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Background: Anxiety disorders have been a challenging problem across all age groups, especially for college students, and they can 
have detrimental effects on students’ academic performance, especially for English learning. However, the underlying mechanisms 
about the association between anxiety disorders and English writing performance remain undetermined. Based on theoretical and 
empirical researches, this study develops a chain mediating model to test whether learning motivation and metacognitive strategies 
mediate the relationship between anxiety disorders and English academic writing performance among college students.
Methods: A cross-sectional study with a sample consisting of 2804 college students was carried out. They all completed a self-report 
questionnaire with demographic information, anxiety disorders, learning motivation, metacognitive strategies and English academic 
writing performance. SPSS26 and Mplus8.3 were used to analyze the data.
Results: Anxiety disorders were found to negatively predict English academic writing performance, as well as learning motivation 
and metacognitive strategies. Both learning motivation and metacognitive strategies mediated the relationship between anxiety 
disorders and English academic writing performance, separately. Moreover, learning motivation and metacognitive strategies together 
had a chain mediating effect on this relationship.
Conclusion: Anxiety disorders take a toll on learning motivation and metacognitive strategies, which can eventually lead to poorer 
English academic writing performance. These findings contribute to the understanding of the potential pathway of how anxiety 
disorders influence English academic writing performance and provide practical implications for the prevention and intervention of 
mental health among college students.
Keywords: anxiety disorders, learning motivation, metacognitive strategies, English academic writing performance

Introduction
Anxiety disorders, characterized by disproportionate worrying or avoidance of anxiety-provoking situations leading to 
functional impairment,1 are the most prevalent psychiatric illnesses across all age groups, including children, adolescents, 
and adults.2–4 These disorders are associated with various negative consequences, such as elevated risk for suicidal thoughts 
and behaviors,5 lower educational attainment,6 higher unemployment rates,6 and overall diminished quality of life.7 Among 
these populations, college students are particularly vulnerable due to the unique academic, social, and developmental 
challenges they face.4,8 For instance, a multinational study revealed that 17.2% of college students reported experiencing 
suicidal ideation within the past year, highlighting the severe implications of anxiety-related distress in this group. Despite 
extensive research on the health risks associated with anxiety, there has been limited focus on its negative social and functional 
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consequences for college students, such as difficulty engaging in normal academic, work, or social activities.9 These research 
deficiency leaves many academic and practice problems unsolved for college student population. The college period is in the 
transition phase of students from campus to society and is a critical period with strong social influences on adolescents, and 
these influences can have a significant impact on their later life experiences.10

Among the difficulties college students encounter, learning English is one of the most challenge.11 Due to the 
widespread use of English in the global economy, media, academia, entertainment, mastery of English has become an 
essential tool for professional success in a globalized marketplace.12 Specifically, college students who are proficient in 
English are more likely to find the jobs they want and have significant advantages in terms of career advancement, 
compensation, and job satisfaction.13 Because proficiency in English is highly correlated with post-secondary success and 
career readiness, education in English as a foreign language occupies a pivotal place in today’s educational system.14 

Among all language skills in English, writing is commonly regarded as the most difficult of all English skills since it calls 
for a high degree of logical thought and expression in addition to a strong command of the language.15–17 Therefore, 
Writing performance are sometimes seen as a key sign of success in learning English.18 Studies indicate that strong 
English writing abilities are closely correlated with academic performance and career readiness, helping college students 
stand out in both areas.18

Self-regulated learning (SRL) theory offers a comprehensive framework for understanding the dynamic interactions 
among personal, behavioral, and environmental factors in the learning process.19 It emphasizes how students actively 
regulate their cognition, motivation, and behavior to enhance academic performance. SRL also highlights the importance 
of learners intentionally initiating, sustaining, and adjusting their learning strategies to achieve their goals.20 Developing 
from this framework, the COPES model elaborates on the cognitive architecture of self-regulated learning by specifying 
key processes such as task definition, goal setting and planning, strategy implementation, and adaptation through 
metacognition.21,22 COPES stands for conditions, operations, products, evaluations, and standards. With the exception 
of operations, each of these components represents a type of information generated or used by the learner during 
a learning event.23 It particularly underscores the dynamic roles of motivation and metacognition in guiding learning in 
ever-changing environments.

