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The mediating role of intergroup anxiety in the relationship between meta-stereotype and achievement motive among adolescents in rural–urban integration areas: a cross-sectional study
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Background: Adolescence is a crucial period for identity formation and the development of achievement motivation. In the context of rural–urban integration, adolescents encounter diverse social, cultural, and economic dynamics, which complicate their developmental processes through intergroup relations and perceptions. Meta-stereotypes represent a key factor that influences adolescent motivation and behavior. This study aims to examine the mediating role of intergroup anxiety in the relationship between meta-stereotypes and achievement motivation among adolescents in rural–urban integration areas.

Methods: This cross-sectional study included 396 adolescents (aged 12–15 years; mean age = 13.89, SD = 0.98; 48.74% female) from a middle school in the rural–urban integration area. Participants completed self-report measures assessing intergroup anxiety, achievement motivation, and meta-stereotype activation. A mediation analysis with a bias-corrected bootstrapping procedure (5,000 draws) was conducted to assess whether intergroup anxiety mediates the relationship between meta-stereotypes and achievement motivation.

Results: Achievement motivation was negatively correlated with meta-stereotypes (r = −0.12, p = 0.009), age (r = −0.13, p = 0.004), years of education (r = −0.14, p = 0.002), and intergroup anxiety (r = −0.30, p < 0.001). Intergroup anxiety was positively correlated with meta-stereotypes (r = 0.22, p < 0.001) and sex (r = 0.08, p = 0.047). Across all participants, meta-stereotype activation significantly increased intergroup anxiety (p < 0.001) and significantly decreased achievement motivation (p = 0.019). Rural adolescents exhibited the same pattern, while urban adolescents did not show significant changes. The 95% bootstrap confidence interval for the indirect effect of intergroup anxiety was [−0.201, −0.065], indicating a significant mediation effect. Subgroup analysis revealed no mediating effect among urban adolescents, while rural adolescents demonstrated significant partial mediation by intergroup anxiety on both the motivation to approach success and the motivation to avoid failure.

Conclusion: This study explored the interplay among meta-stereotypes, intergroup anxiety, and achievement motivation in adolescents from rural–urban integration areas in China. The findings offer important insights for educational strategies and psychological interventions aimed at enhancing interpersonal relationships and academic confidence among rural adolescents in these areas.
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1 Introduction

Adolescence is a critical developmental stage marked by substantial psychological, social, and academic challenges. The ongoing transition from rural to urban life is particularly significant, especially in regions undergoing rapid rural–urban integration. In such contexts, adolescents often experience profound shifts in social norms, educational expectations, and peer group structures. These changes often lead to identity confusion, social disconnection, and motivational instability, making this population especially vulnerable to psychological stressors. Despite its importance, the unique psychological and motivational challenges associated with this transition remain underexplored.

Adolescents living in rural–urban integration areas face distinct contextual pressures compared to their peers in purely rural or urban settings. Prior research has shown that students from rural backgrounds may have limited access to academic resources and support, contributing to lower self-efficacy and reduced achievement motivation (Ma et al., 2021). Conversely, students newly entering urban educational settings may be confronted with social comparison, cultural marginalization, and stereotype-based exclusion, all of which are known to undermine academic confidence and engagement (Ma and Wang, 2025). These environmental dynamics influence how adolescents interpret their social experiences and, in turn, shape their motivational trajectories.

Understanding these challenges, particularly the psychological and motivational processes involved, such as achievement motivation, is essential. “Motivation is the process whereby goal-directed activities are initiated and sustained” (Cook and Artino, 2016). Achievement motive is an important issue of concern to psychologists and individuals in the field of education because it is related to academic self-concept (Marsh and Ayotte, 2003) and academic self-efficacy (Bong and Skaalvik, 2003). According to achievement theory, the scores of the motivation to pursue success (approach motive) subscale of the Achievement Motivation Scale (AMS) are positively correlated with test scores, while the scores of the motivation to avoid failure (avoidance motive) subscale are negatively correlated with the scores (Rand, 1978). Based on these conceptualizations of motivation, a measurement tool was developed to assess the two dimensions (approach motive and avoidance motive) of motivation. Specifically, approach motive refers to behavior that is motivated by positive stimuli (objects, events, possibilities) or moves toward positive stimuli, while avoidance motive refers to behavior that is motivated by negative stimuli (objects, events, possibilities) or moves toward negative stimuli (Elliot, 2006).

