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INTRODUCTION 

The rapid advancement of digital technologies has 

significantly transformed educational practices 

across the globe, particularly in the field of English 

as a Foreign Language (EFL). In recent years, 

Artificial Intelligence (AI) has emerged as a 

prominent innovation with the potential to reshape 

language learning environments (Erito, 2023; 

Harintama and Muslimin, 2024; Teng, 2024a). 

Educational stakeholders, including policymakers, 

educators, and researchers, have increasingly 

shown interest in integrating AI into instructional 

processes (Dilzhan, 2024; Nazari et al., 2021). This 

growing interest is driven by the expectation that 

AI can provide adaptive, personalized, and data-

driven learning experiences. At the same time, the 

global demand for effective English proficiency 

continues to rise due to academic, professional, and 

socio-economic factors. Despite these promising 

developments, concerns remain regarding whether 

technological advancements genuinely address 

persistent challenges in language learning, 

particularly student engagement (Hong and Kim, 

2018). As a result, the integration of AI in EFL 

contexts presents both opportunities and 

unresolved issues that require careful examination. 

Student engagement has long been recognized 

as a crucial determinant of successful learning 

outcomes in second language acquisition (Cengiz 

et al., 2025; Yuan and Dao, 2026; Zare and 

Derakhshan, 2025). It is commonly conceptualized 

as a multidimensional construct encompassing 

behavioral, cognitive, and emotional dimensions 

(Lee, 2019). Behavioral engagement refers to 

students’ participation in learning activities, 

cognitive engagement involves the investment in 

learning and use of strategies (Koltovskaia et al., 

2024), while emotional engagement relates to 
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students’ affective responses toward learning tasks 

(Min et al., 2026). Previous research has 

consistently demonstrated that higher levels of 

engagement are associated with improved 

language proficiency and academic achievement 

(Yuan et al., 2025; Zhang and Hyland, 2025). 

Consequently, fostering engagement has become a 

central objective in EFL instruction. However, 

maintaining sustained engagement remains a 

challenge, particularly in contexts where 

traditional teaching methods dominate (Li and 

Wang, 2023). This challenge highlights the need 

for innovative approaches that can effectively 

address the diverse dimensions of student 

engagement. 

Artificial Intelligence has been proposed as a 

potential solution to enhance student engagement 

in language learning. Drawing on theories such as 

constructivism and sociocultural theory, AI-based 

tools are believed to support interactive, learner-

centered environments (Arndt, 2023). For instance, 

AI-powered applications can provide immediate 

feedback, facilitate adaptive learning paths, and 

simulate authentic communication scenarios 

(Karataş and Ataç, 2025; Rahimi, 2024). These 

features are expected to encourage active 

participation, deeper cognitive processing, and 

positive emotional experiences. Moreover, AI can 

assist teachers in monitoring student progress and 

tailoring instruction accordingly (Erito, 2020; 

Ismail and Alharkan, 2024). As such, AI appears to 

align well with contemporary pedagogical 

principles that emphasize personalization and 

interactivity (Hosayny et al., 2026; Hiver et al., 

2024; Wu and Zhao, 2025). Nevertheless, the 

assumption that AI inherently enhances all 

dimensions of engagement requires further 

empirical validation. 

Despite the theoretical promise of AI, emerging 

evidence suggests that its implementation does not 

automatically lead to improved learning 

engagement (Ge and Qi, 2026; Sang and Van Loi, 

2026). Some studies have reported that students 

may experience cognitive overload when 

interacting with complex AI systems (Ebadi and 

Amini, 2024; Li et al., 2025). Others have found 

that excessive reliance on AI tools can reduce 

meaningful human interaction, which is essential 

for language development (Teng, 2024b; Wang et 

al., 2024). In addition, students’ emotional 

responses to AI, such as frustration or anxiety, may 

hinder their willingness to engage with learning 

tasks (Weng and Chiu, 2023). These findings 

indicate that the effectiveness of AI is contingent 

upon various contextual and individual factors. 

