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Background: The interplay between learning self-efficacy, anxiety, and burnout has been extensively documented in English as a Second Language (ESL) education. However, Chinese character learning—a uniquely complex task involving visual–spatial processing, stroke order mastery, and radical decomposition—presents distinct cognitive and affective challenges. The dynamics of self-efficacy, anxiety, and burnout in Chinese character acquisition remain under-explored, creating a critical gap in understanding how these constructs operate in non-alphabetic language contexts.

Objective: The purpose of this study was to investigate how learning anxiety (LA) affects academic burnout (AB) and explores the role of academic self-efficacy (ASE) in the relationship between the two.

Methods: A study of 537 international students (50.4% males, mean age = 20.96 years, SD = 1.36) was conducted using the Academic Self-Efficacy Scale (ASES), Foreign Language Learning Anxiety Scale (FLLAS), Academic Burnout Scale (ABS).

Results: ① LA was significantly and positively correlated with AB, and significantly and negatively correlated with ASE. ② ASE mediated the relationship between LA and AB. ③ Grade level, sleep quality, and parental education level have a significant effect on ASE, LA and AB; and ④ Extroversion has a significant effect on ASE, but not on LA and AB.

Conclusion: The chain mediation model validated by this study provides valuable insights into the effects of international students’ learning anxiety (LA) on academic burnout (AB) in China, alongside practical implications for preventing and intervening in LA and AB among other current students.
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1 Introduction

In foreign language learning, learners’ individual factors have an important impact on learning effectiveness (Li, 2015), which include psychological attributes such as motivation, learning strategies, learning cognition, self-efficacy, learning anxiety and burnout (Dörnyei, 2005). Among them, academic self-efficacy (ASE), learning anxiety (LA) and academic burnout (AB) have received extensive attention from scholars because of their far-reaching effects on learning effectiveness (May et al., 2015; Lyndon et al., 2017; Li et al., 2021).

Recent SLA research has increasingly embraced positive psychology perspectives (Dewaele et al., 2019), emphasizing the dynamic interplay between affective factors and language learning outcomes (Dewaele and MacIntyre, 2014; Krashen, 1985; MacIntyre and Gregersen, 2012), with control-value theory (Pekrun, 2006) highlighting how learning emotions shape both processes and performance. In Chinese character learning specifically, LA triggers particularly strong negative emotional responses due to three cultural-linguistic factors: (1) cognitive-cultural dissonance from the logographic system’s demands on alphabetic-L1 learners (Wang et al., 2005; Shen, 2013; Liu and Hsieh, 2016), (2) Confucian-heritage educational values emphasizing perfectionism that may conflict with learners’ native cultural scripts (Tweed and Lehman, 2002; Tran et al., 2012), and (3) pedagogical mismatches between traditional character-teaching methods and learners’ culturally-embedded expectations (Zhang and Zhu, 2025; Xu et al., 2021), with research showing Japanese kanji-experienced learners demonstrate 32% lower anxiety (Lu, 2022), collectively suggesting Chinese character learning constitutes both a cognitive and cultural-adaptive process where affective responses are mediated by native scripts, educational socialization, and cultural values (Dewaele and Li, 2021).

Currently, studies have shown that ASE is significantly negatively correlated with LA and AB (Bandura, 1997; Mills et al., 2007; Richardson et al., 2012), but existing studies have mostly focused on one dimension (Lee and Jeon, 2015), and there is a scarcity of research that comprehensively explores the interrelationships among these three dimensions (Charkhabi et al., 2013). In order to fill this gap, this study adopts quantitative analysis to analyse the mediating role of ASE between LA and AB, and to provide new perspectives and empirical evidence for the study of psychological factors of Chinese character learners.



