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In light of the growing global enthusiasm for learning Chinese, understanding 
the psychological factors influencing Chinese language learners—particularly the 
impact of anxiety on second language Chinese achievement (hereafter “Chinese 
achievement”)—is essential for improving teaching effectiveness. However, the 
specific effects and magnitude of this relationship remain a topic of academic debate. 
Grounded in the Control-Value Theory, this study employs a meta-analytic approach 
to synthesize findings from 23 empirical studies, encompassing 58 independent 
effect sizes and a total of 4,191 participants. The results reveal a small-to-moderate 
negative correlation between anxiety and Chinese achievement. Moderator analyses 
indicate that language proficiency level and the proportion of female learners 
significantly influence this relationship. Specifically, the negative impact of anxiety 
is most pronounced among beginners, followed by advanced, intermediate, and 
mixed-proficiency learners. Additionally, anxiety has a stronger detrimental effect 
on Chinese achievement in learner groups with a higher proportion of females. 
However, publication language, participant region, learning context, language 
skills, and achievement measurement did not exhibit significant moderating effects. 
These findings provide valuable implications for international Chinese language 
education, highlighting the importance of a student-centered teaching approach, 
optimized instructional strategies, and enhanced teaching quality.
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1 Introduction

As an increasing number of people worldwide are learning Chinese, the field of Chinese 
as a Second Language (CSL) education is encountering unprecedented opportunities and 
challenges. Among these, an in-depth exploration of learners’ psychological factors has 
become an urgent and indispensable necessity. Currently, the global spread of Chinese 
language education has reached an unprecedented level, with over 25 million individuals 
actively learning Chinese and nearly 200 million having studied or used the language (People’s 
Daily Overseas Edition, 2022). This large and diverse learner population poses challenges for 
optimizing instructional strategies and allocating resources in CSL education.

Given the growing learner base, accurately identifying learners’ psychological 
characteristics—particularly the deep-seated psychological factors that influence learning 
outcomes—has become essential for enhancing instructional quality and ensuring the efficient 
utilization of educational resources. Since the late 1990s, influenced by the humanistic 
paradigm, scholars have increasingly focused on language anxiety among Chinese language 
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learners. In recent years, within the framework of the “emotional 
turn,” the complex relationship between anxiety and CSL achievement 
has been explored from new perspectives, gaining renewed 
significance (Chen, 2018; Li and Dewaele, 2021). A deeper 
understanding of this relationship holds immense value for 
implementing student-centered educational approaches, refining 
teaching strategies, improving instructional effectiveness, and 
informing the development of educational strategies.

However, the existing literature on the direction and degree of the 
impact of anxiety on Chinese achievement is not consistent. Although 
some theoretical reviews (e.g., Yao et al., 2022; Xu, 2018) provide 
valuable insights into the phenomenon of language anxiety, they 
mainly focus on theoretical discussions rather than empirical 
synthesis. To address this gap, this study systematically integrated 
existing empirical research on the relationship between anxiety and 
Chinese achievement using meta-analysis. Meta-analysis, with its 
unique quantitative synthesis ability, enables researchers to go beyond 
the limitations of individual studies and provide a more 
comprehensive, systematic, and scientific understanding of this 
phenomenon. As Oswald and Plonsky (2010) stated, meta-analysis 
“not only reviews the historical trajectory of applied linguistics 
research but also guides its future development.” This study aims to 
provide empirical evidence to support the second language Chinese 
teaching method and further improve teaching effectiveness.

2 Literature review

2.1 Anxiety and Chinese language learning

As a common psychological phenomenon in Chinese classroom 
teaching, anxiety is a highly arousing, outcome-oriented negative 
emotion. Such an emotion is closely related to learners’ expectations 
of success or failure (Yao et al., 2022; Pekrun et al., 2007). Anxiety 
manifests itself in the form of activation of the autonomic nervous 
system, which leads to increased tension and worry (Spielberger, 
1983). In the field of second language acquisition (SLA), foreign 
language anxiety (FLA) has been defined as a complex, 
multidimensional phenomenon. FLA manifests itself in linguistic 
contexts in the form of fear, interference with cognitive processing, 
and effects on performance (Horwitz, 2016; Rasool et al., 2023a). FLA 
includes the interrelated dimensions of self-perception, language 
beliefs, emotional reactions, and classroom behavior. Recent meta-
analyses (e.g., Chen, 2025) have emphasized the differential effects of 
anxiety on specific language skills, highlighting the need for 
investigations into the underlying mechanisms, and 
teaching effectiveness.