Therefore, it is necessary to critically examine the 

conditions under which AI can truly support 

engagement in EFL settings. This emerging 

tension points to a gap between theoretical 

expectations and practical outcomes. 

Previous research has attempted to investigate 

the role of AI in language learning (Chiu, 2023; 

Durak, 2025; Li and Wang, 2023); however, 

several limitations can be identified. Many studies 

have focused primarily on cognitive outcomes, 

such as vocabulary acquisition or grammar 

improvement, while neglecting the broader 

construct of engagement (O’neill and Russell, 

2019; Zhou and Du Preez, 2025). Furthermore, 

existing research often examines engagement as a 

general concept without distinguishing between its 

behavioral, cognitive, and emotional dimensions 

(Peng et al., 2025). This lack of differentiation 

limits the ability to understand how AI influences 

each aspect of engagement (Lambert et al., 2023). 

Additionally, a significant proportion of studies 

have been conducted in technologically advanced 

contexts, which may not reflect the realities of EFL 

classrooms in developing countries (Kleine et al., 

2025; Tan et al., 2025). Methodological 

limitations, such as small sample sizes and short 

intervention periods, also reduce the 

generalizability of findings (Rahimi, 2024). As a 

result, a more comprehensive and context-sensitive 

investigation is needed. 

A closer examination of the literature reveals a 

specific research gap that warrants attention. While 

some studies acknowledge the multidimensional 

nature of engagement, few have systematically 

analyzed how AI affects behavioral, cognitive, and 

emotional engagement simultaneously (Luo et al., 

2025; Seo, 2024). Even fewer studies have 

explored these relationships within the context of 

Indonesian higher education, where technological 

integration may face unique challenges (Bin-Hady 

et al., 2024; Mun, 2024). Factors such as digital 

literacy, access to resources, and institutional 

support can significantly influence the 

effectiveness of AI-based learning (Chen, 2024). 

Moreover, cultural and pedagogical differences 

may shape students’ responses to AI in ways that 

are not captured in existing research (Rachmawati 

and Irawan, 2024). This gap highlights the need for 

an empirical study that adopts a multidimensional 

perspective on engagement. Addressing this gap is 

essential for developing a nuanced understanding 

of AI’s role in EFL learning. 

The research will be conducted at a private 

university in Indonesia, providing a context that 

has been underrepresented in previous studies. By 
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focusing on this setting, the study intends to 

capture the complexities of implementing AI in a 

developing educational environment. The research 

adopts a comprehensive approach that considers 

multiple dimensions of engagement 

simultaneously. This approach is expected to 

generate more holistic insights into the 

effectiveness of AI in language learning. Through 

this investigation, the study aims to bridge the gap 

between theoretical assumptions and empirical 

evidence. 

This study aims to investigate the impact of 

Artificial Intelligence on behavioral, cognitive, and 

emotional engagement in EFL contexts. 

Specifically, the study seeks to examine how AI-

based learning tools influence students’ 

participation, cognitive investment, and emotional 

responses during language learning activities. To 

achieve these objectives, the study addresses the 

following research questions. This study addresses 

the following research questions: (1) How does 

Artificial Intelligence influence EFL students’ 

behavioral engagement in AI-assisted learning 

environments? (2) How does Artificial Intelligence 

influence EFL students’ cognitive engagement in 

AI-assisted learning environments? (3) How does 

Artificial Intelligence influence EFL students’ 

emotional engagement in AI-assisted learning 

environments? (4) What are the relationships 

between AI use and the three dimensions of student 

engagement?  

