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Examining Growth Mindset and Mathematics Anxiety in Junior High Students: A Case Study of Chenguang Middle School in Jiujiang, Jiangxi Under China’s 'Double Reduction' Policy
1. Research Area
1.1 Research Background
In recent years, the problem of mathematics anxiety among junior high school students in China has become increasingly prominent. Multiple studies have shown that under the pressure of exam-oriented education, more than 60% of middle school students have varying degrees of symptoms of mathematics anxiety, manifested as physical discomfort during exams, learning avoidance behaviors, and reduced self-efficacy (Liu, 2023). This phenomenon is particularly prominent in the discipline of mathematics, in sharp contrast to the high regard for mathematics achievements in the basic education stage in our country. Math anxiety not only directly affects academic performance, but also may cause long-term mental health risks, which urgently requires the attention of educators and researchers (Beilock and Maloney, 2015).
Meanwhile, the ‘Double Reduction’ policy, an educational reform launched by China in 2021, aims to alleviate the pressure in the basic education stage by reducing students' homework burden and regulating off-campus training. After the policy was implemented, students' spare time increased. However, the research found that the changes in enthusiasm were polarized: some students were more proactive in learning due to reduced pressure, while others were anxious due to the lack of structured tutoring. Therefore, how to solve students' learning anxiety, especially in mathematics, in this context remains a problem.
1.2 Research Purpose
This study focuses on all junior high school students (from Grade 7 to Grade 9) at Chenguang Middle School in Jiujiang City, Jiangxi Province, and systematically measures growth mindset and math anxiety using the PISA2022 authoritative scale. The growth mindset, as a malleable cognitive belief, has been proven to effectively alleviate learning anxiety (Peterman and Ewing, 2019), but its mechanism of action in the context of basic education in China remains unclear. Especially after the implementation of the "Double Reduction" policy, how to reduce the academic burden while improving students' psychological state has become an important issue in the current educational reform. The "Double Reduction" policy refers to a Chinese education reform initiative aimed at reducing students' excessive homework burden and off-campus tutoring pressure to promote holistic development (Guo, 2022). Recent localized studies reveal nuanced effects of the "Double Reduction" policy on mathematics anxiety. While the policy has reduced overt academic pressure by banning excessive homework and cram schools (Zhang et al., 2023), latent anxiety persists due to enduring high-stakes testing culture. And the policy's emphasis on holistic development has inadvertently heightened some students' anxiety about "self-directed learning" without structured tutoring (Chen and Lin, 2024). These findings contextualize the need to examine mindset-anxiety dynamics within China's evolving educational paradigm. This study will reveal the specific association pattern between growth mindset and math anxiety through empirical data.
1.3 Research Significance
The research results will have significant theoretical and practical value. At the theoretical level, the applicability of Western psychological theories in the context of Chinese culture can be verified, enriching localized research. At present, there are few studies on the growth mentality and math anxiety of junior high school students in the context of Chinese culture and policies. At the practical level, it will provide a scientific basis for the school to develop targeted psychological intervention programs, such as designing courses for cultivating a growth mindset and optimizing mathematics teaching methods. Furthermore, the whole-school survey model adopted in this study can also provide methodological references for other similar schools to carry out related research, which is of great significance for promoting the mental health of middle school students' mathematics learning in China.
2. Theoretical Framework
2.1 Growth Mindset: From Belief to Achievement
The growth mindset is a central concept in Dweck’ s Mindset Theory (2006). It suggests that those who view their intelligence and abilities as malleable (growth mindset) are more likely to embrace challenges than those who perceive traits as fixed (fixed mindset). That is, these individuals can persevere through setbacks and achieve higher levels of academic success. For instance, a student with a growth mindset interprets mathematical challenges as opportunities for improvement, fostering persistence and reducing fear of failure (Yeager & Dweck, 2020).
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 a 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).