School environment has been shown to play an important role in achievement motivation as well as academic achievement of young adolescents (Chetri, 2014; Wang and Eccles, 2013; Yousefy et al., 2012). Achievement motivation results from the continuous interaction among students’ perceptions of the learning environment, learning behaviors, and contextual factors (Pelaccia and Viau, 2017). One such contextual factor is meta-stereotype, defined as an individual’s perception of how their social group is perceived by others. Research has demonstrated that the academic and career motivations of underrepresented and stigmatized students are broadly influenced by meta-stereotypes, for instance, the presence of negative meta-stereotypes is potentially relevant for students’ self-concept and intergroup interactions in the classroom among Turkish-origin students in Germany (Haase et al., 2024). In addition, a growing body of literature has shown that meta-stereotype affects student learning and impairs performance in China through several psychological mechanisms. Specifically, migrant children are more susceptible to meta-stereotypes and engage in frustration and aggressive behaviors than dominant groups (Huang et al., 2019). The deleterious effects of negative meta-stereotype on working memory and intergroup anxiety among migrant children contributed to the declines of working memory at medium level of difficulty (Sun et al., 2015); and positive meta-stereotypes had a choking under-pressure effect on cognitive performance in Chinese migrant children and rural college students, among which negative emotions may be an important mediating factor (He et al., 2024). Although interventions exist to mitigate these effects (Inzlicht and Schmader, 2012; Yeager and Walton, 2011), the underlying mechanisms, particularly in diverse sociocultural settings such as rural–urban integration zones, remain insufficiently understood.

Another critical mechanism is intergroup anxiety, which refers to the discomfort or tension experienced during interactions with members of different social or cultural groups (Anjum et al., 2022; Li and Rose, 2017). Adolescents in transitional environments often navigate between conflicting social identities and may feel excluded or misjudged by out-group peers. Previous studies have suggested that adolescents who are aware of negative meta-stereotypes about their rural background may internalize these views, leading to increased social vigilance and anxiety during intergroup interactions (Sosoo et al., 2020; Xu et al., 2021). Intergroup anxiety, in turn, has been shown to diminish working memory capacity and reduce task persistence, both of which are critical components of achievement motivation (MacInnis and Page-Gould, 2015; Paolini et al., 2018; Schmader et al., 2008). Although research on intergroup anxiety and achievement motivation in rural–urban integration areas remains limited, existing studies suggest that culturally diverse environments can heighten intergroup anxiety among adolescents unfamiliar with such diversity (Baumert et al., 2024; Kim and Kim, 2024). Moreover, the role of intergroup anxiety in shaping academic outcomes within these unique sociocultural contexts remains underexplored, as prior research has largely addressed generalized effects across group types (Brumariu et al., 2023; Rosenthal et al., 2016).

Despite these insights, the mediating role of intergroup anxiety in the relationship between meta-stereotypes and achievement motivation remains underexamined, particularly in rural–urban integration contexts. This study seeks to address this gap by exploring how adolescents’ perceptions of group status (via meta-stereotypes) interact with their intergroup anxiety to influence academic motivation and performance. Clarifying these relationships may offer both theoretical insights and practical guidance for the field of educational psychology. The findings may inform the design of culturally sensitive educational policies and school-based interventions aimed at reducing intergroup anxiety and fostering inclusive learning environments. By promoting a sense of belonging and recognizing individual strengths, schools in rural–urban integration areas can help rural students overcome stereotype-based barriers, improve interpersonal connections, and cultivate stronger academic motivation.



2 Materials and methods


2.1 Participants and procedure

A total of 396 participants (203 males and 193 females) aged 12–15 years (M = 13.89, SD = 0.98) were recruited from a middle school in the suburbs of N District, J City, S Province, which has a relatively high level of urbanization. The students of this school come from the surrounding rural areas and J City, and it has the typical characteristics of a middle school in the rural–urban integration areas. The inclusion criteria for the subjects were that the subjects had completed at least 6 years of formal education, provided written informed consent, and obtained the consent of their parents or guardians. The criterion was to ensure that the adolescents included in this study had completed primary school, could fully and independently participate and complete the questionnaire, and that the research group was as homogeneous as possible without interference from other factors. Exclusion criteria included individuals with Chinese character literacy difficulties due to physical or language barriers and individuals whose guardians or themselves refused to participate. Participants were from the first grade (35.86%), second grade (24.75%), and third grade (39.39%). Of all the participants, 78.03% were from rural areas and 21.97% were from urban areas, as rural adolescents constitute the majority of students in schools of rural–urban integration areas (Table 1). After obtaining informed consent, participants were randomly assigned to either the meta-stereotype activation (meta-stereotype) group or the meta-stereotype non-activation (control) group using a computerized randomization procedure to ensure equal assignment probability.