This study offers several novel contributions to 

the existing literature on Artificial Intelligence in 

EFL learning contexts. First, the study provides a 

multidimensional analysis of student engagement 

by simultaneously examining behavioral, 

cognitive, and emotional engagement within a 

single investigation. While previous studies often 

focus on only one or two dimensions, this study 

adopts a more comprehensive perspective on 

engagement. Second, the study focuses on the 

Indonesian EFL higher education context, which 

remains underrepresented in current AI-assisted 

language learning research. This contextual focus 

contributes to a more culturally and pedagogically 

grounded understanding of AI integration in 

developing educational environments. Third, the 

study employs a mixed-methods explanatory 

sequential design that combines quantitative and 

qualitative data to provide deeper and more 

comprehensive insights into students’ engagement 

experiences. This methodological approach 

strengthens the interpretation and validity of the 

findings. The last, study compares different types 

of AI tools, including AI writing assistants, AI 

chatbot interactions, and AI adaptive learning 

platforms. This comparison allows for a more 

nuanced understanding of how different AI 

functionalities influence various dimensions of 

student engagement. 

The significance of this study extends to both 

theoretical and practical domains. From a 

theoretical perspective, the study contributes to the 

growing body of literature on AI in education by 

providing a multidimensional analysis of student 

engagement. It also integrates perspectives from 

language learning theories and educational 

technology, offering a more comprehensive 

framework for understanding AI’s role in EFL 

contexts. Methodologically, the study introduces 

an approach that captures the complexity of 

engagement, which can be adopted or refined in 

future research. By addressing limitations in 

previous studies, it enhances the rigor and 

relevance of research in this field. Furthermore, the 

findings may inform the development of more 

effective AI-based learning models. These 

contributions are expected to advance scholarly 

discussions on technology-enhanced language 

learning. 

This study provides valuable insights for 

educators, curriculum designers, and 

policymakers. Understanding how AI influences 

different dimensions of engagement can help 

teachers make informed decisions about 

integrating technology into their classrooms (Han 

and Li, 2024; Nguyen, 2025). The findings may 

also guide the design of AI tools that are more 

responsive to students’ needs and learning 

contexts. For institutions, the study offers evidence 

that can support strategic planning for digital 

transformation in education. It also highlights 

potential challenges that need to be addressed to 

ensure the effective use of AI. By identifying both 

the benefits and limitations of AI, the study 

supports a balanced and critical approach to 

technology integration. Ultimately, the research 

aims to enhance the quality of EFL instruction in 

real-world settings. 

While Artificial Intelligence holds significant 

potential to transform language learning, its impact 

on student engagement remains insufficiently 

understood. The complexity of engagement, 

combined with contextual variations, necessitates a 

more nuanced and comprehensive investigation 

(Rachmawati et al., 2025; Zare et al., 2025). This 

study addresses this need by examining the effects 

of AI on behavioral, cognitive, and emotional 

engagement in an Indonesian EFL context. By 

doing so, it responds to a clearly identified gap in 
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the literature and provides insights that are both 

theoretically meaningful and practically relevant. 

The findings are expected to contribute to a more 

informed and effective use of AI in education. As 

educational institutions continue to adopt digital 

technologies, such evidence becomes increasingly 

important. Therefore, this study represents a timely 

and necessary effort to critically evaluate the role 

of AI in enhancing L2 learning.  

 

METHOD 

This study employed a mixed-methods research 

design, specifically an explanatory sequential 

design, to investigate the impact of Artificial 

Intelligence (AI) on students’ behavioral, 

cognitive, and emotional engagement in EFL 

contexts. The quantitative phase was conducted 

first to measure the levels of engagement across the 

three dimensions using structured instruments. 

This was followed by a qualitative phase aimed at 

explaining and elaborating on the quantitative 

findings through in-depth data collection. The 

integration of both approaches allowed for a more 

comprehensive understanding of how AI 

influences student engagement. The design was 

considered appropriate because it enables the 

researcher to explore not only the extent of AI’s 

impact but also the underlying reasons behind 

observed patterns. Furthermore, the combination 

of numerical and descriptive data strengthens the 

validity of the findings. 

The selection of this research design was based 

on several considerations. First, engagement is a 

multidimensional construct that cannot be fully 

captured through quantitative measures alone. 