Existing research indicates that there is a significant negative association between the growth mindset and math anxiety. Growth Mindset Theory proposed by Dweck (2006) points out that students with growth mindset are more inclined to view challenges as learning opportunities, thereby reducing their anxiety about mathematical tasks. Transnational studies (such as PISA 2018) have found that students with a strong growth mindset generally have lower levels of mathematics anxiety, and this phenomenon is particularly evident in the high-pressure educational environment in East Asia (Lee & Stankov, 2018). However, local research in China shows that under the influence of the exam-oriented culture, the buffering effect of the growth mindset may be weakened by the high-intensity examination competition (Sun et al., 2021). Recent intervention experiments have proved that targeted mental training can significantly reduce the math anxiety symptoms of middle school students (Yeager et al., 2019), but the empirical evidence of such studies in the junior high school group in China is still insufficient, especially the lack of consideration of the changes in the educational ecology after the "Double Reduction" policy. This study will fill this research gap through localized data.
However, the efficacy of growth mindset may be constrained within China's exam-oriented culture. Empirical studies suggest that when high-stakes testing dominates educational evaluation (e.g., zhongkao), students' belief in malleable ability often conflicts with their perceived need for immediate performance outcomes (Xu , 2023). This implies that systemic educational pressures may partially neutralize the theoretical benefits of growth mindset, necessitating culture-specific modifications to Dweck's original framework.
2.2 Mathematics Anxiety Theory
Math anxiety refers to the negative emotional responses such as tension and fear that individuals experience when facing mathematical tasks (Ashcraft and Moore, 2009). Research indicates that the sources of math anxiety mainly include negative learning experiences and social stereotypes. In academic settings, strict criticism from teachers, high-pressure exam environments, or early experiences of failure in mathematics may intensify anxiety (Maloney and Beilock, 2012) At the same time, social gender biases (such as "girls are bad at math") can also increase the anxiety levels of specific groups through psychological suggestion (Gunderson et al., 2012). 
The impact of math anxiety on learning is mainly reflected in two aspects: cognitive and behavioral. From a cognitive perspective, the Working Memory Account suggests that anxiety emotions consume limited mental resources, leading to a decline in an individual's available cognitive ability when solving math problems (Ashcraft and Kirk, 2001). Behaviorally, students with high anxiety may adopt avoidance strategies, such as reducing the selection of math courses, delaying homework, or even developing "learned helplessness" (Hembree, 1990). 
Recent research has further revealed that math anxiety does not exist in isolation but is closely related to individual beliefs (such as self-efficacy), teaching methods (such as emphasizing speed over understanding), and cultural environments (such as the pressure of exam-oriented education) (Ramirez et al., 2018). Against the backdrop of Chinese education, junior high school students in Jiujiang city may face some challenges of math anxiety due to the highly competitive exam culture, which provides a realistic basis for exploring the intervention role of growth mindset.
2.3 Mindset-Anxiety Link: Control-Value Theory
The control-value theory (Pekrun, 2006) provides an important framework for understanding the formation mechanism of academic emotions such as anxiety. The core idea of this theory is that an individual's sense of control over learning tasks (such as self-efficacy and ability beliefs) and value assessment (such as task importance and interest) jointly influence their emotional responses. When students believe they can control the learning process (high sense of control) and consider the task meaningful (high value), they are more likely to experience positive emotions (such as pleasure and hope); conversely, if they feel unable to control or consider the task meaningless, it is more likely to induce negative emotions (such as anxiety and depression). 
Growth mindset and fixed mindset play a key role in the control-value theory. Research shows that students with a growth mindset tend to believe that abilities can be enhanced through effort (high sense of control), thereby reducing math anxiety (Dweck, 2006); while those with a fixed mindset, believing that abilities are fixed (low sense of control), are more likely to experience anxiety when encountering difficulties (Burnette et al., 2013). Additionally, students' subjective value assessment of mathematics (such as "Is math important for my future?") further moderates this relationship. For instance, even if students have a growth mindset, if they perceive the value of mathematics as low, their anxiety levels may still increase due to insufficient motivation (Pekrun et al., 2017).