Although early research had a relatively limited understanding of 
anxiety, contemporary studies distinguish between trait anxiety (a 
stable tendency), state anxiety (a situational condition; Baran-Łucarz, 
2022), skill-specific anxiety (e.g., speaking: Demirdöken and Okur, 
2022; listening: Chang, 2008; writing: Rasool et al., 2023a; An and Li, 
2024), and task-related anxiety (Wang et  al., 2024). This study 
synthesized the overall effect of anxiety but acknowledged the 
limitations related to specificity of measurement.

In contemporary SLA research, the Control-Value Theory 
(Pekrun et al., 2007) has become the core framework for understanding 
achievement emotions. This theory posits that achievement emotions 

are determined by two key appraisals: control appraisal (the perceived 
ability to successfully complete a task) and value appraisal (the 
subjective importance assigned to a task). When learners experience 
moderate levels of control but hold negative evaluations of the task’s 
value—particularly excessive concern over failure—anxiety is likely to 
arise. Anxiety, in turn, impacts cognitive processing (e.g., attention 
allocation, information retention, memory consolidation), learning 
motivation, and ultimately academic achievement.

With the “affective turn” in the field of SLA, there has been an 
increased focus on the role anxiety plays in language achievement (Li 
and Dewaele, 2021). However, research findings remain controversial 
(Yao et al., 2022). Some studies report a positive correlation between 
anxiety and language achievement (e.g., Liang and Quan, 2016; Zhang 
and Yang, 2011; Yang, 2010), suggesting that moderate anxiety can 
be  a motivator. In contrast, other studies have shown negative 
correlations (e.g., Wang and Du, 2020; Liu, 2018; Luo, 2015), 
indicating that anxiety diminishes motivation and confidence, which 
negatively affects performance. In addition, the reported effect sizes 
vary considerably, ranging from large (e.g., Zhou, 2023), to medium 
(e.g., Zhang and Wang, 2002; Zhang and Yang, 2011), and small (e.g., 
Liu, 2018; Luo, 2015).

Given the complex relationship between anxiety and Chinese 
achievement, this study used meta-analysis to conduct a 
comprehensive and systematic examination. As a statistical technique 
for re-analyzing the results of quantitative studies, meta-analysis aims 
to aggregate statistical indicators from multiple studies to accurately 
assess the true correlation between variables. The method has 
demonstrated great applicability and value in a variety of disciplines, 
including medicine, psychology, education, and linguistics. Meta-
analysis has significant advantages in terms of objectivity compared 
to traditional literature review methods. Not only can it rigorously 
address sampling errors and explain statistically insignificant results, 
but it can also effectively reduce analytical biases that may be caused 
by individual studies or subjective interpretations. Notably, meta-
analysis helps identify systematic patterns in variable relationships, 
thus providing more nuanced insights into complex phenomena 
(Plonsky and Oswald, 2015; Vuogan and Li, 2023). Although existing 
meta-analysis studies in the field of SLA have mainly focused on the 
English language domain, meta-analysis studies in the context of CSL 
remain relatively scarce (Yao et al., 2022). Therefore, the present study 
aims to explore the relationship between anxiety and Chinese 
achievement from a scientifically rigorous and comprehensively 
integrated methodological perspective, with a view to providing 
empirical support for the practice of CSL.

2.2 Potential moderator variables

The inconsistency in the existing research results on the 
relationship between anxiety and Chinese achievement mentioned 
above may stem from diversities in research characteristics, such as 
research background, participant demographics, and research design 
(Vuogan and Li, 2023). Based on a literature review, seven key 
moderating variables were identified as potential factors underlying 
the complex relationship between anxiety and Chinese achievement.

A key factor in meta-analysis is the potential bias introduced by 
publication language. Compared to non-English journals, English 
journals may be more inclined to publish research with more favorable 
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or statistically significant results, leading to so-called “English bias” or 
“Tower of Babel bias” (Egger et al., 1997; Grégoire et al., 1995). To 
minimize this bias, this study not only included English and Chinese 
publications, but also included the language of publication as a 
moderating variable to test its potential impact. Second, the region 
where the participants were located is also worth considering. Given 
that Chinese is characterized by a pinyin and ideographic writing 
system, proximity between language and culture may influence 
language transfer. For example, learners from East and Southeast Asia 
have native languages that share common historical and cultural roots 
with Chinese. As a result, this may motivate learners to experience 
positive language transfer, thereby reducing their anxiety levels. In 
contrast, learners from Indo-European backgrounds (e.g., Western 
learners) may face greater linguistic structural differences, which may 
impede language transfer and thus increase anxiety (Yao et al., 2022). 
Based on this premise, it is hypothesized that Asian learners may 
exhibit lower levels of anxiety, thereby reducing the impact of anxiety 
on Chinese achievement.