While prior studies have often emphasized the role of motivation and cognitive elements (eg, goal setting, strategy 
use),24 metacognition, which as a core component of SRL, has received comparatively less attention.25,26 In recent years, 
with the deepening of self-regulated learning research, metacognitive strategies, as an important organizational part of 
metacognition, have gradually received more attention, especially their important role in explaining learner differences 
and improving academic performance is being widely recognized.27

Importantly, SRL theory also recognizes the dynamic influence of emotional factors, which interact with motivational 
and metacognitive processes. Negative emotions, such as anxiety and stress, can impair learners’ ability to initiate or 
sustain motivation, and disrupt effective metacognitive monitoring, ultimately hindering learning outcomes.28,29 This is 
particularly salient in foreign language learning, where self-regulation is essential and emotional interference can 
significantly impact performance. Therefore, it is critical and valuable to investigate the complex relationships between 
generalized anxiety disorders, motivation, metacognitive strategies, and academic performance in foreign language 
learning context.

Anxiety Disorders and English Academic Writing Performance
The negative impact of anxiety disorders on college students’ academic performance has been widely recognized,30 with 
numerous studies revealing a negative correlation between anxiety and educational outcomes.31 Psychological anxiety 
has been widely recognized as a significant factor contributing to the decline in undergraduates’ GPAs, particularly in 
examination settings.32 However, while extensive research has examined the detrimental effects of anxiety on academic 
performance, empirical studies focusing on how anxiety specifically affects English learning, especially writing skills, 
remain limited. Furthermore, it is worth noting that current research tends to distinguish between different forms of 
anxiety when examining its effects on academic performance.33,34

Researchers differentiate aspects of anxiety into state and trait, respectively defined as a more transient reaction to an 
adverse situation, and as a more stable personality attribute in experiencing events.35 Existing researches have primarily 
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focused on state anxiety, which refers to temporary responses to stressful situations, while less attention has been paid to 
trait anxiety, which is a more stable personality characteristic and may have a broader impact on students more.33,36,37 

For example, some students may not exhibit noticeable state anxiety (such as test exam), but they may have generalized 
anxiety disorders, which could similarly impact their English learning. As noticed before, existing literature has relatively 
less focus on generalized anxiety, which is often considered a manifestation of trait anxiety. Our study will focus on 
generalized anxiety disorders to provide a more comprehensive understanding of the relationship between anxiety and 
academic performance. Additionally, previous studies predominantly target English majors, with insufficient attention 
paid to non-English majors.38 All in all, this study aims to examine the impact of report more symptoms of generalized 
anxiety disorders on college students’ English writing performance and its underlying mechanisms. Generalized anxiety 
disorders may indirectly affect students’ English writing performance by affecting their academic motivation, cognitive 
functioning39 and emotion regulation.40 Therefore, exploring the effects of generalized anxiety disorders on college 
students’ English writing performance and its mechanisms not only helps to better understand the relationship between 
generalized anxiety disorders and English academic performance, but also provides an important theoretical basis for 
future in-depth research in this area.

The Mediating Role of Learning Motivation
In addition to the direct effect, anxiety may exert effects on English academic writing performance through third-party 
factors. One of these factors is the language learning motivation. Motivation is a complex psychological trait and serves 
as a hidden force that drives individuals to take action.41 Specifically, learning motivation refers to an internal thought 
process that encourages learners to pursue specific physiological or psychological goals, devote voluntary effort, and 
maintain momentum throughout the learning process.42

Motivation has also been identified as an important psychological trait associated with anxiety disorders and English 
academic writing performance.43,44 For example, an experiment using a mouse model revealed that anxiety could induce 
reward-seeking motivation via a neuronal coping mechanism.45 This provides physiological evidence supporting the 
connection between anxiety and motivation. Meanwhile, the impact of learning motivation on students’ academic 
performance is well-documented.43 Most studies have shown that students with low learning motivation tend to achieve 
poor academic results.46 A quantitative study found that learning motivation, including both instrumental and integrative 
motivation, significantly influence the English achievement of first-year college students who are non-English majors.47

Taken together, existing researches suggest that anxiety disorders may lead to a lack of learning motivation, and the 
lack of learning motivation may further result in a decline in academic performance. English writing performance, as 
a key component of overall academic achievement, reflect students’ English performance and have significant implica-
tions for both academic success and future career development. However, few studies have examined the detailed 
associations between anxiety, learning motivation, and English academic writing performance. Based on prior findings, 
this study hypothesizes that language learning motivation mediates the relationship between anxiety and English 
academic writing performance among college students.