TABLE 1 Descriptive statistics of the study sample.
[image: Table1]

The data were collected during the students’ school hours in the form of paper questionnaires. After the meta-stereotype induction, the participants completed the intergroup anxiety questionnaire and the achievement motivation questionnaire. Finally, participants provided background information, including age and household registration. At the end of the experiment, the experimental design was explained to the participants, and the purpose of the experiment was clarified to mitigate any potential adverse effects. Participants were provided with emotional regulation strategies, and small gifts were given to thank them for their positive co-operation. All participants completed assessments of meta-stereotype negativity (focal predictor), intergroup anxiety (proposed mediator), and achievement motivation (proposed outcome variable).



2.2 Demographic information

Demographic information was collected using a self-developed questionnaire. The questionnaire gathered data on sex, age, and years of education. Sex was coded as a dichotomous variable: 1 for male and 2 for female. Age was recorded based on the year of birth. Years of education were measured as a continuous variable, representing the total number of years of schooling starting from the first grade of junior high school.



2.3 Meta-stereotype

According to Owuamalam and Zagefka (2013), negative meta-stereotypes are activated when participants provide adjectives based on specific instructions. Since meta-stereotypes are a set of ideas about the characteristics, attributes, and behaviors of a specific group, open-ended questions were used to ask the participants about their negative impressions of rural students. The instructions for the meta-stereotype group were: “What negative opinions do you think urban students have about rural students (e.g., lifestyle, study habits, personality traits)? Please describe them using adjectives.” The instructions for the control group were: “What do you think of the current development of science and technology? Please try to describe them with some adjectives.” The questionnaires were administered collectively by the class teachers, with the assistance of a graduate student in psychology.



2.4 Intergroup anxiety

Based on the instrument developed by Stephan and Stephan (1985) to measure intergroup anxiety, the group references were modified to “familiar people” and “strangers” in accordance with the study’s context. The questionnaire consisted of 10 questions using a 10-point scoring system, with items 3, 4, and 5 reverse coded. Participants rated their emotional responses when interacting with strangers versus familiar individuals using the following 10 adjectives: awkward, embarrassed, happy, accepting, confident, irritable, impatient, defensive, suspicious, and cautious. Responses were recorded using a 7-point Likert scale (1 = I would feel like that exactly to 7 = I would not feel like that at all). Total scores were computed by summing the items, with lower scores indicating higher levels of intergroup anxiety. In this study, the scale demonstrated good internal consistency (Cronbach’s α = 0.793).



2.5 Achievement motives

The achievement motives scale (AMS) (Gjesme and Nygård, 1970; Zhang et al., 2015; Zhou and Dewey, 2024) was used to assess achievement motives. The AMS, grounded in achievement motivation theory, includes items assessing both positive and negative affective responses, as well as items related to situations that supposedly arouse a similar degree of uncertainty as to the possibility of success. The scale contains 30 items describing emotions experienced in achievement-related situations, rated on a 4-point scale (1 = very unsuitable for me; 4 = very suitable for me). The first 15 items are used to calculate the total score for Approach Motive, and the second 15 items are used to calculate the total score for Avoidance Motive. Internal consistency coefficients were 0.871 for the Approach Motive Scale and 0.894 for the Avoidance Motive Scale. The total achievement motivation score was calculated by subtracting the avoidance motive score from the approach motive score. Higher scores indicate stronger tendencies toward either approaching success or avoiding failure. The overall Cronbach’s α coefficient for the scale in this study was 0.789.



2.6 Data analysis

Statistical analyses were performed using SPSS version 19.0. Descriptive statistics were computed to describe sample characteristics. Pearson correlation analyses were conducted to examine associations among meta-stereotypes, intergroup anxiety, approach motive, avoidance motive, and achievement motive. Based on previous studies (Dong et al., 2023; Laher and Finchilescu, 2010; Sun et al., 2015), we formulated the following a priori hypotheses: (1) Participants in the meta-stereotype activation condition would report lower levels of achievement motive than those in the control condition. (2) Participants in the meta-stereotype activation condition would report higher levels of intergroup anxiety than those in the control condition. A t-test was used to examine differences between the control group and meta-stereotype group. The significance of direct, indirect, and total effects was evaluated using bootstrapping procedures (bootstrap = 5,000) based on the simple mediation model (MODEL 4). A significance level of p < 0.05 was adopted for all analyses.