2 Literature review


2.1 Conservation-of-resources theory

Developed by Hobfoll (1989), the conservation-of-resources (COR) theory posits that individuals are motivated to preserve, protect, and accumulate resources to mitigate stress and enhance well-being. The theory emphasizes two core principles: (1) resource loss threat (the anticipation of resource depletion) is a primary driver of stress, and (2) individuals with abundant resources are better equipped to withstand stressors through resource investment strategies (Hobfoll et al., 2018). In educational contexts, COR theory has been applied to explain how students’ personal resources (e.g., self-efficacy, academic motivation) influence their ability to manage academic stressors and avoid burnout (Schaufeli and Taris, 2005).

Within the COR framework, academic self-efficacy serves as a critical enduring personal resource that enables students to resist resource loss threats (e.g., buffering perceived challenges in Chinese character learning), facilitate resource investment (e.g., engaging in proactive behaviors such as deliberate practice or seeking social resources like teacher feedback), and mitigate resource spirals (e.g., countering the downward spiral of low self-efficacy leading to task avoidance and skill deficits) (Hobfoll et al., 2018). For international students, Chinese character learning presents unique resource-demanding stressors including high cognitive load from the arbitrary mapping of glyphs, pronunciation, and meaning that risks resource depletion (Shen, 2005), cultural and linguistic distance that exacerbates feelings of incompetence and anxiety for non-Chinese (alphabetic) language users (Chai and Bao, 2023), and performance pressure to achieve fluency in a non-logographic script that amplifies perceived resource loss threats, especially for those with low self-efficacy (Bassetti et al., 2020). This study bridges this gap by investigating how ASE, as a core resource, interacts with Chinese-specific stressors to influence LA and AB, thereby offering empirical validation of COR theory in this specialized academic field.



2.2 LA and AB

Among factors influencing AB, LA stands as a critical predictor (Lepp et al., 2014). LA, characterized by fear and apprehension in academic settings (Horwitz et al., 1986), is exacerbated in foreign language learning due to linguistic and cultural complexities (Spielberger, 1972). For learners of Chinese, the ideographic writing system imposes unique cognitive demands on phonological, semantic, and textual processing (Saito et al., 1999; Taylor and Taylor, 1995; Wang et al., 2005), while cultural connotations embedded in characters amplify comprehension anxiety for those unfamiliar with Chinese culture (Liu, 2010; Li, 2019; Liu, 2023). Prolonged LA often escalates into AB—a state of emotional and mental exhaustion marked by disillusionment and reduced efficacy (Freudenberger, 1974; Wu, 2020; Schaufeli et al., 2002). In Chinese language acquisition, AB is further compounded by the cognitive load of mastering approximately 3,000 characters (Sun, 2025; Luo et al., 2025), academic pressures (Fan and Hu, 2010), and cultural adaptation challenges (Mokhtar and Abidin, 2021), alongside factors like perfectionism (Zhang et al., 2007) and social isolation (Mulyadi et al., 2016). Early interventions, such as adaptive strategies and socio-emotional support, are vital to mitigating these issues (Kan et al., 2025). This study hypothesizes that LA significantly predicts AB (H1), underscoring the urgency of addressing their interplay in cross-cultural language education.



2.3 ASE as a mediator

Academic Self-Efficacy (ASE) refers to learners’ confidence in their ability to organize and execute actions required to achieve academic goals (Bandura, 1977). In this study, ASE specifically measures learners’ perceived competence in mastering Chinese character learning tasks. In the context of learning, self-efficacy plays a crucial role in determining students’ motivation, effort and persistence (Bandura, 1986; Martin and Rimm-Kaufman, 2015). From a social and positive psychology perspective, ASE influences learners’ choice and use of language learning strategies, and those with high self-efficacy are more likely to adopt active, meta-cognitive strategies, and they are closely linked to motivation (Zimmerman, 2000). Research has indicated that ASE influences academic motivation (Zimmerman and Schunk, 2011), academic performance (Caprara et al., 2011), academic achievement (Caprara et al., 2011), academic stress (Mulyadi et al., 2016), academic hardiness (Cheng et al., 2019), engagement (Schunk and DiBenedetto, 2020) and behavior (Britner and Pajares, 2006). Current research has focused more on teachers’ self-efficacy (Dewaele and Leung, 2022; Wang and Pan, 2023) and less on students’ self-efficacy (Han and Wang, 2021; Orakcı et al., 2023; Yang, 2021). Therefore, there is a need to further explore ASE and its relationship with other academic emotions, as well as the impact of these factors on Chinese character learning. The current study hypothesizes that academic self-efficacy (ASE) serves as a mediator in the relationship between learning anxiety (LA) and academic burnout (AB) (H4).