The Mediating Role of Metacognitive Strategies
Metacognitive strategies may control students’ thinking activities by regulating cognitive processes in writing based on 
SRL theory and COPES model.48 These strategies are considered to be the core components of metacognition and 
involve higher-order thinking control and learning monitoring skills. Several empirical researches have extensively 
examined the impact of metacognitive strategies on academic achievement after recognizing their essential role of 
metacognitive strategies in learning.27,30 Furthermore, it has been proved that the ability of authors to use metacognitive 
strategies is directly correlated with their writing levels.49 This means that the students who are unable to use 
metacognitive strategies cannot ensure that “the production of meaning is in conformance with what they want to 
express”.49 In other words, poor English writing performance may be caused by lower use of metacognitive strategies for 
students. Therefore, our study assumes that metacognitive strategies can have a negative influence on English academic 
writing performance.
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Previous studies find that SRL is closely associated with emotions in that positive emotions (such as enjoyment, hope, 
and pride) enhance SRL, whereas negative emotions (such as hopelessness, boredom and anxiety) diminish SRL. 
A quantitative study has shown that foreign language anxiety can negatively predict SRL, suggesting that anxiety may 
also have a detrimental effect on metacognitive strategies, a key component of SRL.21 Furthermore, previous studies 
have shown that highly test anxious students also report higher scores on indicators of general anxiety disorder symptoms 
including generalized anxiety disorders (GAD)50 and often meet diagnostic thresholds for generalized anxiety 
disorders.51 In contrast to the generalized anxiety disorders we examined, it is important to note that test anxiety and 
foreign language anxiety are both forms of state anxiety.30 Therefore, from the possible negative influence of foreign 
language anxiety or test anxiety on metacognitive strategy, our study hypotheses that generalized anxiety disorder can 
have a negative influence on metacognitive strategies.

Taken together above literatures, although it can easily induce that anxiety may metacognitive strategy, and finally 
influence academic performance. However, in the context of English academic writing, the mechanism through which 
anxiety affects academic achievement via metacognitive strategies remains underexplored. Based on prior findings, this 
study hypothesizes that metacognitive strategy mediates the relationship between anxiety and English academic writing 
performance among college students.

Chain Mediating Role of Language Learning Motivation and Metacognitive Strategies
Previous studies have predominantly focused on the independent effects of academic motivation and metacognitive 
strategies on academic achievement, with less attention given to the relationship between these two factors.52,53 However, 
some scholars have argued that academic motivation is significantly related to metacognitive strategies and can positively 
influence the use of metacognitive strategies.42,54,55 For example, a quantitative study of elementary school students 
found that those who valued academic tasks (ie, students with higher motivation to learn) were more likely to use 
metacognitive or cognitive strategies to enhance their academic performance.54 This suggests that learning motivation 
not only motivates willingness to learn, but more importantly, promotes students’ use of metacognitive strategies, 
ultimately improving academic outcomes. Based on these findings, the present study hypothesizes that learning motiva-
tion positively influences metacognitive strategies among college students.

Methods
Participants
The study participants are college students in four universities in Hubei province of China from May to August 2024. 
The students were from different majors, and all of them were English foreign language (EFL) learners who spoke 
Mandarin Chinese as their first language. The inclusion criteria of participants were as follows. (1) The answer time 
exceeded the average time (6 min). (2) The answers of items in the questionnaires did not conflict each other. (3) They 
passed the polygraph test. The setting of polygraph questions was mainly to repeat one item at a certain interval of time 
(about 30s) to examine whether the choice of the participant is consistent. If the answer of the same item was inconsistent 
in one participant, the participant would be excluded from this study for the carelessness.

G*Power 3.1 was used to calculate the minimum sample size required for the study. The multiple linear regression 
analysis method was selected, and the effect size ƒ2 value was set to 0.15, the power value was 0.95, the α value was 
0.001, and the output of minimum sample size was 238 participants.

Measures
Sociodemographic Information Form
We collected sociodemographic information of the participants through the questionnaire, including gender, age, grade, 
health status, and other relevant factors.

Anxiety Disorders
The anxiety subscale of GAD-7 (generalized anxiety disorders) questionnaire was used to evaluate anxiety disorders,56 

such as “Worrying too much about different things”. There are 7 items in total. Each item has a score of 0 (not at all) –3 
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(almost every day), with a total score of 0–21. The higher the score, the more serious the anxiety. The total score of 5–9 
represents mild anxiety, 10–14 moderate anxiety, and scores greater than 15 represent severe anxiety. The Cronbach’s 
alpha coefficients of this scale in this study was 0.931.

Learning Motivation
This study used the Attitude/Motivation Test Battery – Chinese Version measures student’s learning motivation, 
including integrative motivation and instrumental motivation, in learning a second or foreign language (FL) among 
Chinese-speaking populations.57 Only two subcategories (integrative motivation and instrumental motivation) from the 
original questionnaire were included, as the others were irrelevant to the design of the current study’s focal course. The 
integrative motivation and instrumental motivation questionnaire consist of 8 items (4 items for integrative motivation 
and instrumental motivation, separately), such as “Studying English is important because I will be able to interact more 
easily with speakers of English” and “Studying English is important because it will be useful in getting a good job”, 
separately. Each item is measured using a five-point Likert scale, ranging from “1 = strongly disagree” to “5 = strongly 
agree”. In the present study, the Cronbach alpha coefficient for motivation scale was 0.875, with instrumental motivation 
and integrative motivation subscales were 0.849 and 0.840, respectively.

Metacognitive Strategies
This study used the Writing Strategies for Self-regulated Learning Questionnaire (WSSRLQ)58 to investigate EFL 
students’ reported use of metacognitive strategies in the learning to write environment. It should be noted that only 
metacognitive strategies, one of the three subcategories in the original questionnaire, were included, because the others 
were irrelevant to the design of the current study’s focal course. The metacognitive strategy includes two typical 
strategies, namely, goal-oriented monitoring that subsumes an arsenal of strategies such as setting up goals to direct 
writing activities (eg, I read related articles to help me plan) and idea planning that connotes specific idea-generating 
behavior before writing (eg, I evaluate my mastery of the content in writing courses). Each item is measured using a five- 
point Likert scale, ranging from “1 = strongly disagree” to “5 = strongly agree”. The Cronbach’s α coefficient of 
metacognitive strategies scale is 0.921, with ideal planning and goal-oriented monitoring subscales were 0.885 and 0.935, 
respectively.

English Academic Writing Performance
Students’ writing proficiency was measured by their writing scores on the College English Test Band Four (CET-4). The 
CET-4 is one of the graduation requirements for college students in China and is also a necessary credential for 
demonstrating English proficiency in job applications. The CET-4 consists of four sections: writing, listening compre-
hension, reading comprehension, and translation, with writing and translation accounting for 20% of the total score. The 
writing section requires students to complete an essay of no less than 120 words within 30 minutes.59 As a large-scale 
standardized test administered by the Ministry of Education of China, CET-4 is widely regarded as an authoritative 
measure of college students’ English proficiency. The reliability and validity of its scores have been confirmed through 
rigorous training and monitoring of raters.60 Given the strong correlation between CET-4 writing scores and students’ 
performance in college English courses, these scores are considered a reliable indicator of students’ English writing 
performance.

Statistical Analysis
SPSS 26 was used for descriptive statistics, correlation analysis, and Cronbach’s a reliability estimate. Mplus8.3 was used 
for the mediation model analysis, and the indirect effects were computed using a bias corrected bootstrapping procedure 
with 5000 bootstrap samples. The p < 0.05 is considered statistically significant. Criteria for goodness-of-fit indices 
included: the ratio of chi-square to degrees of freedom (x2/df) should be less than 3, comparative fit index (CFI) ≥ 0.90, 
Tucker-Lewis index (TLI) ≥ 0.90, Standardized Root Mean Square Residual ≤ 0.08, and root mean square error of 
approximation (RMSEA) ≤0.08.61,62
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Procedure
The survey was performed by online self-administered and anonymous questionnaire. All questionnaires were translated 
from English into Chinese, checked for linguistic and cultural idiom suitability by a team of experts and researchers, and 
then back translated into English for confirmation. Prior to distributing the survey, we sent the survey link to the relevant 
professional teachers, several colleagues, college students from non-sampled universities for trial use and asked for their 
feedback on the content and layout of the survey. After a series of adjustments, the teacher in sampled universities 
forwarded the link and QR code to the class group and asked the students to fill in the questionnaire on their own. To 
ensure the smoothness and high quality of the responses, research assistants were assigned to each school to conduct online 
Q&A sessions for college students within the time frame of the responses. In total, 2911 participations were approached in 
our study. About 2804 college students were included in the final analysis after discarding incomplete and invalid responses 
mentioned above were eliminated, resulting in an effective response rate of 96.32% for this stage of the study.

Results
Common Method Biases Tests
To examine common method biases and systematic errors due to self-rating questionnaires, the study conducted 
Harman’s single-factor test63 and an exploratory factor analysis for all items containing four variables. The results 
showed that the first factor accounted for 31.42% of the total variation, lower than the threshold of 40% proposed by 
Podsakoff et al.64 Thus, there was no significant common method bias.

Descriptive Statistics
The demographic data of the cases is presented in Table 1. Among all the participants, 34.84% are males and 65.16% are 
females. The participants’ ages ranged from 18 to 30 years old (mean = 20.15, SD = 1.21). Nearly half of participants 
(44.01%) experienced anxiety disorders. More details can be found in Table 1.

Table 1 Characteristics of the Study Sample (Full Sample=2804)

Variables Categories N or mean % or SD P

Gender Male 966 34.84% <0.001
Female 1827 65.16%

Age Mean (SD) 20.15 1.21 <0.05

Health status Very bad 29 1.03% <0.001
Bad 79 2.82%

Normal 909 32.42%
Good 1104 39.37%

Very good 683 24.36%

Grade Third-year 1280 45.65% <0.001
Fourth-year 1524 54.35%

Major Arts 2060 73.47% <0.001
Science 744 26.53%

Anxiety status Normal 1570 55.99% <0.001

Abnormal 1234 44.01%
Mild 342 12.20%

Moderate 823 29.35%

Severe 51 1.82%
Extremely severe 18 0.64%
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Analysis of the Correlation Between Overall Variables
The results indicate that anxiety disorder is negatively associated with English academic writing performance (r = −0.089, 
P < 0.01), learning motivation (r = −0.143, P < 0.01) and metacognitive strategies (r = −0.243, P < 0.01). Learning 
motivation (r = 0.215, P < 0.01) and metacognitive strategies (r = 0.192, P < 0.01) are positively correlated with English 
academic writing performance. In addition, learning motivation is positively correlated with metacognitive strategies (r = 
0.601, P < 0.01). Furthermore, we found that the two sub-components of learning motivation have the same correlations as 
each of them in this model (Table 2).

Test of the Mediating Effect
The fit indices for the modified model were acceptable: χ2 = 2.345, CFI = 0.921, TLI = 0.923, SRMR = 0.042, RMSEA = 
0.041. After controlling for gender, age, health status, grade and major, the mediating model shows that all of them were 
not significant. The results from Table 3 show that anxiety disorders had a significant negative effect on English 
academic writing performance (β=−0.046, P < 0.05), learning motivation (β=−0.144, P < 0.001) and metacognitive 
strategies (β=−0.159, P < 0.001). Learning motivation and metacognitive strategies had significant positive effects on 
English academic writing performance (β= 0.157, P < 0.001; β = 0.086, P < 0.05), respectively. Learning motivation had 
a significant positive effect on metacognitive strategies (β = 0.580, P < 0.001). As shown in Table 4, the total mediating 
effects of anxiety disorders on English academic writing performance were made up of direct and indirect effects. The 
95% CI corresponding to the direct path of anxiety disorders to English academic writing performance was [−0.089, 
−0.007], did not contain 0, indicating that the direct effects were significant (effect size =−0.046, accounting for 51.69% 
of the total effect). The indirect effects mainly have three paths: anxiety disorders→ learning motivation→ English 

Table 2 Mean Scores and Correlation Analysis of Anxiety Disorders, Learning Motivation, Metacognitive Strategies and English 
Academic Writing Performance

Mean SD Anxiety 
Disorders

Learning 
Motivation

Metacognitive 
Strategies

English Academic 
Writing 

Performance

Anxiety disorders 7.05 5.26 0.875

Learning motivation 3.30 0.66 −0.143** 0.733

Metacognitive strategies 3.61 0.66 −0.243** 0.601** 0.844

English academic writing performance 65.60 11.96 −0.089** 0.215** 0.192** 1

Notes: **P < 0.05, values in bold on the diagonal represent the Average Variance Extracted (AVE). 
Abbreviations: M, Mean; SD, standard deviation.

Table 3 Pathway Coefficients of the Moderated Mediation Model

Path β SE 95% CI P value

Anxiety disorders → English academic writing performance −0.046 0.021 [−0.089, −0.007] 0.033

Anxiety disorders → learning motivation −0.144 0.02 [−0.183, −0.105] 0

Learning motivation → English academic writing performance 0.157 0.03 [0.097, 0.21] 0

Anxiety disorders → metacognitive strategies −0.159 0.017 [−0.194, −0.127] 0

Metacognitive strategies → English academic writing performance 0.086 0.028 [0.031, 0.138] 0.002

Learning motivation → metacognitive strategies 0.580 0.020 [0.543, 0.618] 0

Abbreviations: β, standardized regression coefficient; SE, standard error; 95% CI, the lower and upper limit of 95% confidence interval.
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academic writing performance (path 1), anxiety disorders→ metacognitive strategies→ English academic writing 
performance (path 2), and the mediation chain of basic anxiety disorder → learning motivation →metacognitive 
strategies → English academic writing performance (path 3). The 95% CI corresponding to the three indirect paths 
were [−0.034, −0.013], [−0.024, −0.005], [−0.012, −0.003], respectively, and both of them did not contain 0, indicating 
that the mediating effects of the three paths were significant. The indirect effect size of three indirect paths were −0.023, 
−0.014, and −0.007, accounting for 25.84%, 15.73%, and 7.87% of the total effects, respectively. These results indicate 
that learning motivation and metacognitive strategies not only partially mediate the relationship between anxiety 
disorders and English academic writing performance, but also have a chain mediating effect on them (Table 3 and 4, 
Figure 1). In addition, we found that the two sub-components of metacognitive strategies and two sub-components of 
learning motivation have the same mediating effects as metacognitive strategies and learning motivation in this model 
(Supplementary Tables S1.1–S8.2, Tables S9–S11 and Figures S1–S8).

Table 4 Standardized Bootstrap Estimates and 95% Confidence Intervals for Direct, Indirect, and Total Effects

Relationships Effect Boot 
SE

95% CI Mediation 
Proportion

LLCI ULCI

Total effect: Indirect effect + Direct effect −0.089 0.02 −0.129 −0.054 100%

Direct effect: Anxiety disorders → English academic writing performance −0.046 0.021 −0.089 −0.007 51.69%

Total indirect effect: Anxiety disorder → English academic writing performance −0.043 0.007 −0.058 −0.031 48.31%

Ind1: Anxiety disorders → learning motivation → English academic writing 

performance

−0.023 0.005 −0.034 −0.013 25.84%

Ind2: Anxiety disorders → metacognitive strategies → English academic writing 

performance

−0.014 0.005 −0.024 −0.005 15.73%

Ind3: Anxiety disorders → learning motivation → metacognitive strategies → English 

academic writing performance

−0.007 0.003 −0.012 −0.003 7.87%

Notes: Ind1, Ind2, and Ind3 is the specific indirect effect of the path. All the path coefficients were standardized. 
Abbreviations: SE, standard error; LLCI, the lower limit of 95% confidence interval; ULCI, the upper limit of 95% confidence interval.

Figure 1 The chain mediation model for anxiety disorders, learning motivation, metacognitive strategies and English academic writing performance. 
Note: All the path coefficients were standardized. ***p < 0.001.
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Discussion
Current Status and Characteristics of Anxiety Disorders Among College Students
According to our findings, 44.01% of college students reported having anxiety disorders, with mild, moderate, severe, and 
extreme anxiety rates being 12.20%, 29.35%, 1.82% and 0.64% of college students, respectively. A recent meta-analysis 
and systematic review, which included 13 studies investigating anxiety symptoms among college students (N = 144, 010), 
reported a pooled prevalence of 31% (95% CI = [23%, 39%]).65 In contrast, the prevalence of anxiety disorders in our study 
is even higher than what was reported in that review. All of these studies show that the status of college students’ anxiety is 
not optimistic. Since anxiety disorders are highly prevalent and becoming increasingly serious among Chinese college 
students, it is valuable to investigate the influence of anxiety disorders on students.

Relationship Between Anxiety Disorders and English Academic Writing Performance
Consistent with previous studies,66,67 our findings support a negative association between anxiety disorders and English 
academic writing performance among college students (β=−0.046, P < 0.05), suggesting that anxiety is a predictor of writing 
performance. Previous studies have explained that students with mental health issues such as anxiety or depression often 
struggle with social interactions and may fail to engage in classroom activities, which leads to a decline in academic 
performance.68 Most existing studies focus on state anxiety, such as language anxiety, classroom anxiety, and exam anxiety, 
which are typically triggered in specific contexts and negatively impact students’ learning outcomes.69 In contrast, our study 
focuses on generalized anxiety disorders, which are included in trait anxiety, a type of personality traits characterized by 
persistent worry and anxiety across various situations. The impact of anxiety disorders is higher in this study (β=−0.089, P < 
0.05) than in one aforementioned quantitative study, which revealed that state anxiety significantly harmed the writing 
performance of English-major students (β=−0.26, P < 0.05).30 This observed difference may be attributed to variations in 
study subjects and the types of anxiety examined. Exploring the relationship between generalized anxiety disorder and English 
academic writing performance enhances our understanding of the impact of general psychological anxiety on college students’ 
academic performance, and allows us to offer recommendations to universities and related organizations for alleviating 
excessive anxiety among students.

Mediating Effects of Learning Motivation Between Anxiety Disorders and English 
Academic Writing Performance
One important finding of this study is that language learning motivation mediates the relationship between anxiety disorder 
and English academic writing performance (Effect=−0.023, 95% CI = [−0.034, −0.013]). Our results indicate that anxiety 
disorder serves as a predictor of learning motivation (β=−0.144, P < 0.05), suggesting that increased anxiety significantly 
reduces learning motivation. This finding is consistent with previous studies, one of which showed that state anxiety in biology 
students negatively impacted their learning motivation in an anatomy course.37 While the impact of individual emotions on 
learning motivation has been extensively studied, research has often focused on positive emotions, such as interest, whereas 
the effect of negative emotions, such as anxiety and depression, has received less attention.37 More importantly, unlike most 
existing studies, this research emphasizes the impact of generalized anxiety disorder on learning motivation.37,43 Our study 
demonstrates that general psychological anxiety, rather than specific state anxieties such as test or classroom anxiety, can 
directly predict college students’ learning motivation. This finding not only expands the research scope on anxiety’s effects on 
learning motivation but also provides new insights into how to more comprehensively understand and intervene in college 
students’ anxiety. It is a common knowledge that learning motivation for students can influence their academic performance 
and directly reflected in their test scores.70 Our study results support these knowledge that language learning motivation has 
a direct impact on English academic writing performance (β= 0.157, P<0.05).71

It is noticeable that few studies have been conducted on learning motivation as a mediator between anxiety 
disorders and academic writing performance in English, making direct comparisons with existing studies challen-
ging. Our findings indicate that anxiety disorders indirectly impair English academic writing performance by 
weakening language learning motivation. This phenomenon may be attributed to the “self-regulation mechanism” 
triggered by prolonged or excessive negative emotions.72 Specifically, when individuals experience heightened 
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anxiety, they may unconsciously reduce their aspirations or engagement in certain goals or activities as a coping 
strategy to alleviate psychological stress. While this regulatory adjustment may offer short-term relief, it can 
significantly diminish motivations such as behavior motivations, learning motivations and so on.73 Consequently, 
reduced motivation leads to a decline in learning behaviors, which is directly reflected in academic performance. 
These findings not only highlight the intricate relationship between anxiety disorders and academic outcomes but 
also provide a new perspective on the indirect pathways through which anxiety disorders can affect students’ 
academic achievements.

The Mediating Role of Metacognitive Strategies Between Anxiety Disorders and 
English Academic Writing Performance
Our study also revealed that the association between anxiety and English writing performance is mediated by metacog-
nitive strategies, which is a core component of self-regulated learning (SRL) and typically emphasized in COPES 
model.74 In particular, our research found that students with severe anxiety disorders tend to employ fewer metacognitive 
strategies, leading to a decrease in their ability to write in English.

This finding is consistent with previous research, which suggests that self-regulated learning (SRL), including 
metacognitive strategies, is closely related to emotions.29 In details, studies show that positive emotions (such as 
pride, happiness, and hope) enhance SRL, while negative emotions (such as boredom, hopelessness, and worry) suppress 
SRL.29 In the context of EFL writing, metacognitive strategies were found to directly contribute to improved perfor-
mance (β=0.086, P<0.05), which aligns with existing literature emphasizing the role of metacognitive strategies in 
optimizing academic achievement.27 Conversely, a lack of self-regulatory strategies negatively impacts foreign language 
writing, as fewer strategies are employed to meet academic demands.27,28 In addition, while existing research has largely 
focused on the relationship between reading anxiety and metacognitive strategies, showing that reading anxiety impairs 
metacognitive processing in foreign language contexts, our study extends these findings to writing and generalized 
anxiety disorders.75 We demonstrate that general psychological anxiety disorders negatively affect the use of metacog-
nitive strategies in English writing (β=−0.159, P<0.05).

The main way that anxiety disorders have detrimental effects on college students’ English learning performance 
through metacognitive strategies is that long-term anxiety can affect a person’s capacity for self-regulation, which makes 
it harder for them to use or recognize metacognitive strategies during learning and ultimately result in a drop in academic 
performance.76

Chain Mediating Role of Learning Motivation and Metacognitive Strategies
Learning motivation and metacognitive strategies are seen as essential elements of self-regulated learning in the COPES 
model proposed by self-regulated learning theory.19,74 In details, prior researches have demonstrated a positive causal 
relationship between motivation and metacognitive strategies, suggesting that highly motivated students are more likely 
to engage in autonomous learning and adopt control-oriented strategies.77,78 For example, a study on Mexican university 
students found that those with stronger learning motivation were more inclined to use complex metacognitive strategies 
such as self-regulation and critical thinking (β=0.207, p<0.05).79 In comparison, our study revealed a stronger association 
between learning motivation and metacognitive strategies among Chinese students. This difference can likely be 
attributed to the variation in the types of metacognitive strategies examined, as well as cross-national differences in 
educational practices and the emphasis on English academic writing in different cultural contexts. Our study further 
reinforces the existing theory by showing that learning motivation and metacognitive strategies are particularly important 
in the context of English academic writing, where motivated students are more likely to employ effective metacognitive 
strategies, thus improving their writing outcomes. It consolidates the theoretical framework that students with strong 
learning motivation can more effectively conduct autonomous learning and adopt control-oriented strategies. More 
importantly, this study expands the applicability of the theory in different cultural and educational contexts, provides 
new support for the universality of self-regulated learning theory, and provides important evidence for further deepening 
and expansion of the theory.
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Conclusion
Our findings contribute to the integration of psychological and educational theories, emphasizing the complex relation-
ship between anxiety disorders and English academic writing performance. In particular, this study offers new insights 
into how anxiety disorders affect English writing among college students within the Chinese context. We found that 
anxiety disorders not only directly lower English academic writing performance, but they also have an indirect negative 
effect by diminishing students’ learning motivation and the use of metacognitive strategies. These results highlight that 
tutors and parents should be aware that persistent anxiety status not only has a negative impact on students’ academic 
performance, but also on their motivation, learning strategies, and ability to learn. Tutors and parents need to pay 
attention to the student’s psychological status as well as his/her academic performance. College students need to pay 
attention to their own psychological state and make timely adjustments in order to cope with future challenges in life. By 
using a chain mediating model, this study not only underscores the importance of addressing anxiety disorders in 
educational settings but also offers practical recommendations for interventions aimed at improving English writing 
performance through enhancing learning motivation and the use of metacognitive strategies. In practice, when students 
exhibit declining motivation and academic performance, educators and policymakers should recognize that general 
psychological anxiety may be an underlying contributing factor. In response, college institutions should allocate full-time 
psychological counselors to provide timely support in both emotional regulation and metacognitive strategy develop-
ment. Such interventions can help students identify psychological challenges and adopt effective coping mechanisms to 
restore academic engagement and performance.

Limitation and Future Research Directions
Honestly speaking, this study has the following limitations. Firstly, this study is primarily based on a cross-sectional survey, 
making it difficult to infer causal relationships between anxiety, learning motivation, metacognitive strategies, and English 
academic writing performance. There may be other significant mediating factors between anxiety and English academic 
writing performance. Future research should incorporate longitudinal studies and latent variable analysis to refine the 
theoretical model. Secondly, the data for this study were collected in a province in central China, while cultural or 
educational context is to some extent different from other areas, so caution is needed when generalizing the results to 
other regions within China or abroad. Thirdly, the sample in this study only consists of junior or senior college students from 
a specific population in China. It remains unclear whether the results can be extended to other groups, such as freshmen or 
sophomores, who may experience different levels of anxiety or adopt distinct learning strategies. Finally, the study relied 
entirely on self-reported measures, which could introduce response bias and social desirability bias.
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