3 Results


3.1 Common method bias test

Self-reported data collection may introduce common method bias. Therefore, in addition to using anonymous surveys and reverse-coded items, Harman’s single-factor test was conducted to assess common method bias (Podsakoff et al., 2003). The results indicated that 10 factors with eigenvalues greater than 1 were extracted after rotation. The first factor accounted for 15.414% of the total variance, well below the critical threshold of 40%. Thus, common method bias was not considered a significant concern in this study.



3.2 Correlations among study variables

Pearson correlation analyses were conducted among the main study variables (Table 2). Achievement motive scores were negatively correlated with meta-stereotypes (r = −0.12, p = 0.009), age (r = −0.13, p = 0.004), years of education (r = −0.14, p = 0.002), and intergroup anxiety (r = −0.30, p < 0.001). These findings indicate that lower achievement motivation is associated with meta-stereotype and higher levels of intergroup anxiety. Specifically, intergroup anxiety was negatively correlated with the motivation to approach success (r = −0.26, p < 0.001) and positively correlated with the motivation to avoid failure (r = 0.20, p < 0.001), suggesting its detrimental effect on overall achievement motivation (r = −0.30, p < 0.001). Additionally, as age and educational level increased, adolescents’ achievement motivation declined, particularly in terms of the motivation to approach success (r = −0.14 with age, p = 0.003; r = −0.15 with years of education, p = 0.002). Intergroup anxiety was also positively associated with meta-stereotypes (r = 0.22, p < 0.001) and sex (r = 0.08, p = 0.047), indicating that both perceived group evaluations and gender differences may contribute to elevated intergroup anxiety.



TABLE 2 Correlations between study variables.
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3.3 The influence of meta-stereotypes on intergroup anxiety and achievement motive

An independent-samples t-test was conducted to examine differences in intergroup anxiety and achievement motivation between the meta-stereotype non-activation (control) group and the meta-stereotype activation group (Table 3). Among all participants, activation of meta-stereotype significantly increased intergroup anxiety, t(394) = −4.53, p < 0.001, β = 0.01, and significantly decreased achievement motivation, t(394) = 2.36, p = 0.019, β = 0.35. It also led to a notable increase in the motive to avoid failure, t(394) = −3.74, p < 0.001, β = 0.04. These effects were primarily observed among rural adolescents. In this subgroup, meta-stereotype activation significantly increased intergroup anxiety, t(307) = −5.84, p < 0.001, β < 0.001; decreased achievement motivation, t(307) = 2.67, p = 0.008, β = 0.24; and increased the motive to avoid failure, t(307) = −4.61, p < 0.001, β = 0.004. In contrast, no significant effects were found among urban adolescents.



TABLE 3 Intergroup anxiety and achievement motive.
[image: Table3]



3.4 Differences in the effects of meta-stereotypes on intergroup anxiety and achievement motive in education years subgroups

We further analyzed rural and urban adolescents across different grade levels and found that participants exhibited varying levels of intergroup anxiety and achievement motive following activation of negative meta-stereotypes (Table 4). Among rural adolescents, activation of meta-stereotypes significantly increased intergroup anxiety in Grade 1 [t(110) = −5.81, p < 0.001, β < 0.001], Grade 2 [t(84) = −2.44, p = 0.017, β = 0.31], and Grade 3 [t(109) = −2.09, p = 0.039, β = 0.46]. In addition, the motive to avoid failure significantly increased in Grade 1 [t(110) = −4.11, p < 0.001, β = 0.017] and Grade 2 [t(84) = −2.85, p = 0.005, β = 0.19] following meta- stereotype activation. Notably, only Grade 1 participants showed a significant decrease in overall achievement motivation after the activation of negative meta-stereotypes [t(110) = 3.60, p < 0.001, β = 0.05], suggesting that younger rural adolescents transitioning into middle school are particularly vulnerable to the effects of meta-stereotypes in rural–urban integration areas. No significant effects were observed among urban adolescents. Moreover, no statistically significant differences were found in the motive to approach success among all participants.