2.4 Control-value theory and the present study

Control-Value Theory (CVT) emphasizes the dynamic interaction between a learner’s emotions, motivation, and academic achievement, with a focus on how perceptions of control and value influence these factors. The relationship between ASE, LA and AB is a dynamic and interconnected process, heavily influenced by the perceptions of control and value that underlie Control-Value Theory. Current research supports the claim that teachers’ self-efficacy plays a crucial role in predicting their engagement in teaching (Wang and Pan, 2023). Given the assumption that learners’ ASE can influence LA and AB, and considering the significant role of ASE in predicting academic engagement in the educational context, a hypothetical model (Figure 1) is proposed to examine how these constructs interact.
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FIGURE 1
 Graphical overview of the hypothesized effects.


The model will be based on the following research hypotheses:


H1: Does learners’ LA directly impact AB?

H2: Does learners’ LA directly impact ASE?

H2a: Does language anxiety dimension directly impact ASE?

H2b: Does classroom anxiety dimension directly impact ASE?

H2c: Does test anxiety dimension directly impact ASE?

H2d: Does negative evaluation anxiety dimension directly impact ASE?

H3: Does learners’ ASE directly impact AB?

H3a: Does learners’ ASE directly impact feeling depressed dimension?

H3b: Does learners’ ASE directly impact misconduct dimension?

H3c: Does learners’ ASE directly impact low sense of accomplishment dimension?

H4: Does learners’ LA indirectly impact AB via the mediation of ASE?

H5: Do graduate students report significantly higher levels of LA and AB, but lower ASE, compared to undergraduate students?

H6: Does grade level, sleep quality, and parental education significantly predict international students’ ASE, LA, and AB in Chinese character acquisition?
 




3 Research methodology


3.1 Participants

Using the multistage sampling method, all international students from 6 universities in Shaanxi Province in China, a total of 550 students, were selected to complete the questionnaire survey, and a total of 537 valid questionnaires were returned, with a valid return rate of 97.6%. Among them, 271 (50.4%) were male and 266 (49.5%) were female; 296 were Bachelor’s degree students and 241 were Master’s degree students aged 18 to 25 (Mage = 20.96, SD = 1.36). The distribution by academic year was as follows: 91 first-year undergraduates, 74 s-year undergraduates, 64 third-year undergraduates, 67 fourth-year undergraduates, 87 first-year postgraduates, 81 s-year postgraduates, and 73 third-year postgraduates. Participants represented diverse linguistic backgrounds (42% Indo-European, 33% Afro-Asiatic, 15% Sino-Tibetan, 10% other) and Chinese proficiency levels (HSK5-6: 51.2%, HSK3-4: 27.7%, HSK1-2: 21.0%). Socioeconomic indicators revealed that 61% of participants had at least one parent holding a bachelor’s degree or higher, 54% reported family incomes exceeding their home countries’ national medians, and 39% had accessed paid private language tutoring during their Chinese studies. These international students came from different contries and majors, and it can be confirmed that the sample drawn is highly representative of the international students population.



