table 5, the mean total score of this scale is 2.70 (SD = 0.85), which is generally at a moderately high level, indicating that the growth mindset tendency of the surveyed students is at a medium level, neither extremely rigid nor very intense. The specific analysis of each item is as follows:
Question 1: Agree/disagree: Your intelligence is something about you that you cannot change very much. For this question, the mean score was 2.55 (SD = 0.90). This score was lower than the mean score of the total, and it was the lowest score item in the scale. It indicates that compared to other aspects, students tend to believe that intelligence is fixed, which is the most core fixed belief in the growth mindset.
Question 2: Agree/disagree: Some people are just not good at mathematics, no matter how hard they study. For this question, the mean score was 2.73 (SD = 0.97). This score was close to the overall mean score, indicating that students' belief that their mathematical ability can be improved through effort was at a moderate level, but a considerable number of students still held the inherent notion that mathematics requires innate talent.
Question 3: Agree/disagree: Some people are just not good in [test language], no matter how hard they study. For this question, the mean score was 2.78 (SD = 0.99). This score was the highest in this scale, indicating that students strongly disagreed with the notion that language ability is fixed. Compared to intelligence and mathematical ability, they were more convinced that language ability can be improved through effort.
Question 4: Agree/disagree: Your creativity is something about you that you cannot change very much. For this question, the mean score was 2.75 (SD = 0.96). This score was slightly higher than the overall mean score, indicating that students generally tended to disagree that creativity is fixed and believed that creativity can be cultivated.
The distribution of the total score data shows a slight negative skewness (Skewness = -0.372), indicating that students' responses slightly shifted towards higher scores (i.e., a growth mindset); the kurtosis is -1.070, suggesting that the distribution is slightly platykurtic (flatter than a normal distribution), meaning the data distribution is more dispersed and has greater differences.
Descriptive Statistics of Math Anxiety
The mathematics anxiety scale also uses a 4-point scoring system (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree), with higher scores indicating a more severe level of mathematics anxiety.
Table 6
Descriptive Statistics of Math Anxiety

	Descriptive Statistics

	
	N
	Min
	Max
	Mean
	Std. Deviation
	Skewness
	Kurtosis

	
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error
	Statistic
	Std. Error