TABLE 4 Intergroup anxiety and achievement motive in education years subgroup.
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3.5 Mediation analysis

Previous results indicated that meta-stereotypes significantly influenced both intergroup anxiety and achievement motive among adolescents in rural–urban integration areas, suggesting a potential mediating role of intergroup anxiety in this relationship. Therefore, a bias-corrected bootstrapping test (with 5,000 draws) based on the mediation model (MODEL 4) was conducted to examine whether intergroup anxiety mediates the relationship between meta-stereotypes and achievement motivation (Table 5). In this analysis, the 95% bootstrap confidence interval for the overall mediation effect of intergroup anxiety on the relationship between meta-stereotypes and achievement motivation among all participants was [−0.201, −0.065], which does not include zero, indicating statistical significance. Additionally, the indirect effects of intergroup anxiety on motivation to approach success and motivation to avoid failure yielded 95% bootstrap confidence intervals of [−0.191, −0.065] and [0.022, 0.137], respectively. These results suggest that intergroup anxiety significantly mediated the effects of meta-stereotypes on both achievement motivation and its subcomponents.



TABLE 5 Multi-group effect decomposition for the mediation model.
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Similarly, subgroup analyses revealed that intergroup anxiety did not significantly mediate the relationship among urban adolescents. In contrast, rural adolescents exhibited significant partial mediation effects of intergroup anxiety on both sub-dimensions of achievement motive. Specifically, for rural adolescents, the 95% bootstrap confidence interval for the mediating effect of intergroup anxiety on the relationship between meta-stereotypes and achievement motivation was [−0.279, −0.097], not including zero, indicating a significant mediation effect. For the motivation sub-dimensions of avoiding failure and approaching success, the 95% bootstrap confidence intervals of the mediation effect were [−0.294, −0.109] and [−0.174, −0.001], respectively, both intervals excluded zero, further confirming the significance of the mediation effect. Additionally, meta-stereotypes directly influenced both the motive to avoid failure and the motive to approach success. The mediation model is illustrated in Figure 1, depicting the mediating role of intergroup anxiety in the relationship between meta-stereotypes and achievement motivation among rural adolescents.

[image: Figure 1]

FIGURE 1
 Mediation model path visualization for rural adolescents. *p < 0.05; **p < 0.01; ***p < 0.001.





4 Discussion

China’s rapid urbanization has resulted in increasing integration between rural and urban populations. This sociocultural context may unintentionally foster conditions conducive to meta-stereotyping. Rural students are often stereotyped as less educated or less capable. Even within integrated classrooms, implicit biases against rural students may persist. Studies have shown that rural students tend to perform worse academically than their urban peers, even when attending the same schools (Xu et al., 2024). Evidence suggests that simply making students’ rural versus urban identities salient can influence academic performance. The study conducted an experiment with primary school children in China, varying the salience of the student’s hukou (household registration system in China) status during a task. They found that when rural students became aware of their rural identity in a competitive setting, their task performance was negatively affected, which is consistent with meta-stereotype (Afridi et al., 2015). This suggests that the “rural student” identity carries a meta-stereotype (of lower ability or status) that, when emphasized, can undermine confidence and outcomes. In essence, a rural student in an integrated classroom may underperform if they worry that “people like me” aren’t expected to do well. This psychological burden constitutes a significant yet often overlooked barrier to educational integration. Consistent with these findings, our study also revealed that activation of meta-stereotypes, rural adolescents had weaker achievement motivation, especially their motivation to avoid failure became stronger.

Meta-stereotype is not limited to the rural–urban divide in China. Similar patterns have been observed among ethnic minority and low-income students in China. For instance, a study on economically disadvantaged, first-generation college students (typically from rural areas) showed that they also experienced meta-stereotype, referring to the perception that one’s group is viewed as “less capable.” The study found that when these students perceived stereotype threat, intergroup relations on campus deteriorated. Importantly, this effect was mediated by intergroup anxiety. Students who felt stereotyped by peers became anxious in intergroup interactions, which, in turn, resulted in reduced engagement and increased distrust (Jiatong et al., 2022). These findings mirror those observed in junior high school setting: meta-stereotype makes students withdraw or behave defensively, straining the classroom climate. Similarly, our study found that meta-stereotype activation increased intergroup anxiety, particularly among rural adolescents.

A seminal study on migrant children in China directly investigated this mediating effect. The researchers introduced the concept of meta-stereotype, where children are aware that others may hold stereotypes about their group, which is true of rural migrant children in urban schools. Furthermore, when migrant elementary school students were exposed to meta-stereotype activation, their working memory scores decreased significantly (Sun et al., 2015). From a cognitive perspective, anxiety may consume attentional resources and reduce the availability of working memory for goal-directed learning (Schmader et al., 2008). In intergroup contexts, this manifests as lower confidence, reduced persistence, and avoidance of performance situations—mechanisms that plausibly mediate the observed effects of meta-stereotypes on motivation. Given the importance of working memory for learning and test-taking, this impairment is particularly concerning. Most importantly, through structural equation modeling, the researchers found that intergroup anxiety was the mediating mechanism: meta-stereotype increased intergroup anxiety, which, in turn, impaired working memory performance. This finding is important because it empirically verifies the theoretical prediction that intergroup anxiety is a key channel through which meta-stereotype exerts its effects. This finding also highlights that even at a very young age, the psychology of migrant children (rural children) can be affected by group stereotypes (Sun et al., 2015). In line with this, our study confirmed the mediating role of intergroup anxiety in the relationship between meta-stereotype and achievement motive. Also, we found that rural first-grade participants showed a decrease in achievement motivation after activating negative meta-stereotypes, which suggests that meta-stereotypes exert a stronger impact on rural adolescents transitioning into junior high school in rural–urban integrated areas.

Understanding the mediating role of intergroup anxiety offers valuable insights for intervention. If we can reduce the anxiety and improve intergroup relations, we may weaken the effect of meta-stereotype. One approach, demonstrated by Yang et al. (2023), involves strengthening students’ personal identities and self-worth so that meta-stereotypes are less impactful. Yang’s intervention effectively cut the link between group identity and performance by assuring students that their value is not defined by stereotypes. Another effective strategy is to foster positive intergroup contact. According to Allport’s contact theory, positive intergroup interactions reduce prejudice and anxiety (Allport, 1954). In a series of experiments in China, Long et al. (2022) found that imagined contact is important for influencing younger adults’ intergroup anxiety and stereotyping factors that are critical to improving younger adults’ ability to take other group’s perspectives. Although this research focused on college students, the underlying principles can be adapted to secondary school settings: structured cooperative activities where rural and urban students work toward common goals could alleviate anxieties and build mutual respect. Indeed, cross-group friendships in Chinese schools have been shown to enhance attitudes and emotional well-being, which likely makes stereotype-based worries less acute.

In summary, addressing meta-stereotype in education requires confronting both the stereotype and the psychological threat it poses. In practice, this means debiasing the environment (reducing negative stereotypes and differential treatment) and supporting students to manage stress. Schools in rural–urban integration areas should strive to create an atmosphere of inclusion where all students feel they belong and are valued for their individual strengths. In doing so, they can help dismantle the psychological constraints imposed by meta-stereotypes. Interventions that foster empathy and friendships across group lines can lower intergroup anxiety, creating a positive feedback loop of improved relations and academic confidence. As China continues to bridge rural–urban divides, ensuring that meta-stereotypes do not hinder the educational advancement of rural adolescents is both a matter of equity and of tapping the full potential of every adolescent. A decade of research provides a robust foundation for action: it is now up to educators and policymakers to apply these insights so that no adolescent is held back by the shadow of meta-stereotypes.

Although this study provides insights into the interplay between meta-stereotypes, intergroup anxiety, and achievement motive among adolescents in China’s rural–urban integration areas, it still has some limitations. First, the sample was from only one middle school and may not be representative of the wider adolescent population. Second, although the self-report measure was validated, adolescents may have concealed information and its accuracy remains to be verified. In addition, the cross-sectional study design limits our ability to infer causal relationships between the variables studied, thereby limiting the directionality of understanding these relationships. More open quantitative research in psychology and behavioral studies (Yang et al., 2024), coupled with adequate privacy protection measures (Zhang et al., 2025), is essential to ensure the scientific validity and scalability of research findings. Future research should expand the sample to include more adolescent groups in schools in rural–urban integration areas to enhance the generalizability of the findings. Intervention studies aimed at avoiding meta-stereotypes and reducing intergroup anxiety may provide practical insights for improving adolescent achievement motivation. In addition, it is also important to explore these relationships in different cultural contexts. Using mixed methods, combining self-reports with objective assessments, can mitigate the bias inherent in self-report measures and provide a more nuanced perspective on these complex phenomena.
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