2.4 Growth Mindset and Control-Value Theory: A Synergistic Framework
The interplay between growth mindset (Dweck, 2015) and Control-Value Theory (Pekrun, 2006) offers a powerful perspective on how students’ beliefs and emotions affect mathematics achievement. Growth mindset – the belief that one’s abilities can be developed through effort (framing effort as a tool for improvement) – enhance students’ control appraisal dimension of Control-Value Theory. Meantime, fostering value appraisal – such as highlighting the real-world applications of mathematics – can motivate students to adopt a growth mindset, as they perceive effort as meaningful rather than wasteful. For example, teachers who emphasise mastery over grades (value appraisal) and provide actionable feedback (control of appraisal) create environments that allow growth mindsets to thrive (Chen et al., 2024).
2.5 Growth Mindset and Math Anxiety Relationship
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Figure 1. The Main Relationship between Growth Mindset and Math Anxiety
Based on previous studies and the above analysis, the relationship between growth mindset and math anxiety is presented as Figure 1. A growth mindset—the belief that mathematical abilities can be developed through effort—directly reduces math anxiety by encouraging students to view challenges as opportunities rather than threats. However, this protective effect can be weakened by external pressures, particularly in high-stakes exam cultures like China's, where performance-oriented evaluations may conflict with the principles of growth mindset. Teacher support plays a crucial moderating role by reinforcing growth mindset beliefs through constructive feedback and fostering a classroom environment that values learning over grades. Together, these dynamics illustrate how psychological, educational, and cultural factors interact to shape students' emotional and cognitive experiences in mathematics.
3. Research Approach
3.1 Research Positioning
This study adopts a quantitative study design, aiming to investigate the association mechanism between the growth mindset of junior high school students and math anxiety through standardized measurement tools. The research is based on the philosophical stance of Post-positivism, acknowledging the existence of probabilistic causal relationships among variables. However, it emphasizes that this relationship may be influenced by the specific cultural context of Chenguang Middle School. For instance, situational factors such as the examination competition atmosphere of the school or the evaluation methods of teachers may regulate the intensity of the core variables. 
The core of the theoretical framework is constructed in the intersection of Dweck's (2006) theory of growth mindset and Ashcraft's (2002) theory of mathematical anxiety. The former holds that an individual's belief in the plasticity of ability influences the way they deal with challenges, while the latter reveals that emotional responses in specific mathematical situations can interfere with cognitive processing. This study hypothesizes that students with a growth mindset are more likely to perceive mathematical difficulties as temporary challenges, thereby reducing their experience of anxiety. While this basic model has been validated in the United States (Yeager et al., 2019), its applicability to secondary schools in third- and fourth-tier cities in mainland China still requires empirical verification.
3.2 Research Questions
This study conceptualizes the relationship between growth mindset and mathematics anxiety among junior high students at Chenguang Middle School, with grade level as a potential moderator. Grounded in Dweck’s (2006) Growth Mindset Theory and Ashcraft’s (2002) Mathematics Anxiety Theory, the research hypothesizes that students with stronger growth mindsets will exhibit lower mathematics anxiety, as they perceive challenges as opportunities for improvement rather than threats. Additionally, it explores whether this relationship varies across grade levels (Grades 7, 8, and 9), considering developmental and curricular differences in secondary education.
To systematically investigate these hypotheses, the study addresses the following research questions:
RQ1: Is there a significant negative correlation between growth mindset and mathematics anxiety among junior high students at Chenguang Middle School?
This question examines the core theoretical expectation that students who believe in the malleability of math ability (growth mindset) experience less anxiety when engaging with math tasks.
RQ2: Does the relationship between growth mindset and mathematics anxiety differ across grade levels (Grade 7, Grade 8, and Grade 9)?
This question investigates whether the strength or direction of the growth mindset-anxiety link changes as students progress through junior high, potentially due to increasing academic pressures (e.g., high school entrance exam expectations for ninth graders).
These questions will be tested using quantitative survey data, with growth mindset and mathematics anxiety measured via adapted PISA 2022 scales. The findings will clarify whether mindset interventions should be tailored differently across grade levels to optimize anxiety reduction.
3.3 Research Design
This study employs a cross-sectional survey design, with all junior high school students (Grades 7 to 9) from Chenguang Middle School in Jiujiang City, Jiangxi Province as the research subjects, and the expected sample size is 800-1000 students. The strategy of surveying the entire population can effectively avoid sampling bias and enhance statistical power, making it particularly suitable for exploring potential differences among students across different grade levels. The three-grade coverage in the sample provides the necessary data foundation for examining possible developmental differences in the relationship between growth mindset and mathematics anxiety.
Regarding measurement instruments, the study directly adopts standardized items from the PISA 2022 student questionnaire to ensure the validity of the measurement tools and international comparability. Growth mindset is measured using Likert 4-point scale items such as "Math ability can be improved through effort," while mathematics anxiety is assessed with items like "I feel nervous when doing math problems." These items, validated through large-scale international testing, can reliably capture the core characteristics of the target constructs. The study also collects control variables including grade level and gender to eliminate potential confounding effects on the relationship between the core variables.
Data collection will be organized by the school's academic office through the administration of anonymous electronic questionnaires in class. This standardized administration procedure helps ensure data quality, with an anticipated response rate of over 90%. The electronic data collection method can also effectively reduce data entry errors and improve research efficiency. All data collection processes will strictly adhere to research ethics guidelines to ensure student privacy protection.
3.4 Data Analysis Plan
This study employs a systematic data analysis procedure to address two core research questions. In the initial data preprocessing phase (Step 1), rigorous quality control measures will be implemented to ensure data reliability. Specific procedures include: First, eliminating invalid questionnaires, including those exhibiting patterned responses (e.g., 10 consecutive identical options) or containing more than 10% missing values for key variables. Second, standardizing the scoring direction for reverse-worded items in the PISA scales (e.g., "I feel confident solving math problems" in the mathematics anxiety scale). Third, examining and appropriately handling outliers. This stage establishes an accurate foundation for subsequent analyses.
Subsequently (Step 2), comprehensive descriptive statistical analyses will be conducted. This includes calculating means, standard deviations, skewness, and kurtosis for the overall growth mindset and mathematics anxiety scales to assess data normality. Independent samples t-tests will examine gender differences in core variables, while one-way ANOVA will compare differences across the three grade levels (Grades 7-9). For significant ANOVA results (p<0.05), Tukey's post-hoc tests will identify specific between-grade differences. These analyses provide researchers with a comprehensive understanding of data distribution characteristics and potential influencing factors.
To address RQ1 concerning the relationship between growth mindset and mathematics anxiety, Step 3 will employ Pearson product-moment correlation analysis to examine the strength and direction of association between these variables. Partial correlation coefficients will be calculated while controlling for gender and grade variables. A significant negative correlation (r<0, p<0.05) would support the hypothesized anxiety-buffering effect of growth mindset. Robustness checks will include: (1) computing Spearman's rank correlation coefficients as nonparametric tests, (2) visualizing the relationship through scatter plots, and (3) examining potential nonlinear relationships.
Finally, to investigate grade-level differences (RQ2), Step 5 will implement multi-group structural equation modeling (SEM). Specific procedures include: (1) constructing a baseline structural model with growth mindset as the exogenous variable and mathematics anxiety as the endogenous variable, (2) conducting multi-group analysis with separate model fitting for each grade (Grades 7-9), and (3) comparing standardized path coefficients across grades. Model fit will be evaluated using: χ²/df ratio (<3 preferred), CFI (>0.90), and RMSEA (<0.08). Significant between-grade differences (e.g., ΔCFI>0.01) would indicate that the growth mindset-anxiety relationship varies by grade level. This sequential analytical approach progresses from fundamental to sophisticated analyses, providing targeted empirical evidence to inform subsequent intervention design.
3.5 Ethics Considerations
Ethical considerations are central to ensuring the legality and morality of the research. First, the principle of informed consent must be strictly followed. Since the participants are minors, the research team will provide detailed information about the study’s purpose, data usage, and confidentiality measures to both students and their parents through the school’s academic office. Written consent forms will be obtained from parents, and the questionnaire cover page will reiterate the voluntary nature of participation in student-friendly language, emphasizing their right to withdraw at any time without consequences.
Second, privacy protection must be rigorously implemented during data collection and processing. All questionnaires will be administered anonymously, avoiding the collection of personally identifiable information (e.g., names, student IDs). Electronic data will be stored on password-protected devices accessible only to authorized research team members. In reporting results, only aggregated statistics will be presented to prevent individual identification. If case examples are cited, all identifying details will be removed to ensure anonymity.
Additionally, special attention must be paid to potential psychological impacts on students. Since the mathematics anxiety scale may trigger negative emotions in some participants, the questionnaire will include contact information for mental health support resources (e.g., the school counseling hotline). Upon study completion, participating classes will receive a summary of findings and tailored recommendations, along with workshops on growth mindset strategies to provide educational value in return. Finally, all research procedures must undergo review and approval by the school’s ethics committee, and the methodology section of the final report will explicitly state the approval reference number and compliance with the Helsinki Declaration guidelines.
4. Research Evaluation
4.1 Strengths
This study offers significant cultural specificity by being the first to systematically examine the relationship between growth mindset and mathematics anxiety in Jiangxi's third-tier cities under the "Double Reduction" policy (Chen & Lin, 2024). While existing research has predominantly focused on urban or Western educational contexts, this investigation provides critical insights into how psychological theories operate in China's understudied regional schools, where exam pressures and policy implementation may uniquely interact with student psychology. The findings will contribute to culturally nuanced adaptations of Dweck's and Pekrun's theories.
Methodological rigor is ensured through the use of PISA2022 standardized measurement tools, which allow for direct international comparisons while maintaining construct validity. The whole-school sampling approach (N=800-1000) minimizes selection bias and enhances statistical power, particularly for detecting grade-level differences in the mindset-anxiety relationship. Additionally, the integration of control variables (grade, gender) and robust analytical techniques (multi-group SEM) strengthens the reliability of conclusions drawn from the data.
Unlike conventional academic research that often stops at publication, this project embeds actionable outcomes by co-developing teacher training modules on growth mindset pedagogy and anxiety-reduction strategies tailored to the school's specific needs. The whole-school model also serves as suggestions for other regional schools seeking to align mental health support with national policy reforms.
4.2 Limitations and Suggestions
The study faces some measurement constraints that warrant consideration.   While the PISA2022 scales provide international comparability, they may not fully capture culturally specific anxiety drivers prevalent in Chinese educational contexts, such as intense parental expectations or teacher-student power dynamics. This requires rectification in the later stage based on some relatively authoritative and objective questionnaires on CNKI that are in line with Chinese students.
Also, in the current Chinese educational context, conducting unified electronic questionnaire surveys in classrooms poses significant practical challenges for junior high school students facing intense academic pressure. And teachers resist allocating class time for surveys due to tight teaching schedules, while students under exam pressure often provide rushed or careless responses to minimize time spent. Therefore, this questionnaire survey can be conducted in the form of home-school cooperation. Students can complete it on weekends, with parents supervising and an incentive mechanism in place.
Last but not the least, the sample of this study only focused on junior high school students in a certain middle school in Jiujiang City, Jiangxi Province. Although a sampling method covering the entire school was adopted to enhance the internal validity, there are still certain limitations in terms of external generalability. Firstly, there are differences in educational resources, teaching staff levels and policy implementation efforts among different regions within Jiangxi Province (such as provincial capital cities and county-level schools). Data from a single school may not fully reflect the mentality and anxiety characteristics of students throughout the province. Secondly, China has a vast territory, and there are significant differences in economic development levels and educational ecosystems among the eastern, central and western regions. For instance, the infiltration of international educational resources in coastal areas or the special policy support in western regions may both affect the correlation pattern between growth mindset and mathematical anxiety. Furthermore, the implementation effects of the ‘Double Reduction’ policy in different types of schools (such as public and private, key and non-key) may also vary. These variables were not included in the analysis in this study. Future research will expand the sample range, cover more areas in Jiangxi Province through multi-stage stratified sampling, and conduct comparative analysis in collaboration with cooperative schools in other provinces to test the universality of the current conclusion. Meanwhile, qualitative interviews and longitudinal tracking designs are proposed to be introduced to further reveal the moderating effects of deep factors such as regional culture and family background on the research relationship.
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