	5
	297
	1
	4
	2.63
	.982
	-.098
	.141
	-1.011
	.282

	6
	297
	1
	4
	2.49
	1.043
	.121
	.141
	-1.168
	.282

	7
	297
	1
	4
	2.39
	.964
	.076
	.141
	-.959
	.282

	8
	297
	1
	4
	2.54
	.896
	-.135
	.141
	-.731
	.282

	9
	297
	1
	4
	2.49
	1.043
	.112
	.141
	-1.170
	.282

	10
	297
	1
	4
	2.34
	1.007
	.104
	.141
	-1.103
	.282

	M
	297
	1.00
	4.00
	2.4787
	.88293
	.080
	.141
	-1.063
	.282


Note. M indicates the mean of each question of math anxiety.
As shown in Table 6, the mean total score of this scale was 2.48 (SD = 0.88), which was at a medium level overall, indicating that the surveyed students generally had a certain degree of math anxiety, but it was not extremely severe. The specific analysis of each item is as follows:
Question 5: Agree/disagree: I often worry that it will be difficult for me in mathematics classes. For this question, the mean score was 2.63 (SD = 0.98). This score was the highest on the scale, indicating that the anxiety regarding the expected difficulty of the course was the most common source of worry among students.
Question 6: Agree/disagree: I get very tense when I have to do mathematics homework. For this question, the mean score was 2.49 (SD = 1.04). This score was close to the overall mean score, indicating that completing this daily task of homework placed pressure on nearly half of the students.
Question 7: Agree/disagree: I get very nervous doing mathematics problems. For this question, the mean score was 2.39 (SD = 0.96). This score was slightly lower than the overall mean score, but still higher than the theoretical median of 2.5, indicating that immediate stress during the problem-solving process is widespread.
Question 8: Agree/disagree: I feel helpless when doing a mathematics problem. For this question, The mean score was 2.54 (SD = 0.90). This score was slightly higher than the overall mean score, indicating that when problem-solving was hindered, a considerable number of students experienced feelings of frustration and powerlessness.
Question 9: Agree/disagree: I worry that I will get poor [marks] in mathematics. For this question, the mean score was 2.49 (SD = 1.04). This score was the same as that of M6, indicating that concerns about exam results were another major source of anxiety, comparable to the level of tension regarding homework.
Question 10: Agree/disagree: I feel anxious about failing in mathematics. For this question, the mean score was 2.34 (SD = 1.01). This score was the lowest on the scale, but still higher than the theoretical median of 2.5, indicating that although "fear of failure" exists, its intensity is slightly lower than that of other types of anxiety.
The distribution of the total score data shows a slight positive skewness (Skewness = 0.080), indicating that students' responses slightly shifted towards lower scores (i.e., lower anxiety), but the degree of this shift was very small; the kurtosis is -1.063, suggesting that the distribution is also slightly platykurtic, and the data distribution is relatively scattered.
Normality Test of Growth Mindset and Math Anxiety
In social science research, the core assumption of many parametric tests (such as Pearson correlation analysis) is that the data follow a normal distribution (Krithikadatta, 2014). Therefore, before conducting the core correlation analysis, it is necessary to test the distribution pattern of the variables to determine the appropriate statistical method to be used. 
This study employed the Shapiro-Wilk test to conduct a normality test on the total scores of the growth mindset and math anxiety variables. This test is applicable to studies with a sample size of less than 2000 and is considered a more efficient method of normality test compared to the Kolmogorov-Smirnov test (D’Agostino, 2017). The null hypothesis of the Shapiro-Wilk test is that the data follow a normal distribution. The test result will generate a statistic W (with a range from 0 to 1, the closer it is to 1, the more the data is close to normal) and the corresponding p-value. 
According to standard statistical practice (Ghasemi & Zahediasl, 2012), if the p-value of the test is greater than 0.05, there is insufficient evidence to reject the null hypothesis, and it can be concluded that the data follow a normal distribution; if the p-value is less than 0.05, the null hypothesis is rejected, indicating that the data significantly deviate from a normal distribution.
Table 7
Tests of Normality for Variables Growth Mindset and Math Anxiety
	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Growth Mindset
	.173
	297
	.000
	.909
	297
	.000

	Math Anxiety
	.137
	297
	.000
	.942
	297
	.000


As shown in Table 7, the p-values of both items are far less than the significance level of 0.05, indicating that the null hypothesis must be rejected. The total scores of growth mindset and math anxiety both significantly deviate from the normal distribution. Moreover, from the previous descriptive statistics, it can also be observed that the absolute values of skewness and kurtosis of the two variables are not zero, further confirming the non-normal characteristics of the distribution. 
Given that the data seriously violated the normality assumption of the parameter test, this study decided to use the non-parametric Spearman rank-order correlation analysis (Spearman's rank-order correlation) to test the relationship between growth mindset and math anxiety. Spearman correlation calculates based on the ranks of the data rather than the original values, does not require the variables to follow a normal distribution, and is more suitable for the data analysis of this study (Damasceno, 2020).
Correlation Analysis
To answer the core question of this study, correlation between growth mindset and math anxiety among X junior high school students in Jiangxi Province, a correlation analysis was conducted. Since the aforementioned normality test indicated that the data distributions of the two variables significantly deviated from normality, this study employed the Spearman rank-order correlation (Spearman's rank correlation) method. This method does not require the data to satisfy the assumption of normal distribution but calculates based on the ranks of the variables, making it more suitable for the non-parametric data characteristics of this study (Damasceno, 2020).
According to the widely accepted criteria by Cohen (1988), the magnitude of the absolute value of the Spearman correlation coefficient (ρ) indicates the strength of the correlation: |ρ| ≥ 0.50 represents a strong correlation, 0.30 ≤ |ρ| < 0.50 indicates a moderate correlation, 0.10 ≤ |ρ| < 0.30 represents a weak correlation, while |ρ| < 0.10 indicates an extremely weak correlation or no correlation at all. The sign of the coefficient indicates the direction of the correlation (positive or negative).
Table 8
Spearman's Rho Correlations between Growth Mindset and Math Anxiety

	Correlations

	
	Growth Mindset
	Math Anxiety

	Spearman's rho
	Growth Mindset
	Correlation Coefficient
	1.000
	-.117*

	
	
	Sig. (2-tailed)
	.
	.044

	
	
	N
	297
	297

	
	Math Anxiety
	Correlation Coefficient
	-.117*
	1.000

	
	
	Sig. (2-tailed)
	.044
	.