3.2 Instruments


3.2.1 Academic Self-Efficacy Scale

The Academic Self-Efficacy Scale (ASES), developed by Schwarzer and Aristi (1997) and revised in Chinese by Zhang and Schwarzer (1995) was employed to measure students’ perceived competence in achieving academic goals. This instrument was selected because it is a well-validated tool widely used in educational psychology, particularly in cross-cultural contexts (Pajares, 1996; Bandura, 1997; Klassen and Usher, 2010; Honicke and Broadbent, 2016). Its uni dimensional structure (14 items) assesses overarching academic confidence, avoiding domain-specific limitations. Sample questions such as “I can find effective ways to learn Chinese characters,” “I am satisfied with my progress in learning Chinese characters so far” and “I am confident that I will do well in exams or writing tasks” are scored on a 5-point scale. The higher the total score is, the stronger the academic self-efficacy is. The total Cronbach’s alpha coefficient of the scale was 0.945. Confirmatory factor analysis (CFA) was conducted on the 14 items; the average variance extracted (AVE) of each second-order factor is 0.551 (> 0.5), and the composite reliability (CR) is 0.945 (> 0.7). The results of the model showed that CMIN/DF = 1.057 (< 3), RMSEA = 0.010 (< 0.08), and RMR = 0.022 (< 0.05); the GFI, CFI, NFI, and IFI values were 0.979, 0.999, 0.982, and 0.999, respectively, which were all greater than 0.9, indicating that the results of CFA had good fitting indicators.



3.2.2 Learning Anxiety Scale

The Foreign Language Learning Anxiety Scale (FLLAS; Horwitz et al., 1986) was employed to assess students’ anxiety levels in language learning. This instrument was selected because it is the most widely validated measure of language-specific anxiety (Dewaele and MacIntyre, 2014) and has demonstrated cross-cultural reliability in Asian educational contexts (Liu, 2006). The scale involves four main dimensions and 20 questions, of which vigor corresponds to language anxiety (items LA1—LA4, e.g., “I am afraid of learning Chinese characters.”), foreign language classroom teaching anxiety (items CA1—CA6, eg., “I do not like Chinese characters class.”), test anxiety (items TA1—TA4, e.g., “My palms get sweaty and my heart beats faster during the Chinese characters test.”) and negative evaluation anxiety (items NEA1—NEA5,e.g., “I will be afraid that my classmates will make fun of my Chinese characters level.”) and is a Likert scale with five points, in which 1 symbolizes strongly disagree and 5 indicates strongly agree. The total Cronbach’s alpha coefficient of the scale was 0.927. Confirmatory factor analysis (CFA) was conducted on 20 items; the average variance extracted (AVE) is 0.550, and the composite reliability (CR) is 0.857. The results of the model showed as follows: CMIN/DF = 1.164 (< 3), RMSEA = 0.017 (< 0.08), and RMR = 0.035 (< 0.05), and the values of GFI, CFI, NFI, and IFI are 0.966, 0.994, 0.960, and 0.994, respectively, which are greater than 0.9, indicating that the results of CFA had good fitting indicators.



3.2.3 Academic Burnout Scale

The revised scale was adopted based on Academic Burnout Scale (ABS) with three dimensions of feeling depressed (FD), misconduct (MI) and low sense of accomplishment (LSA), a total of 12 items (Zhao, 2019). This instrument was selected because it has been specifically validated for Chinese university populations and captures three clinically significant dimensions of academic burnout. Sample questions such as feeling depressed “When I wake up in the morning, I have little energy at the thought of having to attend a class on reading and writing Chinese characters,” and misconduct “In the Chinese characters reading and writing class, my mind wanders and I do not know what to think about,” and low sense of accomplishment “I feel exhausted after one lesson.” The scale was scored on a 5-point Likert scale, with all positive scores, one score for “Not at all” and five scores for “Fully,” and the higher the total score, the more serious the degree of academic burnout. The total Cronbach’s alpha coefficient of the scale is 0.869. Confirmatory factor analysis (CFA) was conducted on 12 items; the average variance extracted (AVE) of each second-order factor is 0.570, and the composite reliability (CR) is 0.841, indicating thata the aggregation validity is high. The results of the model showed that CMIN/DF = 1.083 (< 3), RMSEA = 0.012 (< 0.08), RMR = 0.031 (< 0.05), GFI = 0.984, CFI = 0.998, NFI = 0.980, IFI = 0.998, indicating that the results of CFA had good fitting indicators.





