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Abstract
Generative AI tools, particularly ChatGPT, are rapidly reshaping how students approach academic writing, especially among EFL learners. Beyond providing language assistance, these technologies help reduce the pressure associated with generating ideas and structuring academic texts in English. However, the prior pieces of research have not fully clarified the mechanisms through which ChatGPT can improve students' perceived academic writing performance (PAWP), particularly the mediating role of students’ perceptions in this relationship. Using data collected from 291 EFL students, this study applied PLS-SEM and bootstrapping techniques through SmartPLS4 to examine the proposed research model. The results show that the use of ChatGPT positively affects students’ perceptions, which greatly enhance the degree of improvement in PAWP. Of particular interest is the direct positive effect of the tool on writing outcomes, suggesting that the effect of the tool is not merely perceptual but also directly impacts the writing process itself. These findings add to the expanding body of research on AI in education and the Technology Acceptance Model in the context of generative AI. The research also highlights the importance of increasing AI literacy in higher education and offering students explicit instructions on the ethical use of AI tools to improve academic success.
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1. INTRODUCTION
1.1. The context of study
Higher education is undergoing a transformation due to the rapid growth of generative AI, especially in learning activities and academic writing practices. Among these technologies, ChatGPT has received much attention because of its ability to help students generate ideas, polish their language and provide instant feedback (Kasneci et al., 2023). Importantly, many universities are starting to see AI as a tool to support learning rather than simply a source of plagiarism or academic misconduct (Dwivedi et al., 2023). For EFL students this influence would seem to be even greater. In addition to critical thinking and logical argument skills, English academic writing involves good use of academic vocabulary and internationally accepted writing conventions. As a result, students increasingly use AI tools to reduce the stress of writing and to accomplish their academic duties effectively.
Nevertheless, previous studies have primarily examined the effects of ChatGPT, students' perceptions, or the writing support provided by AI in isolation. Empirical evidence simultaneously examining the relationships among ChatGPT integration, students' perceptions, and improvements in PAWP within a single mediation model remains limited, particularly in the context of EFL learners.
1.2. The rationale for the study
Although ChatGPT has been increasingly adopted, its actual effectiveness in improving PAWP remains a subject of debate. Some studies (Lo, 2023) have found that AI tools can also help students communicate ideas and produce writing more effectively. On the other hand, some scholars suggest that the over-reliance on AI may reduce the critical thinking and the academic independence of the students (Tlili et al., 2023). One of the largest gaps in the literature is the role of learners’ perceptions. More specifically, limited evidence is available on how students’ perceptions shape the relationship between ChatGPT use and academic writing performance. As a result, the broader educational impact of generative AI has not yet been fully understood.
1.3. Research gap
Although numerous studies have highlighted the potential of ChatGPT to support academic writing by facilitating idea generation, improving language use, and assisting with text revision (Kasneci et al., 2023; Dwivedi et al., 2023), empirical findings regarding how this technology influences learning outcomes remain inconclusive. Previous research has largely examined individual aspects of ChatGPT use, such as the extent of its adoption, students' attitudes or perceptions toward AI, or its role in supporting academic writing. Comparatively little attention has been paid to investigating the relationships among ChatGPT integration, students' perceptions toward ChatGPT, and PAWP within a single mediation framework.
Another limitation of the existing literature concerns the measurement of academic writing outcomes. Many studies rely on learners' self-reported evaluations of their writing performance without clearly distinguishing between PAWP and objectively assessed writing quality. As a result, the educational benefits of ChatGPT may be overstated if the subjective nature of these measures is not adequately acknowledged.
To address these gaps, the present study develops and tests a mediation model in which ChatGPT integration influences PAWP indirectly through students' perceptions toward ChatGPT. By examining this psychological mechanism, the study provides a more comprehensive understanding of how AI-supported learning contributes to students' writing development. It also extends the literature on technology acceptance by offering empirical evidence on the adoption of generative AI in higher education, particularly in the context of EFL academic writing.