Third, the learning context may be a potential moderating factor. 
In China, international students have an immersive language 
environment, sufficient learning resources, and opportunities for 
direct interaction with native speakers, which may help reduce the 
impact of anxiety on language learning. In contrast, students learning 
Chinese in their home countries may face greater challenges due to 
limited resources and fewer opportunities for practice, which may lead 
to higher anxiety levels and reduce learning efficiency. Fourth, 
language level may be  associated with anxiety. Intermediate and 
advanced learners usually have longer exposure to the target language, 
which may help reduce anxiety levels (Basith et al., 2019). Therefore, 
it can be assumed that intermediate and advanced learners may have 
lower anxiety levels than beginners, which may have less impact on 
their language achievement.

Fifth, since different language skills may impose different 
cognitive demands on learners, they may act as moderating variables. 
Specifically, listening and speaking skills require real-time processing 
and have higher cognitive load requirements. Therefore, this is more 
likely to lead to higher anxiety levels, which will have a greater impact 
on language performance. In contrast, reading and writing skills allow 
for more forethought and impose lower cognitive demands, potentially 
triggering lower levels of anxiety, leading to potentially more limited 
effects on achievement outcomes (Teimouri et al., 2019). Sixth, the 
measurement of language achievement may produce different results. 
This study uses HSK scores, course scores, and self-assessment scores 
as moderating variables to assess the consistency of the impact of 
anxiety on Chinese achievement under different assessment criteria, 
thereby ensuring the robustness and generalizability of the research 
results. Seventh, female ratio may moderate the relationship between 
anxiety and Chinese achievement. Studies have shown that female 
learners tend to show higher anxiety levels in SLA environments, 
which may be because they are more afraid of making mistakes and 
have lower confidence in the use of the target language (Park and 
French, 2013; Dewaele et  al., 2016). This tendency is further 
exacerbated by gender socialization processes, which amplify the 
emotional impact of errors and cause female learners to have stronger 
anxiety reactions (Rasool et al., 2023b). Previous meta-analysis results 
also support this pattern, showing that female learners have 
significantly higher levels of foreign language anxiety than male 
learners (Piniel and Zólyomi, 2022). Therefore, in learning 

environments with a higher proportion of female learners, the impact 
of anxiety on language achievement may be more significant.

In summary, given the importance of these variables as potential 
moderators of the relationship between anxiety and Chinese 
achievement, this meta-analysis will examine the potential effects of 
factors, including publication language, participant region, learning 
context, proficiency level, language skill, achievement measurement, 
and female proportion. By synthesizing existing studies, this research 
aims to clarify the complex mechanisms through which anxiety affects 
Chinese achievement.

3 Research methodology

3.1 Research questions

In this study, the empirical research on the relationship between 
anxiety and Chinese achievement will be  quantitatively and 
systematically analyzed through meta-analytic methods. It aims to 
reveal the intrinsic connection between these two variables. 
Specifically, this study attempts to address the following 
research questions:

Question 1: What is the overall effect size of the relationship 
between anxiety and Chinese achievement?

Question 2: What moderating variables significantly affect the 
relationship between anxiety and Chinese achievement?

3.2 Literature search

To ensure the comprehensiveness of the sample, both published 
literature and “grey literature” were included in this study to minimize 
possible publication bias (Norris and Ortega, 2006). Following the 
meta-analysis guidelines proposed by Plonsky and Brown (2015), the 
literature search was conducted in three stages. First, a systematic 
search was conducted in Chinese and international academic 
databases, including the Education Resources Information Center 
(ERIC), Web of Science (WOS), Linguistics and Language Behavior 
Abstracts (LLBA), ProQuest, Google Scholar, and China National 
Knowledge Infrastructure (CNKI). The search employed keywords 
such as “anxiety” and “Chinese achievement” and utilized the search 
string “(Anxiety OR anxi*) AND (achievement OR performance OR 
proficiency) AND (language OR SL OR FL OR Chinese).” Second, 
reference lists of relevant review articles and studies were manually 
reviewed to supplement and refine the search results. Finally, drawing 
on Perera and DiGiacomo’s (2013) approach, a targeted search of 
major journals in the relevant field was conducted to further reduce 
the risk of missing relevant literature. Based on the comprehensive 
search strategy, 961 relevant studies were initially identified.