While quantitative data provide measurable 

indicators of engagement, qualitative data offer 

insights into students’ experiences, perceptions, 

and interpretations. Second, previous studies in 

this area have often relied on a single method, 

which limits the depth of analysis. By adopting a 

mixed-methods approach, this study addresses 

these limitations and provides a more nuanced 

understanding of the phenomenon. Third, the 

explanatory sequential design allows for a logical 

progression from general patterns to specific 

explanations. This alignment between research 

objectives and methodological approach ensures 

that the study can effectively address the identified 

research gap (Creswell & Creswell, 2018). 

In addition, the design supports triangulation, 

which enhances the credibility and trustworthiness 

of the findings. By comparing and integrating data 

from different sources and methods, the study 

minimizes potential biases and inconsistencies. 

This is particularly important in educational 

research, where contextual factors may influence 

the results (Merriam & Tisdell, 2015). The use of 

mixed methods also allows for flexibility in data 

interpretation, enabling the researcher to adapt to 

emerging findings during the research process. 

Therefore, the chosen design is well-suited to 

capture the complexity of AI integration in EFL 

learning environments. 

The respondents of this study consisted of 70 

undergraduate students enrolled in an English 

Education program at a private university in 

Indonesia. The participants ranged in age from 19 

to 23 years old and represented second-, third-, and 

fourth-year students. In terms of English 

proficiency, the participants were generally 

categorized at intermediate to upper-intermediate 

levels based on institutional English placement 

records and academic performance in English 

courses. These participants were selected using 

purposive sampling, with the main criterion being 

their experience in using AI-based tools for 

language learning. The participants had experience 

using various AI applications, including ChatGPT, 

Grammarly, QuillBot, Duolingo Max, and AI 

chatbot-based learning platforms, as part of their 

coursework and independent learning activities. 

This ensured that all respondents had sufficient 

familiarity with AI to provide meaningful 

responses. The diversity in academic levels, 

English proficiency, and AI learning experiences 

among participants contributed to a more 

comprehensive dataset. Ethical considerations 

were also taken into account, including informed 

consent and confidentiality (Ary et al., 2010). 
Ethical approval for this study was obtained from 

the Research Ethics Committee of the Postgraduate 

Program at Universitas Muhammadiyah Gresik 

prior to data collection. All participants were 

informed about the objectives, procedures, and 

voluntary nature of the study before participation. 

Written informed consent was obtained from all 

participants prior to questionnaire distribution and 

interview sessions. Participants were informed that 

they had the right to withdraw from the study at any 

stage without any academic consequences. To 

maintain confidentiality, all participant identities 

were anonymized using numerical codes (e.g., 

S01, S02) during data analysis and reporting. No 

personally identifiable information was included in 

the research report or publication. The collected 

data, including questionnaire responses, interview 

recordings, transcripts, and reflective notes, were 

securely stored in password-protected digital files 

accessible only to the researcher. All data were 
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used solely for research purposes and will be 

retained for academic documentation in 

accordance with institutional research guidelines. 

The selection of respondents was aligned with 

the objectives of the study, which focus on 

understanding engagement in an EFL context 

where AI is actively used. Undergraduate students 

were considered appropriate because they are 

generally more exposed to digital technologies and 

are likely to interact with AI tools in their learning 

process. In addition, the chosen institution has 

integrated technology into its curriculum, making 

it a relevant setting for this research. The sample 

size of 70 participants was deemed sufficient to 

conduct statistical analysis while still allowing for 

in-depth qualitative exploration. This balance 

supports both the quantitative and qualitative 

components of the study. 

To provide a clearer overview of the 

participants, demographic information is presented 

in the table 1 below. 