1.4. Research objectives
This study aims to examine how the integration of ChatGPT influences PAWP of EFL students in the context of the growing use of generative AI in higher education. In addition, the research investigates the effects of students’ perceptions toward ChatGPT in order to better explain how these perceptions shape the effectiveness of AI-assisted academic writing. The study therefore goes beyond evaluating the technological benefits of AI and also explores the cognitive and perceptual processes involved when students interact with AI tools in academic settings.
1.5. Research contributions
In theory, the study contributes to the literature on AI in education and expands the Technology Acceptance Model by explaining the impact of ChatGPT on the basis of students’ perceptions instead of focusing on the effectiveness of the technology. The study also empirically supports a mediating model in the EFL context, helping to clarify the role of perception in shaping performance in academic writing. Methodologically, the study contributes by providing further empirical evidence from the use of PLS-SEM in higher education contexts in Asia. It thereby contributes to the growing body of research on AI-aided learning in developing economies.
2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 
2.1. Literature Review
2.1.1. Integrating ChatGPT into academic settings
The development of ChatGPT is changing the way students view academic writing, especially in the EFL context. Unlike traditional grammar checkers, ChatGPT can be utilized to assist at any stage of the writing process, from brainstorming, to editing, to structuring arguments (Kasneci et al., 2023). It is a language support tool for many EFL learners and a way of reducing the stress of writing in academic English.
Another key aspect of generative AI is the opportunity for a more personalized learning experience. Students get immediate feedback and are able to adjust their writing to their needs and learning styles (Chan & Hu, 2023). Writing skills, including coherence and organization, therefore tend to improve noticeably (Zhai, 2023). Such developments indicate that ChatGPT is becoming part of the contemporary academic practices rather than merely a technical support tool.
2.1.2. Students' Perceptions of ChatGPT 
In the present study, students’ perceptions (PER) represent learners’ overall evaluation of ChatGPT as a learning tool. Drawing on the Technology Acceptance Model (TAM), this construct encompasses perceived usefulness, perceived ease of use, attitude toward using ChatGPT, and learning satisfaction. Rather than examining these dimensions separately, the study conceptualizes them as indicators reflecting students’ overall perceptions of ChatGPT in academic writing, consistent with previous AI and educational technology studies. The students’ perceptions towards ChatGPT is important to how they adopt and use AI for learning activities. The construct students’ perceptions toward ChatGPT (PER) based on the Technology Acceptance Model, proposed by Fred Davis (1989), is used in this study, where perceived usefulness and perceived ease of use are the main factors affecting the technology acceptance. Students who see ChatGPT as a tool that can help them to generate ideas, improve their language and support them in academic writing are more likely to develop positive attitudes towards AI. Likewise, when the tool is easy to use and provides rapid responses, students tend to engage with the technology more actively.
In addition, this study extends the original TAM framework by incorporating attitude and learning satisfaction in order to better capture students’ experiences within AI-supported learning environments. These perspectives suggest that perception is not merely a personal evaluation of technology but also a cognitive mechanism that can influence the academic outcomes of EFL learners.
2.1.3. Perceived Academic Writing Performance (PAWP)
PAWP is the ability to produce a logical, accurate and consistent written work according to international academic standards. This is often a difficult skill for EFL students, as they have to juggle grammar, academic vocabulary and the organization of argument all at once. Lo (2023) found that AI-assisted writing tools can improve the quality of student writing by providing language suggestions, correcting errors, and helping students develop their content. But not all students gain equal benefit from these benefits. An important question is how students understand and use AI for academic writing.
2.2. Hypothesis Development
2.2.1. Hypothesis H1: ChatGPT Integration and Students’ Perceptions 
The Technology Acceptance Model suggests that users who view a technology as easy to use and useful tend to have positive attitudes toward the technology (Davis, 1989). ChatGPT can help students in academic writing to overcome challenges related to developing ideas, grammatical accuracy, and essay organization. Such advantages are expected to enhance students’ perceptions of AI usefulness and usability (Sallam, 2023). Also, students’ satisfaction with their learning experiences may be enhanced by instant feedback and tailored help (Chan & Hu, 2023). From these considerations the following hypothesis is proposed:
H1: The integration of ChatGPT enhances students’ perception of ChatGPT
2.2.2. Hypothesis H2: Perceptions of Students and Academic Writing Performance
When students have positive views of ChatGPT, they are more likely to use the tool actively and effectively in the academic writing process. Such engagement can improve content organization, use of academic vocabulary, and development of arguments in English (Dempere et al., 2023).
It is important to note that positive perceptions may also improve the confidence and motivation to learn of EFL students. If students perceive AI as an accessible and helpful tool, they are more likely to be active participants in the writing process, rather than using AI as a simple replacement for doing assignments. This reasoning leads us to the following hypothesis:
H2: Positive student perceptions toward ChatGPT have positive effects on PAWP 
2.2.3. Hypothesis H3: ChatGPT Integration and Academic Writing Performance 
ChatGPT may influence students’ academic writing performance through the support in the writing process itself, as well as through the students’ perceptions. The tool can help learners to generate ideas in a more efficient way, improve grammatical accuracy and suggest structures that are appropriate to conventions of academic writing (Kasneci et al., 2023). Immediate feedback can help improve coherence and organization of their essays as well as lessen the pressure of writing in English for EFL students. Similarly, Lo (2023) found that AI-assisted writing tools have a positive relationship with the quality of students’ academic writing. Based on these arguments, the following hypothesis is formulated:
H3: The presence of ChatGPT has a positive impact on PAWP.
2.2.4. Hypothesis H4: The Mediating Role of Students’ Perceptions 
The Technology Acceptance Model states that perception is a vital mechanism to link technology use and learning outcomes. In this paper, ChatGPT is considered not only as a technical support tool, but also as a factor influencing students’ assessment and acceptance of AI in academic contexts.Once positive perceptions are made, students are likely to use ChatGPT more frequently and more effectively throughout the writing process. This indicates that perception may mediate the relationship between ChatGPT integration and academic writing performance. (Sallam, 2023). However, as AI is also expected to have a direct effect on writing performance, the mediating effect is expected to be partial rather than full. From this reasoning we propose the following hypothesis:
H4: Students’ perceptions mediate the relationship between ChatGPT Integration and PAWP
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3. METHODOLOGY
3.1. Research Design
This study used a quantitative method to explore the relationships between ChatGPT integration (CGPT), student perceptions (PER), and Perceived Academic Writing Performance (PAWP) in the context of higher education. A cross-sectional survey design was employed to obtain the perceptions and usage patterns of EFL students towards ChatGPT at a particular point of time.
The analysis was conducted using Partial Least Squares Structural Equation Modeling (PLS-SEM) due to the method’s suitability for predictive research models with mediating variables (Hair et al., 2022). Another strength of PLS-SEM is that it allows for the simultaneous evaluation of the measurement model and structural model, which is particularly suitable for the investigation of learner behavior in AI-enhanced educational environments.
3.2. Research Sample and Data Collection 
The participants were 291 undergraduate non-English-major students from the University of Labor and Social Affairs (Campus 2), Vietnam, who were enrolled in compulsory English courses. Data were collected by using a convenience sampling technique through an online questionnaire via Google Forms; and the survey link was distributed to students through their course instructors. Participation was voluntary, and all responses were anonymous. After screening for data analysis, a total of 291 valid responses were retained. Several procedural steps were taken to reduce the risk of common method bias. Participants were assured of the anonymity and confidentiality of their responses and informed that there were no right or wrong answers in the survey. Also, the items of the questionnaires were written in a clear and straightforward manner in order to minimize the misunderstanding and response bias. These measures improved the reliability of self-reported data used in the study.
Several demographic and background variables, including gender, English proficiency level, frequency of AI use, and prior writing ability, were coded numerically to support additional analyses such as MGA or ANOVA when necessary.
Table 1. Sample profile
	Variable Group
	Category
	N
	Percentage (%)

	Sample size (n)
	Total valid responses
	291
	100.000

	Gender
	Male
	128
	43.986

	Gender
	Female
	163
	56.014

	English Proficiency
	Very low
	26
	8.935

	English Proficiency
	Low
	52
	17.869

	English Proficiency
	Intermediate
	122
	41.924

	English Proficiency
	High
	62
	21.306

	English Proficiency
	Very high
	29.000
	9.966

	AI Use Frequency
	Very infrequent
	34.000
	11.684

	AI Use Frequency
	Infrequent
	52.000
	17.869

	AI Use Frequency
	Moderate
	103.000
	35.395

	AI Use Frequency
	Frequent
	68.000
	23.368

	AI Use Frequency
	Very frequent
	34.000
	11.684

	Academic Year
	First year
	78.000
	26.804

	Academic Year
	Second year
	70.000
	24.055

	Academic Year
	Third year
	77.000
	26.460

	Academic Year
	Fourth year
	66.000
	22.680

	Prior Writing Ability
	Very low
	4.000
	1.375

	Prior Writing Ability
	Low
	26.000
	8.935

	Prior Writing Ability
	Intermediate
	90.000
	30.928

	Prior Writing Ability
	High
	116.000
	39.863

	Prior Writing Ability
	Very high
	55.000
	18.900


Note: N = 291; grouping variables are numerically coded in the dataset.
3.3. Measurement Scales
All study variables were measured using a five-point Likert scale ranging from “strongly disagree” to “strongly agree.” The CGPT construct examined the extent to which ChatGPT assisted students in academic writing, including support for idea generation, language editing, writing completion, and ease of interaction during the writing process. Meanwhile, the PER construct was developed based on the Technology Acceptance Model (TAM), covering dimensions such as perceived usefulness, perceived ease of use, positive attitude, and learning satisfaction.
PAWP was measured by several aspects of writing quality such as accuracy of grammar, coherence and cohesion, vocabulary use, writing organization and Overall writing improvement. These measurement scales not only captured students’ ability to use technology effectively but also reflected how they engaged with academic writing in an EFL learning environment.
The outer loading values for all indicators exceeded the recommended threshold of 0.70, indicating satisfactory indicator reliability within the PLS-SEM model.
Table 2. Measurement items and outer loadings
	Construct
	Item
	Measurement Content (Shortened)
	Mean
	SD
	Outer loading
	Conclusion

	CGPT
	CGPT1
	Idea generation support
	3.137
	1.260
	0.856
	Retained

	CGPT
	CGPT2
	Language editing support
	3.007
	1.268
	0.861
	Retained

	CGPT
	CGPT3
	Writing completion support
	3.189
	1.279
	0.879
	Retained

	CGPT
	CGPT4
	Ease of interaction
	3.134
	1.267
	0.858
	Retained

	PER
	PER1
	Perceived usefulness
	3.052
	1.265
	0.855
	Retained

	PER
	PER2
	Perceived ease of use
	3.131
	1.222
	0.866
	Retained

	PER
	PER3
	Positive attitude
	2.959
	1.231
	0.843
	Retained

	PER
	PER4
	Learning satisfaction
	2.952
	1.228
	0.853
	Retained

	PAWP
	PAWP 1
	Grammar accuracy
	3.052
	1.257
	0.862
	Retained

	PAWP
	PAWP 2
	Coherence and cohesion
	2.918
	1.295
	0.879
	Retained

	PAWP
	PAWP 3
	Vocabulary use
	3.003
	1.222
	0.857
	Retained

	PAWP
	PAWP 4
	Writing organization
	3.076
	1.274
	0.848
	Retained

	PAWP
	PAWP 5
	Overall writing improvement
	2.997
	1.250
	0.829
	Retained


Note: All outer loadings exceed the 0.70 threshold.
3.4. Data analysis method
The data were analyzed using SmartPLS 4 with the Partial Least Squares Structural Equation Modeling (PLS-SEM) approach. The evaluation process consisted of two main stages: assessment of the measurement model and assessment of the structural model.
For the measurement model, several indicators were examined, including outer loadings, Cronbach’s alpha, Composite Reliability, Average Variance Extracted (AVE), and the Heterotrait-Monotrait ratio (HTMT), in order to evaluate the reliability and discriminant validity of the constructs.
In the structural model assessment, hypothesis testing was conducted through bootstrapping with 5,000 resamples. Model fit, explanatory power and predictive relevance were assessed using indices such as SRMR, R2, f2 and Q2. In addition, Variance Inflation Factor (VIF) values were assessed to reduce the possibility of multicollinearity among the research variables.
4. RESULTS
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4.1. Mmeasurement model Assessment
The measurement model was evaluated in terms of reliability, convergent validity, discriminant validity, and multicollinearity following the guidelines proposed by Hair et al. (2022). The results showed that all the constructs met the recommended standards. Cronbach’s Alpha and Composite Reliability were greater than 0.70 and all AVE values were above the cut-off value of 0.50.
The results revealed that the measurement scales possessed good reliability and strong convergent validity. PAWP has the highest Composite Reliability value (0.932) among the constructs which indicates the high level of internal consistency among the observed indicators of PAWP.
To assess the possible effects of common method bias, a Harman’s single-factor test was carried out. The largest factor accounted for 38.4% of the total variance which was lower than the recommended cutoff of 50%, suggesting that common method bias was less likely to be a serious concern in this study. Moreover, all the complete collinearity VIF values were below 3.30, which provides additional evidence for the absence of significant bias due to self-reported data.
Furthermore, all HTMT values were lower than 0.85, confirming satisfactory discriminant validity and indicating that the constructs were conceptually distinct from one another.
Table 3. Reliability and convergent validity
	Construct
	Number of Items
	Cronbach’s Alpha
	rho_A
	CR
	AVE
	Conclusion

	CGPT
	4.000
	0.886
	0.899
	0.922
	0.746
	Accepted

	PER
	4.000
	0.877
	0.890
	0.915
	0.730
	Accepted

	PAWP
	5.000
	0.908
	0.916
	0.932
	0.731
	Accepted


Note: Cronbach’s Alpha and CR exceed 0.70; AVE exceeds 0.50.
In addition, discriminant validity was evaluated using the Heterotrait-Monotrait Ratio (HTMT) of correlations.. As presented in Table 4, all HTMT values were below the recommended threshold of 0.85, confirming that the constructs in the model were clearly distinguishable from one another. These findings indicate that the variables represented separate concepts and that no significant overlap among the constructs was observed.
Table 4. Discriminant validity
	Construct Pair
	Comparison
	HTMT
	Conclusion

	CGPT
	PER
	0.715
	Accepted

	CGPT
	PAWP
	0.750
	Accepted

	PER
	PAWP
	0.720
	Accepted


Note: HTMT values are below 0.85 indicating discriminant validity.
To check for any multicollinearity between the constructs, Variance Inflation Factor (VIF) values were tested. From the VIF results in Table 5, all values were less than the threshold of 3.30, indicating that there was no serious multicollinearity issue in the model. The finding supports the stability and reliability for the regression coefficients of the structural model.
Table 5. Collinearity assessment
	Predictor Variable

	Dependent Variable
	VIF
	Conclusion

	CGPT
	PER
	1.000
	No collinearity

	CGPT
	PAWP
	2.178
	No collinearity

	PER
	PAWP
	1.935
	No collinearity

	Gender
	PAWP
	1.030
	No collinearity

	English Proficiency
	PAWP
	1.552
	No collinearity

	AI Use Frequency
	PAWP
	1.902
	No collinearity

	Academic Year
	PAWP
	1.254
	No collinearity

	Prior Writing Ability
	PAWP
	1.599
	No collinearity


Note: VIF values are below 3.30, indicating no serious collinearity issue.
4.2. Structural Model Assessment 
The structural model was examined using the bootstrapping procedure with 5,000 resamples in SmartPLS 4. The findings revealed that all three main hypotheses were supported at the significance level of p < 0.001. Specifically, the integrated ChatGPT had a positive impact on students’ perceptions (β =0.630). This means that the use of AI enhanced students’ perceived usefulness and perceived ease of use. Furthermore, students’ perceptions had a positive effect on PAWP (β = 0.262). This finding highlights the important role of perception in improving academic writing outcomes.
Apart from the indirect effect, the integration of ChatGPT also had a direct positive effect on PAWP (β = 0.397). This indicates that AI tools can directly help students in generating ideas, improving language, and better organization of written content. Among the control variables, only English proficiency and frequency of AI use had statistically significant effects on PAWP.
The results of R² showed that the model has a moderate explanatory power of 0.397 for PER and 0.581 for PAWP. Furthermore, the path from CGPT to PER produced a large effect size (f² = 0.659). All Q² values were greater than zero, confirming that the model possessed satisfactory predictive relevance for the endogenous constructs.Top of Form

Bottom of Form
Table 6. Structural model results 
	Path
	β
	SE
	t-value
	p-value
	LLCI
	ULCI
	Conclusion

	H1: CGPT → PER
	0.630
	0.035
	18.024
	<0.001
	0.558
	0.694
	Supported

	H2: PER → PAWP
	0.262
	0.052
	5.061
	<0.001
	0.162
	0.362
	Supported

	H3: CGPT → PAWP
	0.397
	0.053
	7.530
	<0.001
	0.294
	0.497
	Supported

	Gender → PAWP
	0.063
	0.039
	1.617
	0.106
	-0.012
	0.138
	Not significant

	English proficiency → PAWP
	0.175
	0.048
	3.662
	<0.001
	0.083
	0.268
	Significant

	Frequency of AI use → PAWP
	0.113
	0.051
	2.197
	0.028
	0.013
	0.214
	Significant

	Academic year → PAWP
	-0.033
	0.047
	-0.701
	0.483
	-0.125
	0.060
	Not significant

	Prior writing ability → PAWP
	0.089
	0.052
	1.704
	0.088
	-0.012
	0.192
	Not significant


Note: Bootstrapping with 5,000 subsamples; standardized coefficients are reported.
The results indicated that the integration of the AI system had a direct positive effect on PAWP (β = 0.397), suggesting the supportive role of AI in idea generation, language editing, and the organization of academic writing. Among control variables, only English proficiency and AI use frequency were statistically significant predictors of PAWP.
Moreover, the model showed moderate explanatory power with R2 of 0.397 for PER and 0.581 for PAWP. CGPT and PER were significantly related to each other with a large effect size (f² = 0.659). The effect of PER on PAWP was relatively weak.
Table 7. Coefficient of Determination and Effect Size (R², f²)
	Indicator
	Variable / Path
	Value
	Level

	R²
	PER
	0.397
	Moderate

	R²
	PAWP
	0.581
	Moderate

	f²
	CGPT → PER
	0.659
	Large

	f²
	CGPT → PAWP
	0.172
	Medium

	f²
	PER → PAWP
	0.085
	Small

	f²
	Gender → PAWP
	0.009
	Very small

	f²
	English_Proficiency → PAWP
	0.047
	Small

	f²
	AI_Use_Frequency → PAWP
	0.016
	Very small

	f²
	Academic_Year → PAWP
	0.002
	Very small

	f²
	Prior_Writing_Ability → PAWP
	0.012
	Very small


Note: r2 = explanatory power f2 = predictor level effect size.
Regarding model fit, the SRMR value is 0.048 (Table 8) which is below the recommended threshold of 0.08. The model fits well the observed data.
Table 8. Model Fit Indices (SRMR)
	Index
	Value
	Reference Threshold
	Conclusion

	SRMR
	0.048
	<0.080
	Good fit

	d_ULS
	0.417
	Lower is better
	Acceptable

	d_G
	0.219
	Lower is better
	Acceptable

	NFI
	0.914
	>0.900
	Acceptable

	RMS_theta
	0.095
	<0.120
	Acceptable


Note: SRMR below 0.08 indicates acceptable model fit.
The results of indirect effect in Table 9 indicate that PER partially mediates the relationship between CGPT and PAWP, as the indirect effect was statistically significant (β = 0.165; p <0.001). In addition, the bootstrap confidence interval did not include zero, thereby confirming the role of cognitive perceptions in translating AI integration into improved PAWP.
Table 9. Indirect effects / mediation results
	Indirect effects
	β
	SE
	t-value
	p-value
	LLCI
	ULCI
	Conclusion

	CGPT → PER → PAWP
	0.165
	0.035
	4.712
	<0.001
	0.099
	0.237
	Partial mediation supported


Note: The bootstrap confidence interval excludes zero, supporting partial mediation.
5. DISCUSSION
5.1. The Effect of CGPT on PER
The results indicate that CGPT has a positive effect on PER, suggesting that students’ experiences with the chat-based generative AI have changed EFL learners’ perceptions regarding the role of AI in the academic setting. An aspect worth mentioning is the chatbot’s capacity to give almost instant feedback on grammar, vocabulary and essay organization, which may enhance students’ perceptions of the technology as both practical and user-friendly.
In addition, ChatGPT seems to function as a type of cognitive scaffolding, guiding students through the various stages of the academic writing process. Such support can help reduce cognitive load, so that students can devote more attention to argument construction and improving coherence in their writing. These results are in line with the study by Kasneci et al. (2023) who argued that generative AI has strong potential to deliver personalized learning support within higher education environments
5.2. The direct effect of CGPT on PAWP
The findings revealed that CGPT has a direct influence on PAWP. This suggests that ChatGPT contributes to EFL students’ academic writing not only through their perceptions of the technology but also through direct support during the writing process itself.
One possible reason is its reduced cognitive load for students when they write in English. ChatGPT helps learners to focus more on idea generation and academic reasoning by assisting with language correction and providing content-related suggestions. In the same way, the tool promotes self-regulated learning, as learners can autonomously revise, edit and improve their writing thanks to the immediate feedback. As a result, students are able to improve coherence and cohesion, essay organization, and use of academic vocabulary in their writing assignments.
5.3. The partial mediating role of PER 
The results suggest that PER partially mediates the relationship between CGPT and PAWP. This suggests that the success of ChatGPT is not necessarily due to the technical capabilities of AI but rather to students’ perceptions and interactions with the technology in an academic setting. When learners have a positive perception of the tool, they are more likely to use the tool actively and effectively during the process of academic writing.
However, the mediating role of PER was not complete but partial, indicating that ChatGPT still has a direct effect on PAWP. In other words, AI seems to be providing cognitive support and direct assistance in academic tasks (e.g., grammar correction, paper structuring, academic expression improvement).
6. THEORETICAL IMPLICATIONS OF THE STUDY 
This study contributes to the growing AI-in-education literature by clarifying the mechanism through which ChatGPT influences PAWP via students’ perceptions. Unlike many earlier studies that mainly emphasized the technical or ethical dimensions of AI, the present findings suggest that the effectiveness of generative AI also depends on how learners perceive, adopt, and interact with the technology in academic environments.
From a theoretical perspective, the study extends the TAM within the context of generative AI. The findings indicated that perceived usefulness and perceived ease of use are associated not only with technology acceptance but also with academic outcomes, particularly PAWP. In addition, PER is conceptualized as a higher-order construct consisting of usefulness, ease of use, attitude, and satisfaction, allowing for a more comprehensive understanding of students’ learning experiences in AI-supported educational settings.
The partial mediating role of PER also reveals that AI has more than a cognitive support; it could also have a direct effect on learning processes and the achievement of academic tasks. The findings offer further empirical evidence for research on EFL learning and AI-supported education in the context of higher education in Asia.
7. PRACTICAL IMPLICATIONS 
The results of the PLS-SEM indicate that ChatGPT has a significant impact on students’ perceptions and PAWP. The results indicate that universities should not adopt a prohibitive attitude towards AI but should include AI literacy in education programs. Students need to be trained in how to write effective prompts, critically evaluate academic sources, and understand the limitations of AI in order to use the technology in a more informed and reflective way. This is in accordance with the arguments presented by Kasneci et al. (2023)
Additionally, as PER only partially mediated the relationship between ChatGPT and PAWP, the results suggest that ChatGPT affects students’ writing not only by their perception of the technology but also by providing direct assistance in academic tasks. This is why educational institutions need to set clear guidelines for ethical use of AI to reduce risks associated with plagiarism and over-reliance on AI-generated content. As Dwivedi et al. argue, it is important for students to be aware of the difference between using AI as a support tool and AI as a total replacement of independent academic thinking.
The findings also indicate that although ChatGPT should be regarded as a writing assistant, it should not be regarded as a replacement for academic writing per se. Faculty can encourage critical engagement by requiring students to submit early drafts, AI-generated feedback, and reflective self-assessments as part of the writing process. These practices can be useful for strengthening critical thinking, and for supporting the development of academic writing skills.
8. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS 
The study has made a contribution but has a number of limitations that should be considered in interpreting the findings. Firstly, the cross-sectional design describes the relationship between variables at one point in time, this limits the ability to show clear causal relationships between. Second, the data were collected through self-report surveys, and, therefore, the results may be influenced by personal perceptions and response bias. Specifically, the PAWP variable mainly reflects students’ subjective evaluations rather than actual writing scores or instructor ratings, and therefore may not fully capture learners’ authentic academic writing ability. Although Harman’s single-factor test and the full collinearity VIF assessment suggested that common method bias was not a serious concern, these statistical procedures cannot completely eliminate the possibility of common method variance inherent in self-reported cross-sectional data.
Moreover, convenience sampling restricts the generalizability of the findings to other EFL contexts. Because the participants were recruited from a single university in Vietnam, the findings should be interpreted with caution when generalizing to students from other institutions or educational settings. In addition, the use of voluntary participation may have introduced self-selection bias, as students who were more interested in or familiar with ChatGPT might have been more willing to participate in the survey. The present study was not able to fully capture differences between groups of students in academic culture, digital competence, and the level of access to AI technologies. Furthermore, although the questionnaire items were adapted from validated instruments, the absence of formal pilot testing and/or expert review should also be acknowledged as a methodological limitation, as additional evidence of content validity could further strengthen the measurement instrument.
Future research can overcome these limitations by adopting longitudinal designs to study the evolution of AI usage behaviors over time. The inclusion of instructor evaluations or standardized writing rubrics would also be useful in providing a more objective measure of academic writing performance. Furthermore, techniques such as measurement invariance assessment and MGA in PLS-SEM and variables like AI literacy and technology readiness might help in improving the explanatory power of future research models.
9. CONCLUSION
The study demonstrates that ChatGPT has a significant influence on PAWP through both direct effects and indirect effects mediated by learners’ perceptions. This indicates that the success of AI in education depends not only on technological capabilities but also on how students perceive, evaluate and use AI tools in the learning process. When students develop positive perceptions of ChatGPT, they are more likely to use the tool proactively to generate ideas, refine language use, and improve the organization of academic writing.
The findings also indicate that ChatGPT serves not only as a technical support tool but also as a factor that can directly influence students’ learning and academic writing processes. In this sense, generative AI may help reduce the pressure associated with writing in English while simultaneously encouraging greater self-regulation and the development of academic thinking skills.
Theoretically, the study extends the TAM in the context of AI in education and adds more empirical evidence to the EFL literature, especially in higher education settings in developing economies. Practical implications The findings demonstrate that the appropriate integration and management of ChatGPT as a writing assistant can be effective in university learning environments. Hence, higher education institutions should pay more attention to AI literacy and ethical use of AI to help students use AI as a learning support tool instead of over-reliance on the technology.
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APPENDIX
A Five-Point Likert Scale Used for the Survey Questionnaire
	1
	2
	3
	4
	5

	Strongly Disagree
	Disagree
	Neutral
	Agree
	Strongly Agree



	Code
	Scale item
	1
	2
	3
	4
	5
	Notes

	CGPT1
	I use ChatGPT to generate ideas when beginning an academic writing task in English.
	☐
	☐
	☐
	☐
	☐
	Adapted from theories of technology acceptance and digital learning support: Davis (1989); Venkatesh et al. (2003); Kasneci et al. (2023).

	CGPT2
	I use ChatGPT to improve grammar, vocabulary, and sentence expression in my English writing.
	☐
	☐
	☐
	☐
	☐
	Adapted from theories of technology acceptance and digital learning support: Davis (1989); Venkatesh et al. (2003); Kasneci et al. (2023).

	CGPT3
	I use ChatGPT to develop outlines, paragraphs, and the overall structure of academic essays.
	☐
	☐
	☐
	☐
	☐
	Adapted from theories of technology acceptance and digital learning support: Davis (1989); Venkatesh et al. (2003); Kasneci et al. (2023).

	CGPT4
	I find interacting with ChatGPT during the writing process convenient and easy to do.
	☐
	☐
	☐
	☐
	☐
	Adapted from theories of technology acceptance and digital learning support: Davis (1989); Venkatesh et al. (2003); Kasneci et al. (2023).



	Code
	Scale item
	1
	2
	3
	4
	5
	Notes

	PER1
	I believe that ChatGPT is beneficial for improving the process of learning academic writing in English.
	☐
	☐
	☐
	☐
	☐
	Adapted from constructs related to perceived usefulness, ease of use, attitudes, and learning satisfaction: Davis (1989); Venkatesh et al. (2003); Teo (2011).

	PER2
	I find ChatGPT easy to use when seeking support for academic writing tasks.
	☐
	☐
	☐
	☐
	☐
	Adapted from constructs related to perceived usefulness, ease of use, attitudes, and learning satisfaction: Davis (1989); Venkatesh et al. (2003); Teo (2011).

	PER3
	I have a positive attitude toward using ChatGPT in English writing classes.
	☐
	☐
	☐
	☐
	☐
	Adapted from constructs related to perceived usefulness, ease of use, attitudes, and learning satisfaction: Davis (1989); Venkatesh et al. (2003); Teo (2011).

	PER4
	I am satisfied with the level of support that ChatGPT provides during academic writing activities.
	☐
	☐
	☐
	☐
	☐
	Adapted from constructs related to perceived usefulness, ease of use, attitudes, and learning satisfaction: Davis (1989); Venkatesh et al. (2003); Teo (2011).

	
	
	
	
	
	
	
	

	Code
	Scale item
	1
	2
	3
	4
	5
	Notes

	AWP1
	After the learning process, my English writing shows greater grammatical accuracy.
	☐
	☐
	☐
	☐
	☐
	Adapted from academic writing assessment criteria: Hyland (2003); Weigle (2002); Graham & Perin (2007).

	AWP2
	After the learning process, my writing has become more coherent and better connected.
	☐
	☐
	☐
	☐
	☐
	Adapted from academic writing assessment criteria: Hyland (2003); Weigle (2002); Graham & Perin (2007).

	AWP3
	After the learning process, I use academic vocabulary more appropriately in my writing.
	☐
	☐
	☐
	☐
	☐
	Adapted from academic writing assessment criteria: Hyland (2003); Weigle (2002); Graham & Perin (2007).

	AWP4
	After the learning process, I am able to organize ideas and structure essays more clearly.
	☐
	☐
	☐
	☐
	☐
	Adapted from academic writing assessment criteria: Hyland (2003); Weigle (2002); Graham & Perin (2007).

	AWP5
	Overall, my English academic writing performance has improved.
	☐
	☐
	☐
	☐
	☐
	Adapted from academic writing assessment criteria: Hyland (2003); Weigle (2002); Graham & Perin (2007).
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	Adapted from constructs related to perceived usefulness, ease of use, attitudes, and learning satisfaction: Davis (1989); Venkatesh et al. (2003); Teo (2011).

	PER4
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	Adapted from constructs related to perceived usefulness, ease of use, attitudes, and learning satisfaction: Davis (1989); Venkatesh et al. (2003); Teo (2011).
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