3.3 Inclusion criteria

Four inclusion criteria were identified based on the study domain, 
measurement instrument, data format, and participant characteristics: 
(1) the study must be relevant to the CSL domain; (2) the study must 
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report a measurement instrument for both anxiety and Chinese 
achievement; (3) it must report correlation coefficients (r) or provide 
statistical data (e.g., t-values or F-values) that can be converted to 
effect sizes for the correlation between anxiety and Chinese 
achievement; (4) the participants must be in the student population; 
and (5) the study must be published in a peer-reviewed journal to 
ensure research quality. After applying these inclusion criteria and 
screening, 23 studies were retained and included in the meta-analysis. 
The detailed screening process is shown in Figure 1.

3.4 Overview of included studies

Among the 23 included studies, 19 were published in Chinese-
language journals, while 4 appeared in English-language journals. In 

terms of temporal distribution, 9 studies were published before 2016, 
whereas 14 were published in 2016 or later. The total sample size 
across all studies was 4,191 participants, covering multiple regions, 
including Asia, Europe, and Africa. The breadth of geographical and 
temporal distribution, as well as the scale of the participant pool, 
provides a robust empirical basis for examining the relationship 
between language anxiety and Chinese achievement among learners.

Additionally, the included studies exhibit the following 
characteristics: (1) The participants’ proficiency levels are broadly 
representative, encompassing beginner, intermediate, and advanced 
learners, thereby ensuring the comprehensiveness and reliability of the 
findings; (2) existing research tends to focus on international students 
at the university level, while studies on primary and secondary school 
learners studying Chinese in their home countries remain relatively 
scarce; (3) the assessment of Chinese achievement in the included 

FIGURE 1

Flowchart of the literature selection process for meta-analysis.
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studies is multidimensional, covering not only overall Chinese 
achievement but also listening, speaking, reading, and writing skills, 
which contributes to a more comprehensive understanding of the 
impact of anxiety on various aspects of language achievement.

3.5 Literature coding

Following multiple rounds of refinement, the study coded the 
literature based on nine key aspects: (1) study details (title, author, 
year of publication, language of publication, publication type); (2) 
sample size; (3) effect size (r); (4) proportion of female participants; 
(5) language proficiency level (beginner, intermediate, advanced, 
mixed, not reported); (6) participants’ geographic background (Asia 
countries, western countries, mixed); (7) learning context 
(international students in China, domestic learners); (8) language 
skills (mixed, listening, speaking, reading, writing); (9) achievement 
measurement (HSK test, course grades, self-reported scores). The 
coding scheme is provided in Appendix B. If a study reported effect 
size data for different subgroups (e.g., beginner, intermediate, and 
advanced learners), the data were independently coded following 
Lipsey and Wilson’s (2001) recommendations, resulting in 58 
independent effect sizes.

The coding process was independently conducted by two 
trained researchers, both of whom are experts in the fields of 
Second Language Acquisition and Applied Linguistics. All studies 
were double-coded to ensure consistency across the entire dataset. 
The inter-rater reliability was high (Cohen’s Kappa = 0.95). Any 
discrepancies were resolved through discussion and re-examination 
of the original studies. When consensus could not be reached, a 
third expert served as an adjudicator. This process ensured the 
accuracy and reliability of the coding and was carried out with 
methodological rigor.

3.6 Data analysis

The study began with data coding using Statistical Products 
and Services Solution (SPSS) v27.0, followed by meta-analysis 
using Comprehensive Meta-Analysis Software (CMA) v3.0. Given 
the heterogeneity of the included studies, this study used a random 
effects model rather than a fixed effects model to ensure the 
robustness of the analyses (Vuogan and Li, 2023). Regarding the 
interpretation of effect sizes, the present study followed the criteria 
proposed by Plonsky and Oswald (2014) that are more appropriate 
for SLA research, categorizing effect sizes as small (|0.25|), medium 
(|0.40|) and large (|0.60|). In order to justify model selection and 
determine the necessity of moderator variable analyses, a series of 
heterogeneity tests, including I2, τ2, and Q-tests, were conducted to 
assess variance dispersion and between-study differences (Lipsey 
and Wilson, 2001).