 

Table 1 Participants’ demographic information 
Category Description Number of Participants Percentage (%) 

Gender Male 28 40.0 

 Female 42 60.0 

Year of Study Second Year 24 34.3 

 Third Year 26 37.1 

 Fourth Year 20 28.6 

Experience with AI Less than 6 months 18 44.3 

 6–12 months 27 55.7 

 More than 1 year 25 62.9 

Age Range 19–20 years 31 37.1 

 21–23 years 39 25.7 

English Proficiency Intermediate 44 38.6 

 Upper-Intermediate 26 35.7 

This study utilized multiple data sources to 

ensure a comprehensive analysis of student 

engagement. The primary data source was a 

questionnaire designed to measure behavioral, 

cognitive, and emotional engagement in AI-

supported learning environments. This instrument 

provided quantitative data that allowed for 

statistical analysis of engagement levels. In 

addition to the questionnaire, semi-structured 

interviews were conducted with selected 

participants to gather qualitative data. These 

interviews provided deeper insights into students’ 

experiences and perceptions of using AI in their 

learning process. The combination of these sources 

enabled the researcher to capture both breadth and 

depth in the data. 

Another important data source was classroom 

documentation, including records of students’ 

interactions with AI tools and learning activities. 

These documents helped to contextualize the 

findings and provided supporting evidence for both 

quantitative and qualitative data. Furthermore, 

reflective notes written by students were also 

collected to understand their emotional and 

cognitive responses during AI-assisted learning. 

These reflections offered valuable perspectives 

that may not be captured through formal 

instruments. By incorporating multiple data 

sources, the study enhances the reliability and 

validity of its findings. 

The primary instrument used in this study was 

a structured questionnaire adapted from 

established engagement frameworks. The 

behavioral engagement items were adapted from 

the work of (Frederick et al., 2005), which 

conceptualizes engagement as a multidimensional 

construct. Cognitive engagement items were 

informed by the framework proposed by Pintrich 

(2000), focusing on students’ investment in 

learning and use of strategies. Emotional 

engagement items were adapted from Pekrun et al. 

(2011) control-value theory of achievement 

emotions. The questionnaire was modified to align 

with the context of AI-assisted language learning, 

ensuring its relevance to the study. A Likert-scale 

format was used to capture participants’ responses 

in a systematic manner. 

In addition to the questionnaire, semi-structured 

interview guidelines were developed based on the 

same theoretical frameworks. The interview 

questions were designed to explore students’ 

experiences, challenges, and perceptions of AI in 

relation to their engagement. This ensured 

consistency between quantitative and qualitative 

data collection. The instruments were reviewed by 

three experts specializing in English language 
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education, educational technology, and 

quantitative research methodology to ensure 

content validity. All experts held doctoral degrees 

and had prior experience in AI-assisted language 

learning research. The content validity assessment 

was conducted using the Content Validity Index 

(CVI), and the questionnaire achieved an overall 

CVI score of 0.89, indicating high content validity. 

Prior to the main study, a pilot test was 

conducted involving 25 undergraduate EFL 

students who were not included in the final sample. 

The pilot study aimed to evaluate the clarity, 

relevance, and consistency of the questionnaire 

items. Based on the pilot results, several items were 

revised for wording clarity and contextual 

appropriateness. The internal consistency of the 

questionnaire was measured using Cronbach’s 

alpha coefficient. The reliability coefficient for 

behavioral engagement was 0.87, cognitive 

engagement was 0.85, and emotional engagement 

was 0.83. The overall reliability coefficient of the 

questionnaire was 0.88, indicating good internal 

consistency. These procedures were conducted to 

ensure the validity and reliability of the research 

instruments before data collection. 

The researcher was also involved as an 

instructor within the same academic program 

where the study was conducted; however, the 

researcher was not directly responsible for 

assessing the participants’ academic performance 

during the data collection period. To minimize 

potential bias and power imbalance, participation 

in the study was voluntary, and all responses were 

anonymized prior to analysis. Participants were 

informed that their decision to participate or 

withdraw would not influence their academic 

standing. In addition, interview sessions were 

conducted in a non-evaluative setting to encourage 

open and honest responses. 