4 Results


4.1 Correlation between LA, AB and ASE

Table 1 presents in detail the means, standard deviation and correlation coefficients of the main variables. Table 1 shows that all variables are significantly correlated with each other (p < 0.01), with LA having a significant positive correlation with AB (r = 0.606, p < 0.01); and ASE having a significant negative correlation with AB (r = −0.525, p < 0.01) and LA (r = −0.471, p < 0.01), which verifies H1, H2, H3 hold true.



TABLE 1 Means, standard deviations and correlation coefficients of the variables.
[image: Table1]



4.2 SEM analysis

SEM is a statistical analysis technique used to evaluate the viability of a given theoretial model with sample data. In an effort to confirm the validity of the proposed model, each retrieved set of data was characterized utilizing goodness of fit indices and SEM (Figure 2). The SEM model exhibited satisfactory fit indices, with RMSEA and RMR values of 0.015 and 0.043, respectively, and GFI, CFI, NFI, and IFI values of 0.922, 0.990, 0.918, and 0.991, respectively.

[image: Figure 2]

FIGURE 2
 The finalized SEM model.




4.3 Mediation effect test

The mediation effects listed in the table are statistically significant (see Table 2). Specifically, language anxiety (LA) indirectly impacts depression (FD), misconduct(MI), and a low sense of accomplishment (LSA) through academic self-efficacy (ASE), with effect sizes ranging from 0.034 to 0.043. Classroom anxiety (CA) has similar indirect effects, with effect sizes ranging from 0.034 to 0.043. Test anxiety (TA) shows slightly higher indirect effects compared to language and classroom anxiety, with effect sizes between 0.040 and 0.050. Negative evaluation anxiety (NEA) has the strongest indirect effects, with effect sizes ranging from 0.049 to 0.062.



TABLE 2 The moderated-mediating effect of LA on AB via ASE.
[image: Table2]

This table presents that ASE mediates the relationship between anxiety (language, classroom, test, and negative evaluation) and negative psychological or behavioral outcomes. This supports that H4 holds true.



4.4 Independent samples T-test

The independent samples T-test was used to examine whether there were significant differences in ASE, LA and AB between students from different grades. As shown in Table 3, the results indicate that there are significant differences between undergraduate and graduate students in terms of ASE, LA and AB. Specifically, graduate students exhibited higher levels of LA and AB, while undergraduates had significantly higher ASE (M = 3.065, SD = 0.896) compared to graduate students (M = 2.513, SD = 0.757), with a T-value of 7.739 (p < 0.001). These findings suggest that graduate students are likely experiencing greater academic pressure and psychological stress, leading to increased anxiety and burnout, while also negatively impacting their ASE, verifying H5.



TABLE 3 Analysis of differences between undergraduate and graduate students.
[image: Table3]

Results of a one-way ANOVA revealed significant differences in LA, ASE and AB among undergraduate students across grades (first-year undergraduates to fourth-year undergraduates). LA gradually increased with grade level, being lowest in freshman year (M = 2.503, SD = 0.560) and highest in senior year (M = 3.352, SD = 0.356), F = 52.660, p < 0.001. ASE, on the other hand, showed a decreasing trend, being highest in freshman year (M = 3.606, SD = 0.693) and lowest in senior year (M = 2.608, SD = 0.617), F = 24.800, p < 0.001. Regarding AB, it was lowest in freshman year (M = 2.389, SD = 0.609), and increased significantly in junior year (M = 3.155, SD = 0.300) and senior year (M = 3.184, SD = 0.384), F = 50.108, p < 0.001 (see Table 4). The results indicated that as the grade level increased, the international students increased the amount and difficulty of Chinese character learning, leading to increased LA and AB and decreased ASE, which may be closely related to the increased study load, the difficulty of Chinese character mastery, and the increasing academic pressure, reflecting the psychological challenges of international students in adapting to the linguistic and cultural environments.



TABLE 4 Analysis of differences in LA, ASE, and AB among undergraduate students.
[image: Table4]

Postgraduate students’ LA and AB in Chinese character learning increased significantly with the grade level (see Table 5), and in particular, LA (M = 3.903, SD = 0.437) and AB (M = 4.064, SD = 0.489) were the highest in the third year of study, which were significantly higher than those in the first and second years of study. This may stem from the heavier academic pressure, study tasks, and career development anxiety faced by the third-year graduate students. In addition, ASE in the second year (M = 2.285, SD = 0.499) was significantly lower than that in the first year (M = 2.713, SD = 0.442) and the third year (M = 2.527, SD = 1.138), reflecting that students at the higher grade levels faced increased challenges in the learning mastery and use of Chinese characters, which further weakened ASE. The results suggest that as the grade level increases, graduate students are subject to greater academic and research pressures in Chinese character learning, and their motivation and self-efficacy are also affected.



TABLE 5 Differential analysis of LA, ASE and AB among graduate students.
[image: Table5]



4.5 Multivariate regression analysis

In order to explore the causes of LA, ASE and AB, logistic regression models was used to analyse the effects of personal information (gender, grade, major, region, personality, weight, parental education, and sleep quality) on these three major psychological states of learning. The model contains eight independent variables and three dependent variables, and the results of the study are shown in Table 6.



TABLE 6 Multiple regression analyses of student characteristic variables on ASE, LA and AB.
[image: Table6]

From the results of multiple regression analyses, it can be seen that grade level has a significant effect on LA, ASE and AB. The standardized coefficient of grade on ASE is −0.210 (t = −2.781, p < 0.01), indicating that the higher the grade, the lower the ASE. The standardized coefficient of grade level on LA was 0.274 (t = 4.931, p < 0.001), indicating that the level of LA increases significantly with increasing grade level. The standardized coefficient of grade on AB was 0.291 (t = 5.605, p < 0.001), also indicating that an increase in grade is associated with an increase in the level of AB.

The effects of gender, weight, major (with liberal arts as the reference variable), and region (with Asia as the reference variable) on ASE, LA, and AB were not significant. The standardized coefficients for gender, weight, major and region were close to zero for ASE, LA, and AB, suggesting a limited effect of gender, weight, major and region on all three.

The effect of sleep quality was significant in all three areas. The standardized coefficient of ASE was 0.342 (t = 4.168, p < 0.001), indicating that higher quality of sleep is associated with higher ASE. The standardized coefficient of LA was −0.657 (t = −10.847, p < 0.001), indicating that better quality of sleep contributes to less LA. The standardized coefficient of AB was −0.576 (t = −10.203, p < 0.001), indicating that higher quality of sleep was associated with lower levels of AB.

The effects of personality and parental education on all three were more complex. The standardized coefficient of personality on ASE was 0.214 (t = 3.163, p < 0.01), indicating that personality had a significant effect on ASE, but not on LA and AB. The standardized coefficient of parental education on ASE is 0.163 (t = 3.134, p < 0.01), on LA is 0.179 (t = 4.675, p < 0.001), and on AB is 0.139 (t = 3.902, p < 0.001) showing that parental education has a significant positive effect on all three variables.




5 Discussion

This study found that LA significantly predicts AB (β = 0.606, p < 0.001), supporting existing research on foreign language learning anxiety (Horwitz et al., 1986; Saito et al., 1999; Steel, 2010; Fernández-Castillo, 2021). The relationship operates through several key mechanisms: first, LA impairs cognitive functions like attention and memory retrieval (Moran, 2016) while increasing learning difficulties, with severe cases leading to reduced academic performance—though moderate anxiety may provide motivational benefits. The challenges are particularly pronounced in Chinese character acquisition due to the language’s unique ideographic nature, which requires mastery of approximately 3,000 characters (Wu, 2020) and presents distinct phonological/semantic processing demands (Wang et al., 2005). Our analysis revealed LA’s strongest impact was on diminishing learners’ sense of accomplishment (LSA: β = 0.145, p < 0.004), suggesting LA primarily undermines perceived competence—a critical pathway to AB (Schaufeli et al., 2002). Importantly, while some LA represents a normal adaptive response, prolonged exposure leads to eroded ASE and negative emotional consequences, highlighting the need to monitor and manage anxiety levels in International learners in China, with interventions focusing both on reducing excessive anxiety and preventing its chronicity to safeguard learning persistence and psychological well-being.

Evidence from mediation analysis indicates a full mediating role of ASE in the LA → AB association. This aligns with Bandura’s (1997) theory that self-efficacy buffers anxiety effects. Additionally, in line with earlier studies, this study discovered that students’ AB decreased with increasing ASE (Yang and Farn, 2005). Higher ASE people are better equipped to use constructive coping mechanisms to deal with difficulties, which is projected onto academic problems as being able to awaken learners’ motivation to learn (Liem et al., 2008). Although LA affects students’ AB and even self-efficacy, the emotional arousal function and self-efficacy will able students to suppress their LA (Dogan, 2015), with will ultimately increase the desire to learn and reduce the level of AB in Chinese characters learning. Crucially, ASE’s mediating effect was most pronounced for negative evaluation anxiety (NEA → ASE → MI: β = 0.062, p < 0.001), implying that learners who doubt their ability to meet external expectations are most vulnerable to burnout. This underscores ASE’s protective role in sustaining motivation amid cultural-linguistic challenges (Fan and Cui, 2024).

The independent samples T-test showed graduate learners had higher LA and AB, while undergraduates had greater ASE, due to differing academic pressures, which is in line with the study done by Chong et al. (2018). Among undergraduates, LA rose, ASE fell, and AB worsened from freshman to senior year, because of increasing academic demands. The multivariate regression analysis revealed grade level as a key predictor, with higher grades linked to lower ASE and higher LA/AB, which is consistent with previous findings (Pajares, 2003; Shen, 2005; Liu and Jackson, 2008). Good sleep quality was crucial, boosting ASE and reducing LA/AB (Pilcher et al., 1997; Okano et al., 2019; Galambos et al., 2009). Personality mainly affected self-efficacy (Chemers et al., 2001; Richardson et al., 2012), and higher parental education positively influenced all three variables (Davis-Kean, 2005; Veas et al., 2018), while gender, weight, major, and region had no significant impact.

From a theoretical perspective, the current study further confirms the control-value theory (Pekrun, 2006), which posits that the more engaged and confident conduct learners perform during the learning process, the easier it is to dissolve negative emotions, such as self-efficacy, help mitigate learners’ AB. Students with low ASE may be more prone to experiencing high levels of LA, particularly when faced with a complex task such as learning Chinese characters. If they do not feel confident in their abilities, they might interpret challenges as signs of failure, which intensifies their anxiety.

The negative correlation between ASE and AB observed in this study can be explained through the conservation of resources theory by Hobfoll (1989), which posits that individuals seek to acquire, protect, and conserve resources, such as time, energy, and self-efficacy. When learners invest significant effort in learning Chinese characters but feel that the returns (such as academic success or recognition) are insufficient, they may experience stress, anxiety and burnout. This is particularly relevant when students face language learning tasks that seem overwhelming. Besides, students may reduce their personal involvement to minimize the loss of individual resources when they perceive that the effort is not proportional to the gain during learning (Liu et al., 2023). This circumstance also explains why learning burnout is inversely proportional to the academic self-efficacy. These findings are in congruence with the investigation of Maroco et al. (2020).

In addition, the cultural and contextual factors of international students in China can further influence the interplay between ASE, LA, and AB. These students often face additional stressors such as language barriers, cultural adaptation challenges, and pressure to perform academically. These stressors can amplify feelings of anxiety, especially if students feel they are not meeting expectations or if they struggle with the complexity of learning Chinese characters. Low ASE can exacerbate these challenges, leading to a cycle of anxiety and burnout (Komarraju and Nadler, 2013).

In Chinese culture, academic success is highly valued, and learners would experience significant pressure to excel. This can undermine ASE if students feel they are not meeting these high standards, leading to increased LA and, eventually, AB. On the other hand, fostering ASE through positive reinforcement and realistic goal-setting may help students manage these pressures more effectively. These findings not only support Bandura’s social cognitive theory (Bandura, 1977) but also provide strong support for Fredrickson’s (2001, 2003) undoing effects hypothesis of positive emotions, which suggests that positive emotions mitigate the detrimental consequences of negative emotions. Specifically, Fredrickson’s work was published in 2001 in the American Psychologist (Fredrickson, 2001) and in 2003 in the American Scientist (Fredrickson, 2003). On the other hand, grounded in the control-value theory (Pekrun, 2006), it has been noted that ASE beliefs can serve as an indicator of learning-related situations and thus arouse different academic emotions.



6 Conclusion and implications

To conclude, the present study explored the relationship between ASE, LA and AB in Chinese characters learning among Chinese international students. The six hypotheses formulated at the beginning of the study were fully confirmed by this empirical study. As Dewaele and Li (2021) mentioned, the fundamental role of teachers in shaping student’s engagement was also significant. Based on these findings, it is recommended that educators implement the following approaches.

Firstly, it is essential to strengthen the cultivation of ASE by using AI technology to provide instant, personalized learning feedback, helping students track their progress and feel a sense of achievement (Chen and Li, 2010; Woolf et al., 2013). Teachers could introduce character-learning tasks in incremental difficulty tiers (e.g., radicals → simple characters → compounds) to reduce anxiety. Intelligent Chinese character learning apps that utilize Natural Language Processing (NLP) can adjust the difficulty of tasks based on student performance, ensuring content aligns with their actual learning level and reducing anxiety caused by overly challenging material (Yang, 2006). For immediate classroom integration, AI-powered platforms like Duolingo and Quizlet’s AI features can be deployed on student tablets to provide real-time stroke-by-stroke writing feedback through integrated digital writing pads. Secondly, to alleviate study anxiety and burnout, emotion recognition technology can monitor emotional changes during the learning process and offer timely psychological support or adjust learning strategies when signs of anxiety or burnout emerge (Vygotsky, 1978). AI can also provide instant feedback on writing errors and use big data to track learning behaviors, helping educators detect early signs of anxiety or burnout and offer targeted support. Additionally, customized support for students of different grades and individual differences is necessary (Fu, 2024); learning content should be designed to match their development stage and learning needs, while considering factors like sleep quality, personality, and parental education levels (Chen and Duh, 2009). Moreover, optimizing the learning experience with AI, through recommendation systems and interactive platforms, can enhance learning efficiency and engagement. Gamified learning and virtual writing competitions can stimulate motivation, making learning more enjoyable. Finally, it is important to strengthen home-school cooperation and psychological support by establishing communication platforms between parents and schools, providing regular updates on students’ learning and emotional states, and encouraging parental involvement (Zhang and Goodson, 2011). Psychological health services, including online counseling and educational lectures, can further assist in resolving students’ psychological challenges, thereby promoting a positive learning experience and supporting their overall well-being.

One of the main limitations of this study is its reliance on self-report measures. While the Foreign Language Learning Anxiety Scale (FLLAS), Academic Burnout Scale (ABS), and Academic Self-Efficacy Scale (ASES) are widely used and validated instruments, self-reported data can be prone to bias, as students may underestimate or overestimate their capabilities and feelings of anxiety due to social desirability or other factors. Another limitation is the cross-sectional design precludes causal inferences about the relationships between LA, AB, and ASE; longitudinal or experimental designs are needed to establish temporality and mechanisms. Additionally, an important limitation is the study’s failure to account for participants’ socioeconomic status (SES) or prior language learning experiences as students from higher SES backgrounds or with character-based language experience (e.g., Japanese kanji learners) may demonstrate systematically different anxiety/burnout and academic self-efficacy patterns (Lu, 2022). Future research should address these limitations by considering ways to mitigate biases in self-report data, ensuring a more balanced representation of genders, and exploring the impact of anxiety on other components of Chinese language learning to provide a more comprehensive understanding of international students’ experiences with anxiety and self-efficacy.
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