	
	
	N
	297
	297


Note. * indicates Sig. (2-tailed) < 0.05.
As shown in Table 8, there is a statistically significant negative correlation between the growth mindset and math anxiety (ρ = -0.117, p = 0.044), which can reject the null hypothesis of no relationship at the 95% confidence level; however, according to Cohen (1988)'s standard, the absolute value of this correlation coefficient falls within the range of 0.10 to 0.30, indicating that there is only a weak negative association between the two, and the growth mindset can only explain about 1.4% of the total variance of math anxiety (ρ² ≈ 0.014). This further indicates that although the relationship is statistically significant, its practical effect is very limited.
Findings Summary
The results of the data analysis in this study indicate that the growth mindset of the junior high school students at X junior high school in Jiangxi Province is generally at an above-average level (M = 2.70, SD = 0.85), reflecting that students generally tend to believe that their abilities can be improved through effort. However, the intensity of this belief has not reached a very high level. At the same time, this group shows a moderate level of math anxiety (M = 2.48, SD = 0.88), indicating that students generally experience certain levels of tension and worry during their math learning process. It is particularly noteworthy that the Spearman correlation analysis revealed a statistically significant but weakly impactful negative relationship between the two (ρ = -0.117, p = 0.044), supporting the research hypothesis, but the strength of the relationship is not as significant as that reported in Western studies.
Discussion
This study took X junior high school in Jiangxi Province, China as the empirical field, aiming to explore the manifestations and relationship between growth mindset and math anxiety in a unique educational environment where Confucian cultural traditions coexist with intense examination pressure. The following will conduct a comprehensive discussion based on the findings of three research questions, integrating theories and empirical studies from both China and the West. Also it will talk about the limitations of data collection and contribution to this field.
Discussion on the Growth Mindset Level of X Junior High School Students
This study measured students from X Junior High School in Jiangxi Province using the PISA 2022 Growth Mindset Scale. Results indicated that the students' overall growth mindset was at a moderately high level (M = 2.70, SD = 0.85, on a 4-point scale; higher scores reflect a stronger growth mindset tendency). It should be noted that these findings reflect the situation of the sampled students from X Junior High School and should not be generalised to all Chinese students. Within this sample, students generally endorsed the view that abilities can be improved through effort, particularly in the domains of language and creativity, where they showed strong belief in malleability. However, regarding intelligence and mathematical ability, fixed mindset tendencies remained relatively pronounced, with the lowest scores observed on the item stating that intelligence is difficult to change.
When compared with existing literature, the results present a complex picture. On the one hand, the growth mindset level of the sampled students (M = 2.70) appears higher than that reported in some prior studies involving Chinese students. For example, a study showed that Chinese students’ growth mindset was lower than that of their American counterparts (Sun et al., 2021). On the other hand, the current finding aligns with other research, such as that by Wang and Sun (2025), who also reported that Chinese students’ growth mindset scores were above the midpoint. This suggests that the manifestation of growth mindset among Chinese students may vary across regions, samples, and contexts, warranting further investigation.
In comparison with Western data, the findings reveal notable differences. According to Huang and Liu (2025), who analysed PISA 2022 data, the average growth mindset score among British students was 1.46. Thus, the growth mindset level of the sampled Jiangxi students (M = 2.70) was considerably higher than that of their British peers. This divergence may arise from profound differences in educational and cultural backgrounds. The Confucian notion of diligence compensating for lack of talent aligns closely with the growth mindset concept and has long encouraged students to persevere through effort (Li, 2013). Although China’s exam-oriented education system may reinforce perceptions of fixed ability in certain subjects (Ghaleb, 2024), the cultural emphasis on effort appears to dominate overall perceptions among students.
Whereas the British education system places greater emphasis on process evaluation and individual development, its growth mindset score is relatively low. This may be linked to a long-standing Western cultural focus on innate talent and inherent ability (Dweck, 2006; Rattan et al., 2012). Research indicates that in individualistic cultural contexts, ability essentialism—the belief that intelligence is fixed—is more prevalent (Tang et al., 2016), which may help explain the weaker manifestation of growth mindset.
Discussion on the Math Anxiety Level of X Junior High School Students
Regarding the degree of mathematics anxiety among students at X Junior High School in Jiangxi Province, the results of the mathematics anxiety scale indicate that the students are generally at a moderate level of anxiety (M = 2.48, SD = 0.88). It should be noted that these findings reflect the situation of the sampled students from this school and should not be generalised to all Chinese students. The most significant source of anxiety is concern about the difficulty of mathematics courses (M = 2.63), followed by worry about examination results (M = 2.49) and tension when completing homework (M = 2.49). These results may be related to the high-pressure and competitive learning environment under China’s exam-oriented education system. In this system, mathematics is often accorded high stakes due to its pivotal role in high-stakes examinations (e.g., the Senior High School Entrance Examination), which largely determine academic trajectories. Consequently, the perceived difficulty of the subject, coupled with the pressure to perform well in exams and daily assignments that simulate exam conditions, naturally becomes a primary source of student anxiety (Zhou & Sun, 2016).
When compared with existing domestic research, the findings present a somewhat consistent picture. For example, a study by Yuan et al. (2023) involving students in Shanghai also reported a moderate level of mathematics anxiety among Chinese students. This suggests that moderate mathematics anxiety may be a relatively common phenomenon among adolescents in different regions of China, though local educational contexts and sample characteristics may lead to variations in specific manifestations.
From an international perspective, the level of mathematics anxiety among the sampled junior high school students in Jiangxi is notably higher than that reported in some other countries. For instance, the average mathematics anxiety level among British adolescents is approximately 1.47, while that of the same age group in Japan is about 1.64 (OECD, 2023). This disparity may reflect the influence of different educational systems and cultural environments. With its large population and relatively narrow pathways for educational advancement, China may experience more intense competition, which can exacerbate students’ anxiety at a systemic level (Zhao & Lian, 2024; Li et al., 2022).
It is worth noting that although the overall anxiety level is relatively high, students’ anxiety about failing in mathematics (M = 2.34) is slightly lower. This may indicate a degree of psychological adaptation to setbacks, possibly influenced by East Asian educational traditions that emphasise resilience and learning from failure (Fu et al., 2010). Nevertheless, high levels of classroom and examination anxiety remain prevalent, suggesting that systematic educational pressures continue to significantly affect students’ emotional states (OECD, 2023).
Discussion on the Correlation between Growth Mindset and Math Anxiety
This study, through Spearman correlation analysis, found a significant negative correlation between growth mindset and math anxiety (ρ = -0.117, p = 0.044), but the correlation was weak and could only explain 1.4% of the variance in math anxiety. Although this result supports the research hypothesis that the higher the growth mindset, the lower the math anxiety, its effect intensity is significantly lower than the typical level in Western educational contexts. For instance, Peterman and Ewing (2019) pointed out in their research that the explanatory rate of growth mindset for math anxiety could reach 19%, much higher than the findings of this study. Similarly, the study based on a sample of British teenagers also reported a stronger and extremely significant negative correlation (ρ = -0.13, p = 0.00) between the two (Huang & Liu, 2025). This indicates that in the Western educational environment, growth mindset may be more easily transformed into practical resources for emotional regulation. Therefore, in the Chinese educational context, merely promoting mindset cultivation without changing the underlying structural stress factors may have a relatively limited effect in alleviating math anxiety.
This disparity may stem from the particularity of the educational context in China. On one hand, growth mindset is theoretically compatible with the Confucian concept of striving, and may play a certain role in alleviating anxiety; on the other hand, the intense external evaluation pressure and the "performance-oriented" cultural atmosphere in exam-oriented education may weaken the buffering effect of growth mindset (OECD, 2023). Even if students recognize that effort is useful, they still find it difficult to escape anxiety about grades and rankings, resulting in the limited alleviation effect of growth mindset on anxiety.
Furthermore, although the PISA scale used in this study has international comparability, its cultural adaptability and contextual specificity still require further verification. Future research could combine qualitative methods to deeply explore how Chinese students seek a balance between internalized effort beliefs and external examination pressure.
Limitations of Data Collection
Although this study was designed with the aim of being scientifically rigorous and yielded statistically significant findings, upon reflection of the entire data collection process, several limitations still exist.
Causal Inference from Cross-Sectional Data
This study adopted a cross-sectional design, collecting all data at the same time point. Although this design can effectively reveal the correlation between variables (growth mindset and math anxiety), it cannot establish a clear causal relationship. This study found a significant negative correlation, but there could be three possible explanations for this: Growth mindset leads to a reduction in math anxiety (the hypothesis supported by this study); students with low math anxiety are more likely to develop a growth mindset; there may be a third variable (such as teacher teaching methods, family support) that simultaneously affects both. Future research can adopt a longitudinal tracking design, measuring students' thinking patterns and anxiety levels multiple times at different time points, to more clearly reveal their dynamic relationship, or adopt an experimental intervention design, conducting a random controlled experiment to verify whether growth mindset training can truly lead to a decrease in anxiety levels.
Single Area and School Focus
The samples of this study were all from an ordinary public junior high school in Jiangxi Province. Although this school is at a medium level within the province and the educational pressure situation in Jiangxi Province is quite representative of China, the samples still lack the general representativeness across the country. There are significant differences in the distribution of educational resources, competition pressure and cultural atmosphere among different provinces, urban and rural areas, and different types of schools (such as key schools, international schools, and rural schools) in China. These differences may significantly affect the manifestation forms of growth mindset and math anxiety and the strength of their relationship. Therefore, the conclusions of this study should be used with caution when extending to other different educational contexts across the country. Future research should focus on conducting large-scale sampling surveys in multiple regions and at multiple levels to draw a more comprehensive and detailed picture of China.
Cultural Adaptability and Contextual Specificity
This study directly adopted the authoritative scale of PISA 2022, ensuring the international comparability of the research and the reliability and validity of the tools. However, the direct application of top-level international scales may still have cultural adaptability issues. The PISA scale was designed for global universality, and its question statements may not be able to precisely capture the most genuine and profound emotional experiences and belief cognitions of Chinese students in the specific context of exam-oriented education and the pressure of the college entrance examination. For example, the anxiety of Chinese students may be more specifically attributed to the fear of disappointing their parents' expectations or falling behind in the class ranking, and these subtle and culture-laden dimensions may not be fully reflected in the existing scales. Future research can build upon this and combine qualitative research methods such as focus group interviews and open-ended questionnaires to locally refine and supplement the questions of the scale, and develop an assessment tool that not only meets psychological measurement standards but is also deeply rooted in the Chinese educational context.
The Effects of Self-Report Questionnaires
This study relies solely on students' self-report questionnaires as the data source. Although this method is efficient, it has inherent risks of bias. Firstly, in a collectivist cultural context, students may tend to give socially desirable responses, that is, choosing the options they think are correct or those expected by the teacher rather than their true thoughts, which may overestimate the level of growth mindset or underestimate the level of anxiety. Secondly, students' emotions and beliefs are fluctuating, and a one-time questionnaire measurement may not capture their most stable state, and is easily influenced by temporary factors such as the mood on the test day, recent exam results, etc. Future research can consider incorporating multiple data sources, such as adding teacher evaluations, parent reports, and even physiological measurements, to assess the core variables more comprehensively and objectively.
Contribution to the Field
Despite these limitations, this study still made substantial contributions to the relevant fields in both theoretical expansion and practical application aspects.
Theoretical Contribution
The existing literature on the relationship between growth mindset and math anxiety is almost entirely based on research conducted in Western individualistic cultures. This study is the first to provide direct empirical evidence in the Chinese junior high school student population, verifying the existence of a negative relationship between the two. This extends the applicability of this theoretical proposition from the Western context to the East Asian Confucian cultural circle, enriching the cross-cultural dimension and universality of the theory.
The most crucial finding of this study is not a simple correlation, but a weak one. This discovery holds profound theoretical significance. It strongly indicates that the role of growth mindset is not absolute but is deeply regulated by macro cultural values and micro educational policies. Under the high-pressure examination environment in China, the effectiveness of growth mindset in alleviating anxiety has been significantly weakened. This conclusion challenges the simplistic perspective of viewing psychological intervention as an isolated means, and urges researchers to adopt an interactive framework of individuals and situations to more precisely understand the actual utility of psychological constructs.
Practical Contribution
The research results have sent a clear message to education policymakers and school administrators: in high-risk examination environments like those in China, merely relying on publicity and cultivating students' growth mindset is not sufficient to fundamentally solve the widespread problem of math anxiety. This requires current educational reforms not only to focus on changing students' perceptions but also to simultaneously implement reforms on structural factors such as optimizing the evaluation system, reducing ranking competition, and creating a more supportive classroom environment. This study provides a solid scientific basis for such systematic and multi-dimensional reforms.
Research findings indicate that in daily teaching, teachers should not only instill the belief in the usefulness of effort, but also focus on reducing social comparison behaviors in the classroom, designing learning tasks that allow for mistakes and encourage exploration, thereby reducing students' external performance pressure and providing a better environment for the cultivation of growth mindset. At the same time, the PISA scale can also provide schools and teachers with a set of scientific and convenient screening tools for regular assessment of students' psychological states, enabling timely identification of students with serious anxiety tendencies and intervention.
Recommendations
Based on the findings and limitations of this study, several recommendations can be proposed. Future research should employ longitudinal or experimental designs to move beyond the correlational evidence gathered here and establish causal relationships between growth mindset and math anxiety. Furthermore, expanding the scope of sampling to include diverse regions and school types across China would enhance the generalisability of the findings and provide a more comprehensive national picture.
The implications for educational practice are also noteworthy. While fostering a growth mindset is valuable, educators and policymakers should be aware that its anxiety-buffering effect may be limited within high-pressure exam-oriented systems. Therefore, interventions should be multi-faceted, combining mindset training with systemic reforms aimed at reducing excessive academic competition and creating more supportive learning environments that lessen the fear of failure.
In final reflection, this study serves as a crucial first step in contextualizing the Western-derived theory of growth mindset within the Chinese educational landscape. It stresses that psychological constructs do not operate in a vacuum but are deeply mediated by cultural and systemic factors. The findings call for a more culturally-grounded approach to educational research and practice, where understanding local contexts is paramount for developing effective strategies to support student well-being.
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Appendix
Questionnaires (Chinese Version)
中学生成长心态和数学焦虑调查问卷
亲爱的同学： 
感谢你参与本次匿名调查！你的回答将帮助我们更好地理解学生的学习体验。问卷没有对错之分，请根据真实感受填写。你的参与是完全自愿的，且答案会严格保密。 
第一部分 
请选择你对以下说法的同意程度： 
（1=非常同意，2=同意, 3=不同意, 4=非常不同意） 
1. 你的智力是很难改变的。
□ 1 □ 2 □ 3 □ 4 
2. 有些人就是不擅长数学，无论怎么努力。
□ 1 □ 2 □ 3 □ 4 
3. 有些人就是不擅长[考试语言]，无论怎么努力。 （考试语言指的是考试题目的提出方式，本题可以理解为难以理解数学试卷的问题的意思。）
□ 1 □ 2 □ 3 □ 4 
4. 你的创造力是很难改变的。 
□ 1 □ 2 □ 3 □ 4 
第二部分  
请选择你对以下描述的符合程度： 
（1=非常不符合，2=不符合, 3=符合，4=非常符合） 
5. 我经常担心数学课会很难。
□ 1 □ 2 □ 3 □ 4 
6. 做数学作业时我会感到非常紧张。  
□ 1 □ 2 □ 3 □ 4 
7. 做数学题时我会很焦虑。
□ 1 □ 2 □ 3 □ 4 
8. 做数学题时我会感到无助。
□ 1 □ 2 □ 3 □ 4 
9. 我担心数学成绩不理想。
□ 1 □ 2 □ 3 □ 4 
10. 我对数学考试失败感到焦虑。
□ 1 □ 2 □ 3 □ 4 
再次感谢你的参与！ 


Questionnaires (English Version)
Questionnaire on Growth Mindset and Math Anxiety of Junior High School Students
Dear student: 
Thank you for participating in this anonymous survey! Your responses will help us better understand students' learning experiences. There are no right or wrong answers—please answer honestly. Your participation is voluntary, and all answers will be kept confidential. 
 Part 1 
 Please indicate your level of agreement with each statement: 
（1=Strongly agree, 2=agree, 3=disagree,4=Strongly disagree） 
1. Your intelligence is something about you that you cannot change very much. 
□ 1 □ 2 □ 3 □ 4 
2. Some people are just not good at mathematics, no matter how hard they study. 
□ 1 □ 2 □ 3 □ 4 
3. Some people are just not good in [test language], no matter how hard they try. 
□ 1 □ 2 □ 3 □ 4 
4. Your creativity is something about you that you cannot change very much. 
□ 1 □ 2 □ 3 □ 4 
Part 2 
Please indicate how well each statement describes you: 
（1=Strongly disagree，2=disagree, 3=agree, 4=Strongly agree） 
5. I often worry that it will be difficult for me in mathematics classes. 
□ 1 □ 2 □ 3 □ 4 
6. I get very tense when I have to do mathematics homework. 
□ 1 □ 2 □ 3 □ 4 
7. I get very nervous doing mathematics problems. 
□ 1 □ 2 □ 3 □ 4 
8. I feel helpless when doing a mathematics problem. 
□ 1 □ 2 □ 3 □ 4 
9. I worry that I will get poor [marks] in mathematics. 
□ 1 □ 2 □ 3 □ 4 
10. I feel anxious about failing in mathematics. 
□ 1 □ 2 □ 3 □ 4 
Thank you again for your participation! 


Informed Consent Form(Chinese Version)
知情同意书
研究题目：关于中国江西省某中学初中生成长心态与数学焦虑关系的调查研究
尊敬的参与者/家长：
您好！我是本研究的研究员黄梦莹。本研究旨在探讨初中生成长心态与数学焦虑之间的关系，以期为教育实践提供参考。您的参与将对本研究具有重要意义。
本研究采用匿名问卷调查方式，预计耗时约15分钟。问卷内容不涉及个人隐私，所有数据将严格保密，仅用于学术研究，并在研究结束后妥善保存。
您的参与完全是自愿的，有权在任何阶段退出研究，且不会因此受到任何不利影响。研究结果可能会在学术期刊或会议上发表，但所有数据将以匿名形式呈现，不会泄露您的个人身份。
如果您对本研究有任何疑问，欢迎随时通过以下方式联系我：
邮箱：2306791@student.uwtsd.ac.uk
电话：+8619823833917
本研究已通过威尔士三一圣大卫大学伦理审查批准。
请阅读以下条款，并在同意项前打“√”：
□ 我确认已阅读并理解上述信息，并有机会提问。
□ 我理解参与是自愿的，可随时退出且无需理由。
□ 我同意参与本次问卷调查。
□ 我理解所有数据将被匿名处理、保密存储，并可能用于未来学术发表。
（如参与者为未成年人，请家长一并签字）
参与者签名：________________________
家长签名（如适用）：________________________
日期：____年____月____日


Informed Consent Form(English Version)
Informed Consent Form
Research Title: An Investigation into the Relationship between Growth Mindset and Math Anxiety among Junior High School Students in X Junior High School in Jiangxi Province, China
Dear Participant/Parents,
Hello! I am Huang Mengying, a researcher of this study. This study aims to explore the relationship between growth mindset and math anxiety among junior high school students, with the hope of providing references for educational practice. Your participation is of great significance to this research.
This study will be conducted through an anonymous questionnaire survey, which is expected to take about 15 minutes. The questionnaire does not involve personal privacy. All data will be strictly confidential and used only for academic research, and will be properly stored after the research is completed.
Your participation is completely voluntary. You have the right to withdraw from the study at any stage without giving a reason, and you will not be adversely affected as a result. The research results may be published in academic journals or conferences, but all data will be presented anonymously and your personal identity will not be disclosed.
If you have any questions about this study, please feel free to contact me at any time through the following methods:
Email: 2306791@student.uwtsd.ac.uk
Phone: +8619823833917
This study has been approved by the ethics review of the University of Wales Trinity Saint David.
Please read the following terms and tick the box in front of the items you agree with:
□ I confirm that I have read and understood the above information and have the opportunity to ask questions.
□ I understand that participation is voluntary and I can withdraw at any time without giving a reason.
□ I agree to participate in this questionnaire survey.
□ I understand that all data will be anonymised, kept confidential, and may be used for future academic publications.
(If the participant is a minor, please have the parent sign as well)
Participant's signature: ________________________
Parent's signature (if applicable): ________________________
Date: ____ year ____ month ____ day


Poster(Chinese Version)
一项关于成长心态与数学焦虑的调查研究邀请
（为什么你的参与很重要？）
你是不是也曾有过这样的感觉：
1. 一上数学课就担心听不懂？
2. 做数学作业时会感到特别紧张？
3. 很害怕数学考试考不好？
如果你有过这些想法，你并不是一个人！这是一种非常常见的数学焦虑。我们现在正在进行一项重要的研究，目的就是深入了解大家的真实感受和想法，从而帮助学校和社会找到让数学学习变得更轻松、更友好的方法。
这项研究和你有什么关系？
为你自己发声：这是你表达内心真实感受的绝佳机会。你的回答将直接帮助老师和家长更好地理解你们在学习数学时面临的压力和情绪。
共同改善学习环境：研究结果将为学校提供科学依据，推动教学方法和评价方式的改进。你的参与，可能直接帮助创造一个减少焦虑、更鼓励尝试和进步的数学课堂。
发现你的潜在力量：研究也将探讨成长心态（即相信能力可以通过努力提升）如何帮助我们应对挑战。参与调查本身，也是一次了解自己、激发学习动力的过程。
参与方式超简单！
内容：填写一份关于学习想法和感受的匿名问卷。
时间：仅需约15分钟。
方式：在线完成，完全保密。
奖励：你的每一次真诚回答，都是对教育进步的一份宝贵贡献！
我们郑重承诺：
问卷完全匿名，不会收集你的姓名和学号。
所有答案绝对保密，仅用于整体统计分析，不会影响你的任何学业评价。
参与完全自愿，你随时可以退出。
你的15分钟，可能改变未来无数同学的数学学习体验！
让我们一起，让数学学习不再充满焦虑！
研究负责人：黄梦莹
研究单位：威尔士三一圣大卫大学
问卷开放时间：2025年8月1日 - 8月14日


Poster(English Version)
Invitation to a Survey on Growth Mindset and Math Anxiety
(Why Your Participation Matters?)
Have you ever felt like this:
1. Worried about not understanding the math class as soon as it starts?
2. Extra nervous when doing math homework?
3. Terrified of not doing well in math exams?
If you have had these thoughts, you are not alone! This is a very common form of math anxiety. We are currently conducting an important study aimed at understanding your true feelings and thoughts, so as to help schools and society find ways to make math learning easier and more friendly.
What does this study have to do with you?
Speak up for yourself: This is an excellent opportunity for you to express your true feelings. Your answers will directly help teachers and parents better understand the pressure and emotions you face when learning math.
Improve the learning environment together: The research results will provide scientific evidence for schools to improve teaching methods and evaluation methods. Your participation may directly help create a math classroom that reduces anxiety and encourages more attempts and progress.
Discover your potential: The study will also explore how a growth mindset (the belief that abilities can be improved through effort) can help us deal with challenges. Participating in the survey itself is also a process of understanding yourself and stimulating your learning motivation.
Participation is super easy!
Content: Fill out an anonymous questionnaire about your learning thoughts and feelings.
Time: Only about 15 minutes.
Method: Complete it online, completely confidential.
Reward: Every sincere answer you give is a valuable contribution to educational progress!
We solemnly promise:
The questionnaire is completely anonymous and will not collect your name or student number.
All answers are strictly confidential and will only be used for overall statistical analysis and will not affect any of your academic evaluations.
Participation is completely voluntary and you can withdraw at any time.
Your 15 minutes may change the math learning experience of countless students in the future!
Let's work together to make math learning anxiety-free!
Researcher: Mengying Huang
Research Institution: University of Wales Trinity Saint David
Questionnaire Open Time: August 1st - 14th, 2025
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