The research procedures were carried out in 

several systematic steps. First, the researcher 

obtained permission from the university and 

relevant authorities to conduct the study. Ethical 

approval was secured, and participants were 

informed about the purpose of the research, their 

rights, and confidentiality measures. After 

obtaining informed consent, the researcher 

conducted a preliminary observation to understand 

the learning context and the use of AI tools in the 

classroom. This initial step helped to ensure that 

the research instruments were appropriately 

aligned with the context. Following this, the 

questionnaire was distributed to all participants, 

and responses were collected within a specified 

timeframe. 

After the quantitative data were collected and 

analyzed, the researcher proceeded to the 

qualitative phase. A total of 12 participants were 

selected for semi-structured interviews based on 

their questionnaire responses. The selection 

process employed purposive sampling to ensure 

representation of different levels of engagement. 

Specifically, participants were selected from the 

highest and lowest engagement score groups, 

representing approximately the top 25% and 

bottom 25% of the overall questionnaire results. 

This approach allowed the researcher to capture 

diverse perspectives regarding the use of AI in EFL 

learning. 

The interview participants consisted of 5 male 

and 7 female students aged between 19 and 23 

years old. In terms of academic level, four 

participants were second-year students, five were 

third-year students, and three were fourth-year 

students. The interview subsample also 

represented varying levels of AI experience and 

English proficiency, ranging from intermediate to 

upper-intermediate levels. This diversity was 

intended to enhance the richness and credibility of 

the qualitative findings. 

The interviews were conducted in a semi-

structured format, allowing flexibility for 

participants to elaborate on their experiences. Each 

interview lasted approximately 20–30 minutes and 

was recorded and transcribed for analysis. In 

addition to interviews, relevant documents and 

reflective notes were collected to support the 

findings. The final step involved integrating 

quantitative and qualitative data to provide a 

comprehensive interpretation of the results. 

The quantitative data obtained from the 

questionnaire were analysed using descriptive and 

inferential statistics (Ary et al., 2010). Descriptive 

statistics, such as mean scores and standard 

deviations, were used to summarize the levels of 

behavioral, cognitive, and emotional engagement. 

Before performing Pearson correlation analysis, 

the assumptions of normality, linearity, and 

homoscedasticity were examined. The results 

showed that all assumptions were adequately met, 

indicating that Pearson product-moment 

correlation was appropriate for the analysis. These 

analyses provided insights into the extent to which 

AI influences student engagement. Statistical 

software was used to ensure accuracy and 

efficiency in data processing. The results were then 

interpreted in relation to the research objectives. 

The qualitative data from interviews and 

reflective notes were analyzed using thematic 

analysis. The analysis process involved several 
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stages, including data familiarization, initial 

coding, theme categorization, and theme 

refinement. To enhance the trustworthiness and 

consistency of the analysis, two researchers 

independently coded a subset of the interview 

transcripts and reflective responses. The coding 

results were then compared and discussed to 

resolve discrepancies and achieve agreement on 

the emerging themes. 

Inter-rater reliability was calculated using 

Cohen’s Kappa coefficient, which yielded a value 

of 0.82, indicating strong agreement between 

coders. After consensus was achieved, the 

remaining data were coded and analyzed using the 

agreed coding framework. The analysis focused on 

identifying recurring patterns related to students’ 

behavioral, cognitive, and emotional engagement 

in AI-assisted learning environments. To further 

ensure trustworthiness, member checking and peer 

debriefing were employed during the interpretation 

process. The integration of quantitative and 

qualitative findings was conducted in the final 

stage to produce a coherent and comprehensive 

interpretation of the results. 

 

RESULTS AND DISCUSSION 

The impact of artificial intelligence on students’ 

behavioural engagement 

The findings of this study indicate that Artificial 

Intelligence (AI) plays a substantial role in shaping 

students’ behavioural engagement in EFL learning 

environments. Behavioural engagement in this 

study refers to students’ observable participation, 

including their involvement in learning activities, 

consistency in task completion, and attention 

during AI-assisted instruction. To capture a more 

nuanced understanding, behavioural engagement 

was analysed across three types of AI-supported 

learning approaches: AI Writing Assistant, AI 

Chatbot Interaction, and AI Adaptive Learning 

Platform. These categories represent different 

interaction patterns between learners and AI, 

ranging from corrective tools to interactive and 

adaptive systems. The variation in these 

approaches allows for a clearer comparison of how 

specific AI functionalities influence students’ 

engagement behaviours. Overall, the descriptive 

data suggest that AI integration promotes active 

participation, although the level of engagement 

varies depending on the type of AI tool used. The 

following table presents the descriptive statistics of 

behavioural engagement across the three AI 

approaches. 

 

Table 2 Descriptive statistics result of behavioural engagement 
Method Mean Std. Deviation N 

AI Writing Assistant 3.98 0.56 23 

AI Chatbot Interaction 4.15 0.60 24 

AI Adaptive Learning Platform 4.32 0.52 23 

Total 4.15 0.58 70 

As shown in Table 2, students who used AI 

Adaptive Learning Platforms demonstrated the 

highest level of behavioural engagement (M = 

4.32), followed by those using AI Chatbot 

Interaction (M = 4.15). This suggests that 

structured and adaptive systems are more effective 

in promoting sustained participation and task 

persistence. In contrast, AI Writing Assistants 

recorded the lowest mean score (M = 3.98), 

indicating comparatively lower engagement, 

possibly due to their more limited interactivity. The 

standard deviation values across all methods are 

relatively low, which implies consistency in 

students’ responses. The total mean score (M = 

4.15) confirms that behavioural engagement is 

generally high across all AI-supported approaches. 

These findings indicate that while all AI tools 

contribute to engagement, their effectiveness 

differs based on their level of interactivity and 

adaptability. 

To determine whether the differences in 

behavioral engagement across AI tool types were 

statistically significant, a one-way ANOVA was 

conducted. The analysis revealed a statistically 

significant difference among the three AI tool 

types, F(2, 67) = 4.87, p = .011. This finding 

indicates that the type of AI tool significantly 

influences students’ behavioral engagement in 

EFL learning activities. 

 

Table 3 One-way ANOVA results for engagement dimensions across AI tool types 
Variable Sum of Squares df Mean Square F Sig. 

Behavioral Engagement 2.84 2 1.42 4.87 .011 

Cognitive Engagement 3.02 2 1.51 5.24 .008 
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Emotional Engagement 1.96 2 0.98 3.12 .051 

To determine whether the differences in 

engagement across AI tool types were statistically 

significant, one-way ANOVA was conducted. The 

analysis revealed significant differences in 

behavioral engagement among the three AI tool 

types, F(2, 67) = 4.87, p = .011. Significant 

differences were also found in cognitive 

engagement, F(2, 67) = 5.24, p = .008. However, 

the differences in emotional engagement were not 

statistically significant, F(2, 67) = 3.12, p = .051. 

These findings suggest that AI tool types influence 

students’ behavioral and cognitive engagement 

differently, with AI Adaptive Learning Platforms 

generally producing higher engagement levels. In 

contrast, emotional engagement appeared to be 

more variable and less dependent on the specific 

type of AI tool used. 

The qualitative findings further elaborate on 

how AI tools influence students’ behavioural 

engagement in practice. The qualitative findings 

revealed several recurring themes related to 

behavioral engagement. A majority of participants 

(9 out of 12 participants, 75%) reported that AI 

tools increased their classroom participation and 

encouraged them to become more active during 

learning activities. In addition, 8 participants 

(66.7%) explained that AI-assisted tools helped 

them complete assignments more consistently and 

manage academic tasks more effectively. 

Furthermore, 7 participants (58.3%) stated that AI 

platforms promoted greater learning autonomy and 

self-directed learning behaviors. One participant 

commented as follows. 

 
“I participate more when using chatbot because it 

feels like I am talking to someone.” (S12) 

 

This excerpt suggests that AI chatbots create a 

sense of interaction that encourages students to 

become more actively involved in learning 

activities. The perception of communication 

appears to transform passive learning into an 

engaging experience. 

 
“The adaptive system makes me keep doing the 

tasks because it shows my progress step by step.” 

(S27) 

 

This statement indicates that structured 

feedback and progress tracking in adaptive 

platforms motivate students to persist in 

completing tasks. The visibility of progress 

appears to reinforce continuous engagement. 

 
“Sometimes I just follow the correction from the 

writing tool without really thinking.” (S05) 

 

This excerpt reveals a limitation of AI Writing 

Assistants. While they facilitate task completion, 

they may not always promote meaningful 

engagement, as students may rely on automated 

corrections without active involvement. 

 

The impact of artificial intelligence on students’ 

cognitive engagement 

The results also demonstrate that AI significantly 

contributes to students’ cognitive engagement, 

which involves their mental effort, use of 

strategies, and depth of understanding during 

learning. In this study, cognitive engagement was 

examined across the same three AI approaches to 

maintain consistency in analysis. Each AI tool 

offers different levels of cognitive support, ranging 

from error correction to interactive dialogue and 

adaptive feedback. These differences are important 

in understanding how AI influences higher-order 

thinking processes. The descriptive data suggest 

that AI not only facilitates learning but also 

encourages students to engage more deeply with 

the material. The following table summarizes the 

descriptive statistics of cognitive engagement. 

 

Table 4 Descriptive statistics result of cognitive engagement 
Method Mean Std. Deviation N 

AI Writing Assistant 4.02 0.58 23 

AI Chatbot Interaction 4.18 0.55 24 

AI Adaptive Learning Platform 4.35 0.50 23 

Total 4.18 0.55 70 

As presented in Table 3, AI Adaptive Learning 

Platforms yielded the highest mean score (M = 

4.35), indicating that these tools are particularly 

effective in promoting deeper cognitive 

engagement. AI Chatbot Interaction also showed a 

relatively high mean (M = 4.18), suggesting that 

interactive dialogue supports thinking processes 

and language experimentation. Meanwhile, AI 
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Writing Assistants recorded the lowest mean (M = 

4.02), which may reflect their more limited role in 

promoting analytical thinking. The standard 

deviation values are relatively low, indicating 

consistent responses among participants. The total 

mean score (M = 4.18) suggests that cognitive 

engagement is generally high across AI-supported 

learning environments. These findings imply that 

AI tools, particularly those with adaptive and 

interactive features, can effectively enhance 

students’ cognitive involvement. The qualitative 

analysis identified several themes associated with 

cognitive engagement. The most dominant theme 

was better understanding of learning materials, 

reported by 10 out of 12 participants (83.3%). 

Participants explained that AI tools provided 

immediate explanations and feedback that 

supported comprehension of difficult concepts. 

Moreover, 8 participants (66.7%) stated that AI 

applications encouraged them to think more 

critically and evaluate information more carefully 

during learning activities. Additionally, 7 

participants (58.3%) reported that AI tools 

improved their problem-solving abilities and 

reflective learning processes. The data provide 

further insights into these findings. 

 
“The AI explains my mistakes, so I understand 

why my answer is wrong.” (S33) 

 

This excerpt highlights the role of explanatory 

feedback in promoting cognitive engagement. 

Students are encouraged to reflect on their errors 

and develop a deeper understanding of the 

material. 

 
“When I use chatbot, I try different sentences and 

see how it responds.” (S18) 

 

This statement indicates that AI facilitates 

experimentation, which is an important aspect of 

critical thinking. Students actively test and refine 

their language use. 

 
“Sometimes I just accept the answer from AI 

without checking it again.” (S09) 

 

This excerpt reveals a potential drawback, 

where over-reliance on AI may reduce independent 

thinking. It suggests that while AI supports 

cognition, it may also limit critical evaluation if not 

used carefully. 

 

The impact of artificial intelligence on students’ 

emotional engagement 

The findings related to emotional engagement 

show that AI has a generally positive, yet more 

varied, impact on students’ affective responses. 

Emotional engagement includes students’ interest, 

enjoyment, motivation, and anxiety during 

learning activities. