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Abstract
This research aims at exploring the influence of AI Chatbots on Malaysian ESL students’ academic achievement, as ESL students are increasingly relying on AI tools such as ChatGPT, Grammarly and Gemini since they tend to seek for academic help, guidance, linguistic support and feedback. As AI systems mature and take a greater share in automated analysis, there is danger that students will become less independent (Krullaars et al., 2023). However, scant research has been done to investigate how these technological development influence ESL students academic achievement. This paper investigates the influence of AI chatbots on ESL students' academic achievement, the mediating role of learning engagement, and the moderating effect of English language proficiency level. A quantitative research methodology with a cross-sectional research design was used to explore relation between the variables in this study by distributing the survey questionnaire via Google Form to the targeted population, which is ESL students in MSUC Kota Bharu. The results should provide the relation of the student’s achievement, how AI Chatbots facilitate ESL learning and their academic achievement. 
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Introduction
The rapid spread of Artificial Intelligence (AI) technology has great inﬂuence on various domains, and the education field is no exception. It can be made reference to what Fitria (2021) writes which is the progress of technology in modern era has required educational sector to keep up-to-date with and become in tune with technological development for the sake of quality improvement, particularly by means of application of information and communication technologies. AI has demonstrated promising applications in higher education by personalizing learning experiences and increasing students’ engagement (Ruano-Borbalan, 2025). In addition, AI chatbots can be employed as virtual teaching assistants to provide instant help by responding to questions, providing explanations and giving extra materials (Labadze et al., 2023), especially for ESL learners who require ongoing help in English learning.
Although there is an increasing adoption of AI chatbots at higher education level, little research investigates the effect of AI Chatbots on ESL students’ academic achievement. As reported in a previous study by  Gökçearslan. et al. (2024b), more research needs to be done on the full potential of AI chatbots in education and on learning how to use them in the most effective ways. AI Chatbot interactions can also be applied to transmit personalized reading, study lists, and resource recommendations regarding the learning object, thereby increasing student engagement (Oluwabunmi Dorcas Bakare & Omeiza Victor Jatto, 2023), particularly for ESL students. According to Fortuna et al. (2025), AI has been investigated to enhance motivation, engagement and performance of students through providing personalized information, real-time feedback, and adaptive learning paths. Yet, the mediational effects of learning engagement in the association between ESL students’ use of AI Chatbot and their academic achievement remains largely unexplored. This mediating role should be considered in order to understand how AI chatbots can contribute to increasing learning effect itself.
Also, ESL students are not all the same; they possess different levels of English proficiency. The degree of English language skills may influence their effective use and any impact they can support with AI chatbots. This is because advanced students may seek chatbots assistance for high-level academic help, while lower level languages students can be satisfied with simple linguistic support in ESL teaching. Nevertheless, the moderating role of English language proficiency in the relationship between AI chatbot usage and academic performance has not been rigorously examined. This hiatus is glaring in the available literature, notably in the Malaysian ESL landscape.
With these said limitations, it is evident that a lot more research should be done on how ESL students use AI chatbots, their effects on academic success and under which circumstances these outcomes take place. This research will be addressed by means of adopting a phenomenological method which focuses on the lived experiences of ESL students with AI chatbots in educational learning. As the focus of this study is on Malaysian undergraduate ESL students it seeks to understand the role AI chatbot plays in higher education.
Lastly, this study is important as it adds to the increasing literature on AI in language learning, especially in underresearched context such as Malaysia. The results are expected to help develop better digital learning strategies for teaching ESL as well as a comprehensive insight into students’ engagement while interacting with AI tools. This line of reasoning subsequently drives the research goal and research questions of the present study, which are laser focused on AI chatbot use, academic achievement, learning engagement and English language proficiency.
A. Background of the Study
----
B. Statement of the Problem
According to Dmulford (2025) Artificial intelligence (AI) is revolutionizing higher education so fast it can be confusing for institutions of higher learning trying to play catch-up with the demands of students, educators, and instructors. Based on the investigation discovered that 86% of students all over world are frequent users of AI in their studies (Digital Education Council, 2024). According to the previous studies, based on AI chatbots like ChatGPT, there are five key advantages: developing of learning assessments; enhancing teaching methods; providing virtual personal tutoring; outlining essays or research papers and generating ideas support (Sok & Heng, 2023). However, the academic achievement of ESL learners towards AI chatbots is not known yet especially in Malaysia.
Most of the existing literature lay emphasis on general benefits and opinion about AI tools in education systems without proper reference to their influence on academic performance. Although there is an increasing dependence on AI chatbots of ESL students, very little is known by way of empirical evidence about how such dependence positively influences their performances in academic activities. In addition, learning engagement is recognized as a key factor in academic success; however, the mediating role of learning engagement between AI chatbot use and academic performance has not yet been sufficiently explored. English proficiency amongst ESL students varies and this might affect the effectiveness of AI chatbots. However, relatively few works have focused on mitigating the effect of proficiency level in AI chatbot use. These discrepancies imply to the need for dedicated research into how, why and under what conditions AI chatbots enhance ESL students' academic performance in Malaysia and therefore highlight the importance of this study.
Conceptual Framework 
AI chatbots in education have emerged as a topic of global interest thanks to the technological progress made and the increased digitalization of learning environments. The incorporation of AI in education has significantly transformed the teaching and learning processes as well as support towards more flexible and technology-based solutions (Yusuf, 2025). Previous studies have also demonstrated that AI chatbots, like ChatGPT, are beneficial in educational contexts by creating learning assessment, enhancing pedagogical practices and providing virtual personal tutoring as well as assisting essay or research writing and idea generation (Sok & Heng, 2023). These capabilities demonstrate the potential of AI chatbots as beneficial learning tools that surpass traditional classroom education. Emerging as how AI chatbots have been increasingly utilized within education, there is little evidence on the effects of these platforms towards ESL students and their academic performance in school (Cheng & Liou, 2009). Previous research has mainly focused on general educational gains and does not consider students for whom learning is problematicnlimited vocabulary, grammar problems, and lack of confidence in using academic English. This calls for further investigation of whether AI chatbots impact ESL students’ learning outcomes. Therefore, this study aims to explore the impact of AI chatbot on EFL learners' academic performance in higher education.

Conceptual framework is a consistent, descriptive and systematic representation of the relationships interpreted as central to one or more phenomena that facilitate the formulation of research questions, data assessment and interpretation. Specifically, the model in this study is designed to explain how the adoption of AI chatbot might affect academic performance among ESL students via learning engagement when English proficiency is an additional moderator. This framework maintains a focused and grounded analysis. AI chatbots are software that simulates conversation with human being and using them as virtual assistant (Gupta et al., 2020). AI chatbots have been associated with advantages in education, for example personalised learning, on-demand access to information and instant feedback (Gökçearslan et al., 2024). These are extremely beneficial to ESL learners as well in that they make difficult a challenging set of information manageable to produce, they foster output, and provide ongoing feedback to the learner which encourages independence.

In the present study, we refer to academic attainment as performance on academic tests and ability to achieve learning objectives, which often depend on learning behaviours and use of resources (Anderson, 2024). Learning engagement, as a mediating variable, is concerned with the degree to which students attended and applied themselves during the instructional process (Lockie, 2024). They believed that engagement is more than just the physical presence of students in a classroom but also involves students' wonder, involvement, and willingness to invest effort into challenging schoolwork. Explicit in this moderation effect is that English proficiency level, as a moderating variable, would infer the ability to comprehend and use English effectively by students, thereby affecting how much they are able to make sense of AI chatbot material support. Constructivist Learning Theory (CLT), in which learners construct their own understanding and knowledge of the world through experience and reflection, is used to frame this study (Schiffman, 2000). AI chatbots support this process by enabling students to ask and receive answers to questions, seeking feedback and engaging in self-directed learning. In addition, Self-Regulated Learning (SRL) theory identifies that students plan, direct and evaluate their learning activities (Ow, 2023). Collectively, these ideas validate the proposed associations between AI chatbot use and learning engagement, English level improvement, and academic achievement and demonstrate how AI chatbots can facilitate learning for ESL participants.
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A visual representation of how the variables relate to each other in this study is shown in Figure above. The theoretical framework illustrates the interrelation of AI chatbot usage, learning engagement, English proficiency level and academic achievement of ESL students. Independent variable is AI chatbot use as the learning support, feedback and resources are available through these tools. Learning engagement is considered a mediating variable, for that as AI chatbots learning interaction between students increase their attention, motivation and active participation in learning leading to improve academic performance. Levels of English proficiency are a moderating variable as the success of using AI chatbots may depend on students’ language proficiency. Greater mastery could enable students to make better use of chatbot support, resulting in improved learning gains.

Assumptions and Hypothesis
Significance of the Study By investigating the role of AI chatbots to support ESL learning in the context of Malaysian higher education, this study adds insights about it. As digital innovations penetrate educational settings, we offer insights into the experiences of ESL learners with AI chatbots. This research will contribute a more fine-grained understanding of how such tools can help students manage language-related difficulties, access learning supports and increase academic success. The study is based on the Malaysian context which has been under reported in previous studies, especially in developing educative context. This study is of merit for teachers, as it offers an insight in the ways students get involved and learn when using AI chatbots. Through the results, teachers can get a better glimpse into how their students are using AI tools, what support they need and what barriers they face. This understanding could help educators better incorporate AI chatbots into ESL teaching and to ensure that these devices serve as supplementary rather than substitute learning tools for students in interaction with teachers. Furthermore, an understanding of the mediating mechanism of learning engagement can assist in how to design activities that will stimulate active and responsible use of AI-supported tools.

From a scholarly standpoint, this research adds to the existing literature on AI in language learning by understanding how AI chatbot use including academic success and engagement are related to English proficiency. Taking an interpretative approach, which adds depth and context to quantitative studies that have dominated the field. This submission is extremely important since it draws attention to the lived experience and perspectives of students, thus enhancing theoretical debate with regard to constructivist and self-regulated learning. From a practical perspective, the results could inform educational institutions and curriculum developers of how to enhance digital learning strategies and ESL education. Through taking into consideration how AI chatbots can be tuned with students according to their needs and proficiency levels, more inclusive and more efficient environments of learning could possibly be constructed. In general, the current study contributes an evidence for balanced decision about educational and ethical incorporation of AI technologies in HE.

Scope And Delimitations Of The Study 
The study is directed by certain delimitations and limitations that delineate its boundaries and scale whilst being aware of factors or barriers that could impinge on the results. These points are discussed in order to be transparent and to delineate the framework within which the research will take place. - The boundaries/limitations of the study is intentionally set in order to narrow down and make manageable the focus of interest. First, the research is restricted to the undergraduate ESL learners in Malaysian higher education settings. This demarcation is necessary to make the result context-bound and applicable in a Malaysian ESL setting. Second, the focus of the study is limited to AI chatbots including ChatGPT, Grammarly, and other allied tools rather than being extended to various educational technologies. This choice makes it possible to investigate particular learning experiences in chatbot more deeply. Third, the study is qualitative and uses either interview data or open-ended questionnaires. This delimitation is made based on the consideration of prioritizing depth above breadth. Furthermore, academic success is measured by how the students experienced it instead of through actual test scores, as the study tries to catch qualitative understanding of academic outcomes.

Notwithstanding the above noted limitations, there are a number of possible drawbacks to consider. A limitation of the study is its small sample size, which is a common drawback of qualitative research. Although rich and detailed points emerged, the findings may not be extended to wider population of ESL students in Malaysia or different contexts. A further limitation of the study is that all measures were based on self-reports, thus potentially affected by subjects’ tendency to have a skewed perception of themselves, memory distortions or social desire ability. Also, differences in students' prior experience with AI chatbots and their English proficiency levels could influence interpretation of experiences and promote skewed perspectives. These ecological variables (e.g., internet access, institutional policies concerning the use of AI) are not under the control of the researcher and may affect participants' interaction with AI chatbots. Despite these constraints, the study adds useful information. Rather, they suggest the potential what else of research and a base for continued investigation into how AI chatbots can be used in ESL teaching.
Definition of Terms

METHODS
Study Design 
To systematically evaluate how interacting with artificial intelligence shapes academic achievement, this study adopts a quantitative research approach. At its core, quantitative research relies on analyzing numerical datasets to uncover meaningful patterns and averages. By leveraging statistical evidence, it empowers researchers to project outcomes, validate cause-and-effect relationships, and confidently extrapolate localized results to a larger demographic (Bhandari, 2020). Specifically, this study employed a cross-sectional survey research design, which, according to Mahmutovic (2021), involved collecting data from respondents at a single point in time to investigate the relationships among AI chatbot use, learning engagement, and academic achievement. According to Singh (2023), a cross-sectional survey design allows the researcher to focus on examining selected variables within a particular period, with data collected using consistent instruments and measures across all participants. 
This research design was suitable for this study due to it aimed to investigate the relationship between AI chatbot use and academic achievement among ESL students, along with the mediating variables learning engagement. Furthermore, this research design allows to examine the other variables like language proficiency and learning engagement. The implementation of this research design consists of data collection through an online questionnaire that was distributed to ESL students in MSUC Kota Bharu. Responses were gathered during a specific data collection period and analysed using SPSS software to address the research objectives and test the relationship among the variables.
This chapter serves as a guideline for a thesis, consolidating the conceptual ideas of the entire study into a solid plan of action. In this chapter, it maps out the structure of how data is collected, measured, and analysed to resolve the primary questions in the research. According to Coe et al. (2021), a robust methodology provides a pragmatic overview of the varied approaches to research design, data collection, and data analysis that underpin rigorous academic inquiry. This chapter aims to bring transparency, ensuring the study’s findings are credible, valid, and reliable for future researchers by openly detailing every aspect, from sample selection to data gathering methods. 
The main objective of this study is to investigate the influence of AI Chatbots on academic achievement among ESL students. To achieve this, a quantitative research method was adopted using a survey questionnaire. This strategy was selected to ensure the validity of the study and the reliability of the data collected from the participants.  According to Brice (2025), quantitative research helps maintain the consistency of the methods and procedures, enabling researchers to generate consistent and reliable results.
Questionnaire Design
	The data for this study were collected by using a structured online questionnaire through Google Forms. The questionnaire consisted of closed-ended questions, which allows for efficient collection of standardized data from respondents. This format was selected due to it facilitates data coding and statistical analysis using SPSS software. The questionnaire items were adapted from previously validated instruments related to AI usage, learning engagement, and academic achievement to ensure the validity of the instrument. 
	 Before encountering any measurement items, participants were presented with a mandatory introductory section that consists of details of ethical protocol, terms and conditions of the study. This page functions as a formal informed consent getaway, explicitly clarifying the purposes of the research, to confirm that the participation is voluntary. The terms specifically ensure that there are no personal identity or informations are recorded. Participants must click on the “Next” button to verify that they agree with the terms and ethical conditions before proceeding to the demography and variables questionnaire.
	The questionnaire items were measured using a five-point Likert scale, except for the demographic section, which ranged from 1 (strongly disagree) to 5 (strongly agree). According to George (2024), a Likert-scale is a commonly used survey tool in research to measure people’s attitudes, opinions, or perceptions in a structured way.  A Likert-scale is used because it allows respondents to express their opinions in a structured and standardized way that captures different levels of agreement rather than limiting responses to binary choices (Koo & Yang, 2025). 
	The questionnaire was divided into four sections. Section A collected demographic information, which included level of study, faculty, and English proficiency. This section also included a screening question to ensure that respondents had experience using AI chatbot tools, such as ChatGPT, Gemini, and Grammarly.  Section B measured the frequency of AI chatbot use among students which focused on how often the respondents used AI chatbots for academic purposes, such as completing assignments, improving vocabulary, and supporting language learning. Section C assessed students’ learning engagement, where the items examined the interest, involvement in learning, and motivation in completing tasks when using AI. Finally, in section D, it measured the academic achievement which the items explored students’ perceptions of their academic performance, including assignment completion, confidence in language learning, and preparedness for examinations after using AI chatbots. For reference, the complete questionnaire used in this study is attached in the Appendix section.
3.2 SAMPLE 
	According to Ahmad et al. (2023) sample is a small amount of the population that a researcher selected from a larger population for study purposes. The target population for this study is mainly delimited to the ESL Students in MSUC Kota Bharu. This specific population was chosen because over 32% of ESL student respondents from different backgrounds stated that AI tools, such as chatbots, have satisfied them based on the support and feedback mechanism (Khalil et al., 2025). This localized institutional setting was chosen because it held a majority of non-native English speakers, which aligned with the study’s aim to test the moderating effects of language proficiency. 
3.2.1 Target Population
The target population for this study includes the English as a Second Language (ESL) students currently enrolled at Management and Science University (MSU) College Kota Bharu. The involvement criteria require all participating students to have previous experience in using AI chatbots (such as ChatGPT, Grammarly, Gemini, or similar interactive platforms) for academic purposes. These include tasks such as drafting assignments, seeking real-time linguistic feedback, clarifying complex concepts, or conducting examination preparation.  The primary purpose of this study is to examine exactly how AI chatbot usage affects the academic achievement of English as a Second Language (ESL) students within the Malaysian higher education landscape, focusing specifically on students in MSU College Kota Bharu..

 3.2.2 Sampling Technique
This study uses convenience sampling as the sampling technique, which, according to Nikolopoulou (2022), only involves selecting and gathering respondents who are easily accessible to the researcher. In this study, the sampling was chosen among MSU College students due to the researcher's current enrollment here, making it easier to access the target population. The data collection was made using a Google Form questionnaire through official university WhatsApp group chats and by sending the survey link directly to classmates. Convenience sampling allows the researcher to quickly obtain data and particularly appropriate in situations where time and resources are limited (Mahmutovic,2022). 

3.2.3 Sample Size
To ensure that the numerical data is statistically reliable and capable of generalized application, the required sample size for this study was determined by using the standardized Krajcie and Morgan (1970) Sample Size Determination Table. The localized institutional target population is (N = 500), consisting of students at Management and Science University (MSU) College Kota Bharu. Following the empirical sampling guidelines set by Krajcie and Morgan's Sample Size Determination Table at a standard 95% confidence level and a 5% margin of error, a population framework of 500 individuals requires a minimum sample size (n) of 217 completed and usable survey responses. As highlighted in the sampling methodology, online surveys were distributed through digital platforms, which achieved response rates of around 20% to 40%, which is often influenced by students’ time constraints and survey fatigue from frequent link exposure. The researcher monitors the incoming responses and conducts repeated follow-up distributions until the required sample size of 217 valid responses is reached and secured for SPSS analysis.

3.5 Pilot Study 
	Before conducting full-scale data collection, a pilot study was carried out to test the research instrument in terms of its design, clarity, and reliability. The survey was first given to a small group of five ESL students from MSUC Kota Bharu, but their responses were not included in the final dataset. This approach allows the researcher to identify and resolve issues during the pilot study, which helps to reduce errors and potential risks in the main study, leading to more reliable and valid results (Simkus,2023). To mathematically validate the consistency and reliability of the scale items, the responses from five participants were inserted into the SPSS software to compute the Cronbach’s Alpha coefficient. According to Sheposh (2024), in general, a Cronbach’s Alpha value of 0.90 or above indicates excellent consistency. However, values of 0.95 and higher may suggest that some items are overly similar or repetitive. A score between 0.80 and 0.89 is considered good, while values between 0.70 and 0.79 are regarded as acceptable. Any value that is below 0.50 is viewed as unacceptable due to weak reliability. The reliability analysis of this study’s items produces a Cronbach’s Alpha value of 0.89, indicating a high level of consistency and suggesting that the Likert-scale items measure the intended variables with a high degree of reliability and consistency. The table below shows the Cronbach’s Alpha reliability values for this study.   
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Table 1

Data Analysis 
	After the data collection was completed, the responses that was obtained through Google Form were exported into Microsoft Excel for data screening and organization. During this stage, the researcher reviewed the data to identify any incomplete responses and ensure that all participants met the study’s criteria, which having experience in using AI chatbots. Once the data had been verified, the data was imported into the SPSS software for analysis purposes. 
	Descriptive analysis were first conducted to summarize the demographic characteristics of the respondents and provide an overview of the study variables. According to Rawat (2022), descriptive analysis is a statistical technique used to organise, summarise, and present data in a meaningful way. It works to help researchers describe the main characteristics of the data, which makes it easier to identify patterns, trends, and distributions that are relevant to the study’s objectives. In this section, frequencies, percentage, means and standard deviation were calculated to describe the participants and their responses. Following these initial calculations, these variables were utilized to perform statistical tests, specifically Pearson correlation and Hayes PROCESS Macro, to sequentially address the three primary research objectives. 
	To address the first research objective, which is to determine the relationship between the frequency of AI chatbot use and ESL students’ academic achievement, Pearson correlation analysis was performed. According to McClenaghan (2024), Pearson’s correlation is widely used statistical method that measure the strength and direction of the relationship between two variables. It helps researchers to determine whether there is changes in one variable or another. The second research objective was addressed by performing mediation analysis to examine whether learning engagement mediates the relationship between AI chatbot use and academic achievement. Mediation analysis provide deeper understanding to examine how and why dependent and independent variables influence each other (Sidhu et al., 2021). Lastly, to address the third research objective, a true moderating analysis was conducted using Hayes PROCESS in SPSS to examine whether the English proficiency level significantly moderates the relationship between Al chatbot use and academic achievement. 
Result
	This section presents a detailed analysis of the data collected using the research methodology outlined in the previous chapter. The chapter begins with a summary of the demographic profile of the respondents, followed by a systematic analysis of the variables.  This chapter breaks down and organizes the collected data to help in finding relations and meaningful patterns, to answer the research question and hypothesis (Scheetz, 2024). 
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	Category
	Frequency
	Percent (%)

	Level Of Study
	Bachelor's Degree
	65
	30.1

	
	Diploma
	100
	46.3

	
	Foundation/Certificate
	51
	23.6

	Faculty
	FBMP
	29
	13.4

	
	FISE
	8
	3.7

	
	SESS
	69
	31.9

	
	SHB
	25
	11.6

	
	SHCA
	42
	19.4

	
	SST
	42
	19.4

	English Proficiency
	Advanced
	55
	25.5

	
	Basic
	46
	21.3

	
	Intermediate
	115
	53.2


Table 1: Characteristics Profile of Respondents (N=216)
Table 1 shows an overview of the demographic characteristics of the target population sample. In term of academic level, the highest group involves diploma students, valuing of 46.3% (n=100), followed by Bachelor’s Degree students at 30.1% (n=65), and lowest for Foundation/Certificate students at 23.6% (n=51).  Regarding the faculty distribution, the respondents represent seven distinct academic departments. The School of Social Sciences (SESS) constitutes the largest contingent at 31.9% (n=69). This followed closely by both of the School of Science and Technology (SST) and the School of Hospitality and Creative Arts (SHCA), which are equally represented at 19.4% (n=42). The remaining participants are distributed among the Faculty of  Business and Management (FBMP) at 13.4% (n=29),  the School of Hospitality, Education and Business Studies (SHB) at 11.6% (n=25), the Faculty of Information Sciences and Engineering (FISE) at the lowest, which at 3.7% (n=8). Finally, the data collected reveals that the majority of students identify as having an Intermediate level of English Proficiency, making up over half of the sample size, which is around 53% (n=115). The remaining participants are evenly split between Advanced at 25.5% (n=55) and Basic at 21.3% (n=46). 


			
		


4. RESEARCH OBJECTIVE
The main objective of this study is to investigate the role of AI chatbots in influencing the ESL students’ academic achievement within the Malaysian higher education context. This research study aims to achieve the following specific objectives:
RO1:To determine the relationship between the frequency of Al chatbot use and ESL students' academic achievement.
RO2: To measure the mediating effect of learning engagement on the relationship between Al chatbot use and academic achievement.
RO3: To examine whether the English proficiency level significantly moderate the relationship between Al chatbot use and academic achievement.
These goals are thought to be precise, pertinent to the study setting, attainable within the quantitative research design, and in line with the research schedule. They offer a clear path for resolving the identified research problem and for directing data collection and analysis.

5. RESEARCH QUESTION
This study is guided by these following research questions:
RQ1: Is there a statistically significant relationship between the frequency of Al chatbot use and academic achievement among ESL students?
RQ2: Does learning engagement significantly mediate the relationship between Al chatbot use and academic achievement?
[bookmark: _Hlk232708113]RQ3: Does the English proficiency level significantly moderate the relationship between Al chatbot use and academic achievement?
These research questions are directly related to the research objectives and intended to investigate the influence of AI chatbots, learning engagement and English language competency over ESL students’ academic achievement



6.  LITERATURE REVIEW
Over the years, artificial intelligence has brought a new lease of life to educational systems through its creative solutions that surpass conventional teaching and learning methods (Negoiță & Popescu, 2023). According to earlier studies by Gökçearslan et al. (2024c) it is mentioned the creation of AI chatbots that will aid students to be able to receive feedback within minutes and also help teachers not to answer the same questions over again. AI chatbots facilitate personalized support and interaction in the learning process as a result of the characteristics they possess (Eteng-Uket, 2025). Nevertheless, the emerging literature on this topic indicated that there are multiple drawbacks and unexplored areas waiting to be investigated although there is an increasing interest in this area especially in the educational context of English as a Second Language (ESL) learning at higher education.

A systematic review of the literature by Davar et al. (2025b) has explored the advantage, limitation and applications of AI chatbots in educational sector. An AI chatbot like ChatGPT was found to be able to act as a virtual tutoring assistant, helping students with a range of activities such as learning programming languages and foreign languages, understanding complex concepts, or even helping prepare for online spelling bees. Accordingly, the ESL students can participate in self paced learning with less dependance on teachers to facilitate L2 language acquisition. 

Nevertheless, along with its benefits, AI chatbots possess limitations in education. The study by Labadze et al. The long term effect of implementation of AI chatbots in the education context has not been explored, as claimed Verbina et al. (2023b) and students’ experiences while using AI chatbots for academic activities have received little attention according to authors. In this lacuna, the current study is set out to investigate the experiences of ESL students with AI chatbots in higher education specifically looking at how these tools impact their academic performance through learning engagement. In examining the students’ use with AI chatbots, I seek to offer further nuance on practical, purposeful, and experiential dimensions of their use that is somewhat overlooked in the preceding research.

Second, timely feedback is one of the significant advantages of AI chatbots found by previous research. Applied to learning activities, highly robust AI chatbots can answer learners’ questions promptly and provide explanation without hesitation. This feature has been found to alleviate the burden on teachers in particular when confronted with repetitive questions (Gökçearslan et al., 2024). In conventional classrooms, the teacher may not have time to answer an inquiry from every student. AI chatbots could offer ongoing academic help, freeing up more time for teachers to concentrate on higher-level teaching responsibilities. Nevertheless, although such advantage has been well recognized, few studies have explored the impact of feedback on students’ academic performance and learning motivation within ESL situation.

Fang (2025) investigated the role of AI tools in promoting motivation and engagement among ESL learners. Personalized content and instantaneous feedback that AI tools offer meet the requirements of a variety of learners, according to research findings. Consequently, both intrinsic motivation (learning for its own sake) and extrinsic motivation (learning for rewards or punishment) were increased. Learners preferred the technology when they felt supported and understood by it to actively engage in learning activities. The finding implies that the learning engagement is a crucial factor in understanding how AI tools affect their academic results. However, in the current research note that Fang (2025) has emphasized but existing study also addressed about the infusion of AI across various cultural and edifying milieu. There are a number of studies already available in the literature, but they were carried out elsewhere such as in developed countries (Western mainly) that may not resonate well with students’ context elsewhere including Malaysia. Besides that, anything from cultural aspects and language backgrounds to educational practices might determine how students engage with AI tools. Accordingly, the effectiveness of AI chatbots is not transferable to a variety of learning forms. This points to an obvious research lacuna, given the fact that in countries like Malaysia ESL learners encounter distinctive linguistic and cultural constraints.

Apart from engagement or motivation, education level to which use of AI tools should be carried out has been reported as a crucial aspect. A meta-analytic review by Dong et al. (2025) argued that the emphasis should be on higher education, owing to there being potential use for AI as a quantitative learning tool in this level. University students tend to be more independent learners and more frequent users of AI tools in support of academic tasks such as writing, researching, and preparing coursework for exams. Accordingly, the sector of higher education serves as a relevant environment where to study the effect on academic performance when students are exposed to AI chatbots. Another review also stated that AI has been widely used in multiple subject areas, such as nursing, geography and language learning. The findings suggest that AI tools may have diverse applications. Nevertheless, it was advised that future research should address AI in other less-researched fields and learning situations to expand the impact of AI on education. Although second language learning has been part of some studies, few considerations were given to ESL learners in non-Western countries. This indicates the necessity for further in-depth research on how these AI chatbots work within certain learning and linguistic contexts especially in Malaysia.

A further concern in the literature which this study has raised, is the tendency to overlook differences among learners. While AI tools are often promoted as personalised ones, we do not see many studies investigating how individual factors (e.g., language proficiency) affects students’ potential in relation to the use of AI chatbots. The AI tools may require less cognitive effort on the part of more proficient ESL students who can also better make sense of feedback from these tools. On the other hand students may have difficulty reading responses or asking meaningful questions if their proficiency is low. Thus, English fluency could serve as a moderator of the link between AI chatbot use and students’ performance. Nonetheless this component is less understood in the current literature. Secondly, although the beneficial impact of AI chatbots on engagement and motivation is well-observed across studies, less has been written about engagement as a mediation. Engagement is frequently talked about as result of learning, not a process that describes why learning increases. It is critical to consider engagement as a mediator because it provides explanations to how AI chatbot use may contribute to better academic performance. AI tools might not fully deliver their potential if there is a lack of engagement. The gap underscores the importance of quantitative analysis that takes into account how AI chatbots influence students’ academic achievement.

In general, the literature shows that AI chatbots are promising to enhance learning through personalization of feedback, inclusivity in interaction and encouragement. However, several gaps remain. There has been too little focus on higher education ESL contexts, learner engagement as a mediator and the moderation effect from English proficiency. The current gaps are indicative of the need for further research. Answering to these limitations, the current research is an attempt to investigate how AI chatbots influence ESL students’ academic performance in Malaysian higher institutions. Based on students’ experiences, learning engagement and language proficiency, this study attempts to provide a more nuanced perspective of how AI chatbots operate in context of real educational settings. In this way, the study aims to build upon existing research and produce localised knowledge that may be used as a critical base for future pedagogical practice contextually.
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Figure 1: Conceptual Framework of the Study