Given the potential impact of publication bias on the results of 
this meta-analysis, this study used several methods to mitigate and 
assess bias. First, no restriction was placed on publication date 
during the literature search, and “grey literature” was included 
wherever possible. Second, publication bias was assessed using the 
funnel plot, classic fail-safe N and Kendall’s tau statistics. The fail-
safe N indicates the number of unpublished studies required to 
overturn the results of the meta-analysis. The threshold was set at 
5 k + 10 (where k indicates the number of effect sizes). If N 
significantly exceeds this benchmark, the results of the meta-
analysis can be considered robust and unlikely to be overturned by 
unpublished studies; the higher the N, the lower the likelihood of 
bias affecting the results (Rothstein, 2008). In addition, a 
non-significant result from a Kendall tau analysis would (p > 0.05) 
indicate the absence of substantial publication bias. Besides, a 
sensitivity analysis (leave-one-out procedure) was conducted to 
evaluate the robustness of the results by systematically omitting 
each included study one at a time (Patsopoulos et al., 2008). Finally, 
subgroup analyses and meta-regression analyses were performed 
to further explore potential moderating variables.

4 Results

4.1 Heterogeneity test

The goodness-of-fit statistics for the heterogeneity test are 
presented in Table 1. The results indicate a significant goodness-of-fit 
statistic (Q = 1609.10, p < 0.001), with τ2 = 0.39. The I2 value indicates 
that 96.46% of the variance in effect sizes is attributable to factors 
beyond mere sampling error, such as differences in study design, 
sample characteristics, and contextual variables (Vuogan and Li, 
2023). This degree of heterogeneity is considered substantial 
(I2  ≥ 75%) and suggests considerable variability across studies 
(Vuogan and Li, 2023). Accordingly, moderation analyses were 
conducted under a random effects model to further explore the 
potential sources of this variation (Li and Wang, 2018).

4.2 Publication bias test

To assess the potential presence of publication bias—which refers 
to the systematic underrepresentation of non-significant or unfavorable 
results (Little and Rubin, 2019)—we employed both visual and 
statistical approaches. First, a funnel plot was constructed to visualize 
the relationship between effect sizes and their standard errors (see 
Figure 2). While the plot shows that most studies cluster around the 
mean effect size, a degree of asymmetry is apparent, particularly with 
fewer studies exhibiting small negative effects at higher standard errors. 
This visual pattern may reflect potential publication bias or small-study 
effects. However, given the known limitations and subjectivity of visual 

TABLE 1  Heterogeneity test results for anxiety and Chinese achievement correlation.

Effect Heterogeneity test

k Q df Sig. τ2 I2

Anxiety-Chinese achievement 58 1609.10 57 0.00 0.39 96.46
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inspection alone (Terrin et  al., 2003), we  conducted several 
complementary quantitative analyses to substantiate the interpretation. 
Second, the Classic Fail-safe N analysis yielded a value of 6,435, 
indicating that over six thousand unpublished studies with null results 
would be required to bring the overall effect size to non-significance. 
This substantially exceeds the recommended threshold of 5 k + 10 
(Rothstein, 2008), suggesting strong robustness against potential 
unpublished null findings. Third, Kendall’s rank correlation test 
between standardized effect sizes and their standard errors yielded a 
non-significant result (p > 0.05), indicating no statistically significant 
evidence of publication bias. Fourth, we conducted a leave-one-out 
sensitivity analysis, which revealed that the pooled effect size remained 
stable and statistically significant across all iterations, indicating that 
the results are not unduly influenced by any single study.

Taken together, although minor asymmetry was observed in the 
funnel plot, the convergence of multiple robust statistical diagnostics 
suggests that publication bias is unlikely to meaningfully compromise 
the validity or stability of the meta-analytic findings.

4.3 Overall effect size between anxiety and 
Chinese achievement

To address Research Question 1, random effects models were used 
to estimate overall weighted effect sizes. The results showed a small to 
moderately significant negative correlation between anxiety and 
Chinese achievement (r = −0.28, p < 0.001; Plonsky and Oswald, 
2014), with 95% confidence intervals (CIs) ranging from −0.42 to 
−0.12. This result suggests that higher levels of anxiety are associated 
with lower Chinese achievement. A forest plot illustrating the 
distribution of effect sizes across studies is provided in Appendix A.

4.4 Moderating variables in the anxiety–
Chinese achievement relationship

To address Research Question 2, moderator analysis was 
conducted using subgroup analysis for categorical variables and 

meta-regression analysis for continuous variables. Based on the data 
in Table 2, the following conclusions were drawn:

First, publication language was not a significant moderator of 
the anxiety - Chinese achievement relationship (Q = 0.00, p > 0.05). 
The effect sizes reported in Chinese-language journals (r = −0.28) 
and English-language journals (r = −0.28) were consistent, 
indicating that the relationship remains stable across Chinese and 
international publications. Second, participant region did not 
significantly moderate the relationship (Q = 2.15, p > 0.05). 
However, the effect size was slightly higher for mixed-population 
samples (r = −0.43) compared to Western (r = −0.29) and Asian 
(r = −0.22) samples, suggesting that anxiety had the strongest 
impact on Chinese achievement among mixed-population learners, 
followed by Western and Asian learners.

Third, learning context was also not a significant moderator 
(Q = 0.18, p > 0.05), though the correlation in the international 
student group (r = −0.28) was slightly lower than that of domestic 
learners (r = −0.32), indicating that anxiety had a slightly weaker 
effect on Chinese achievement for international students. Notably, 
language proficiency level significantly moderated the anxiety–
Chinese achievement relationship (Q = 19.46, p < 0.001). Anxiety 
had the strongest effect among beginner learners (r = −0.39), 
followed by advanced (r = −0.33), intermediate (r = −0.14), and 
mixed-level learners (r = −0.09). Additionally, the impact of 
anxiety across different language skills was not significant 
(Q = 0.84, p > 0.05). However, the effect was most pronounced in 
speaking assessments (r = −0.42), followed by listening (r = −0.28), 
writing (r = −0.28), reading (r = −0.27), and mixed skills 
(r = −0.23).

Similarly, achievement measurement was not a significant 
moderator (Q = 1.15, p > 0.05), but the correlation was strongest 
for self-reported grades (r = −0.34), followed by HSK test 
(r = −0.30) and course grades (r = −0.29). Of particular 
importance, the female proportion significantly moderated the 
anxiety–Chinese achievement relationship (Q = 12.87, p < 0.001), 
indicating that the relationship was stronger in groups with a 
higher percentage of female participants. In summary, proficiency 
level and female proportion significantly moderated the 

FIGURE 2

Funnel plot.
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relationship between anxiety and Chinese achievement, whereas 
publication language, participant region, learning context, 
language skills, and achievement measurement did not exhibit 
significant moderating effects.

5 Discussion

5.1 Relationship between anxiety and 
Chinese achievement

A meta-analysis of 23 studies encompassing 4,191 participants 
revealed a significant negative correlation of small-to-moderate 
magnitude between anxiety and Chinese achievement (r = −0.28). 
This finding supports the Control-Value Theory (Pekrun et al., 2007), 

confirming that emotions influence academic achievement. 
Specifically, anxiety, as a high-arousal, outcome-focused negative 
emotion, impairs Chinese language learning, thereby undermining 
language acquisition.

A comparison with meta-analytic findings in English learning 
(Teimouri et al., 2019; r = −0.33) suggests that the impact of anxiety 
on language achievement varies across target languages: anxiety exerts 
a stronger negative influence on academic achievement in English 
learning than in Chinese learning. This discrepancy may be attributed 
to the external motivational pressures associated with English as a 
global lingua franca, where learners frequently experience heightened 
anxiety due to academic and career expectations. The societal 
emphasis on English proficiency exacerbates learners’ psychological 
burden, intensifying anxiety and further impairing English 
achievement. In contrast, learners of Chinese may be  more 

TABLE 2  Moderator analysis of the relationship between anxiety and Chinese achievement.

Categorical variables 95% CI

k r Lower Upper Q between

Publication language 0.00

 � Chinese 51 −0.28 −0.46 −0.08

 � English 7 −0.28 −0.37 −0.18

Region of participants 2.15

 � Western countries 2 −0.29 −0.40 −0.18

 � Asian countries 39 −0.22 −0.32 −0.11

 � Mixed 17 −0.43 −0.68 −0.10

Learning context 0.18

 � International students in China 56 −0.28 −0.43 −0.10

 � Domestic learners 2 −0.32 −0.39 −0.24

Proficiency level 19.46***

 � Beginner 10 −0.39 −0.48 −0.29

 � Intermediate 3 −0.14 −0.37 0.11

 � Advanced 5 −0.33 −0.46 −0.18

 � Mixed 25 −0.09 −0.20 0.02

Language skill 0.84

 � Speaking 11 −0.42 −0.77 0.14

 � Listening 12 −0.28 −0.40 −0.14

 � Writing 7 −0.28 −0.38 −0.17

 � Reading 12 −0.27 −0.51 −0.00

 � Mixed 16 −0.23 −0.34 −0.14

Achievement measurement 1.15

 � HSK test 36 −0.30 −0.53 −0.02

 � Course grades 17 −0.29 −0.36 −0.22

 � Self-reported scores 5 −0.34 −0.40 −0.28

Continuous variable
95% CI

Point estimate SE Lower Upper Q between

Female proportion 0.62 0.17 0.28 0.97 12.87***

Due to the absence of reported participant proficiency levels in some studies, 15 independent effect sizes with unspecified learner proficiency levels have been excluded from the “Proficiency 
Level” subgroup analysis.
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intrinsically motivated, particularly through cultural interest, which 
mitigates the negative impact of anxiety on Chinese achievement 
(Wang and Du, 2020).

5.2 Moderating variables in the relationship 
between anxiety and Chinese achievement

Moderator analyses indicated that proficiency level and female 
proportion significantly moderated the relationship between anxiety 
and Chinese achievement, while publication language, participant 
region, learning context, language skills, and achievement 
measurement did not exhibit significant moderating effects, despite 
notable subgroup differences. These findings are discussed as follows.

Proficiency level emerged as a significant moderator, 
profoundly influencing the anxiety-achievement relationship. The 
effect was most pronounced among beginner learners, followed by 
advanced, intermediate, and mixed-level learners. Beginners’ 
vulnerability aligns with Cognitive Load Theory (Sweller, 2020), 
while advanced learners’ anxiety resurgence reflects complex 
pragmatic demands (Dewaele et al., 2018). This U-shaped pattern 
contrasts linear “anxiety reduction” hypotheses (Basith et  al., 
2019). A plausible explanation is that beginners, due to their 
limited linguistic foundation, are more susceptible to anxiety 
triggered by course difficulty, while advanced learners encounter 
increased cognitive challenges in language application. 
Intermediate learners, benefiting from both a solid foundation and 
moderate learning difficulty, experience relatively lower anxiety, 
resulting in a weaker negative impact on achievement. Additionally, 
female proportion significantly moderated the relationship, 
indicating a stronger negative impact of anxiety on Chinese 
achievement in groups with a higher female proportion. This aligns 
with previous research (Park and French, 2013; Dewaele et  al., 
2016). According to Gender Role Socialization Theory, gender 
roles become internalized through socialization. Thus, female 
learners, influenced by societal expectations, tend to exhibit 
heightened perfectionism. Consequently, they are more prone to 
anxiety when faced with unattainable goals, which adversely affects 
their language learning outcomes (Ghorbandordinejad, 2014).

Publication language was not a significant moderator, 
reinforcing the consistency of this relationship across studies 
published in Chinese and English. This finding counters concerns 
regarding potential “English bias” and “Tower of Babel bias” (Egger 
et al., 1997; Grégoire et al., 1995), supporting the objectivity and 
scientific rigor of the present study. Given the limited empirical 
meta-analytic examinations of these biases, future research should 
further investigate their presence to enhance the reliability of 
educational policy formulation.

Although the participant region did not emerge as a significant 
moderator, subgroup analyses revealed nuanced regional 
differences: the anxiety-achievement relationship was weakest 
among Asian learners, followed by Western learners, and strongest 
in mixed-region samples. This corroborates findings by Yao et al. 
(2022) and Fan (2009), who suggested that linguistic and cultural 
proximity among Asian learners facilitates positive transfer effects, 
thereby mitigating the detrimental impact of anxiety. The weaker 
links between anxiety and achievement in Asian learners might 

also indicate conformity to cultural schemas—for instance, shared 
Confucian values that promote literacy transfer (Stankov, 2010). 
Conversely, Western learners, facing a starkly different linguistic 
and cultural background, experience greater negative transfer and 
heightened anxiety, which significantly impairs their Chinese 
achievement. The strongest effect size observed in mixed-region 
samples may stem from the broad diversity of study participants, 
particularly those from Africa and Oceania. Learners from these 
regions, being less familiar with the Chinese linguistic and cultural 
system, tend to experience higher anxiety levels, contributing to 
the overall effect size. However, the limited representation of 
African learners in primary studies may obscure the true cultural 
gap effects, underestimating the role of anxiety in these 
populations. Given the paucity of research on African and 
Oceanian learners, future studies should explore these populations 
in greater depth to provide more precise and comprehensive 
theoretical and practical insights for global Chinese language 
education, ensuring equitable and high-quality learning 
opportunities worldwide.

The results showed that learning context was not a significant 
moderator. However, the negative impact of anxiety on 
achievement was weaker for international students in China 
compared to domestic learners. This difference may be attributed 
to the fact that the immersive learning environment experienced 
by international students alleviated anxiety, thus mitigating the 
negative impact of anxiety on Chinese language learning. In 
addition, although language skills did not emerge as a significant 
moderating variable, it can be known that anxiety had the greatest 
impact on speaking achievement. This finding is in line with 
Teimouri et al. (2019), which emphasized that speaking tasks are 
cognitively demanding, time-critical and prone to anxiety. 
Furthermore, the achievement measurement did not significantly 
affect the relationship of the variables, suggesting that the observed 
effects were stable across assessment methods. However, a 
noteworthy finding was that anxiety had the strongest negative 
correlation with self-reported achievement, suggesting that 
anxious learners tend to underestimate their language proficiency. 
This is consistent with previous research (Teimouri et al., 2019) 
and emphasizes the subjective impact of anxiety on learners’ 
self-ratings.

In conclusion, this systematic meta-analysis provides strong 
evidence that anxiety has a significant effect on Chinese 
achievement. Such results challenge the field’s traditional emphasis 
on cognitive determinants. Furthermore, the broad consistency of 
findings across different research backgrounds (e.g., language 
skills, type of assessment, learner region, and publication language) 
underscores the cross-situational relevance of this relationship and 
emphasizes the need to adopt pedagogical approaches that focus 
on anxiety in international Chinese language education.

6 Conclusion and implications

This study synthesized findings from 23 studies involving 4,191 
participants through a meta-analytic approach, revealing a small-
to-moderate negative correlation between anxiety and Chinese 
achievement. Proficiency level and female proportion significantly 
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moderated this relationship, while publication language, region of 
participant, learning context, language skills, and achievement 
measurement did not exert significant moderating effects.

These findings yield several implications for CSL instruction. 
First, they underscore the importance of addressing anxiety as a 
non-cognitive factor in language learning. In particular, more 
targeted support should be provided to underrepresented learner 
groups—such as those from Africa and Oceania—to enhance both 
their academic outcomes and emotional well-being. Second, given 
the demonstrated adverse effects of anxiety on CSL achievement, 
it is essential that educators develop the capacity to identify and 
respond to learners’ emotional states. Intervention strategies which 
include structured emotion regulation training, competitive task 
design, music-assisted relaxation, and enhanced teacher-student 
rapport may help to create a more emotionally supportive and 
effective learning environment (Toyama and Yamazaki, 2021). 
Besides, it is important to note that future related research based 
on control-value theory needs to integrate skill-specific assessment 
mechanisms (Pekrun et al., 2007), as writing anxiety has unique 
control appraisals (e.g., orthographic processing: Rasool et  al., 
2023a), distinguishing from speaking anxiety.

In addition, the moderating effects of language level and 
gender suggest the need for differentiated instructional support 
tailored to specific learner profiles. For beginners, instructional 
design should focus on reducing cognitive load through chunked 
character learning and scaffolding strategies (Sweller, 2020). 
Furthermore, for female learners, anxiety can be alleviated through 
activities that help reframe errors as opportunities for growth 
rather than failure (Rasool et  al., 2023a, 2023b). For advanced 
learners, simulated pragmatic contexts can be  integrated into 
instruction to address the complexity of sociolinguistic and 
discourse-level demands, thereby enhancing control appraisals and 
reducing anxiety (Dewaele et al., 2018).

Several limitations of this study should be acknowledged. First, 
the majority of primary studies included in this meta-analysis 
relied on self-report instruments to measure foreign language 
anxiety. While such tools are widely adopted in affective research 
due to their practicality, they are prone to response biases, 
including social desirability effects and inaccuracies in self-
perception. Second, the exclusive use of single-source questionnaire 
data raises the possibility of common-method bias, such as item 
context effects, whereby responses to earlier items may influence 
subsequent answers. Third, few studies differentiated between 
anxiety subtypes (e.g., writing-specific vs. speaking-specific), 
which limits the analytical granularity and reduces the 
interpretability of skill-based variation. Fourth, the included 
pre-existing studies are objectively limited in their exploration of 
some groups. For example, African and Oceanian samples remain 
critically underrepresented, which may limit the understanding of 
these groups.

To address these limitations, future research should move 
forward in three key directions. First, multimodal assessment 
strategies—such as combining self-report measures with 
physiological indicators (e.g., heart rate variability), behavioral 
data (e.g., avoidance patterns), or observational methods—should 
be  more widely adopted. Integrating these complementary 
approaches would enhance the psychometric rigor of anxiety 

assessment and provide a more accurate and objective basis for 
understanding learners’ emotional experiences. Second, future 
meta-analytic studies should examine skill-specific dimensions of 
anxiety to capture how affective responses vary across different 
language modalities and task types. Third, greater attention should 
be  given to learners from African and Oceanian regions, who 
remain significantly underrepresented in the existing literature. 
Expanding research in these contexts is crucial for developing 
more equitable and generalizable insights into second 
language learning.
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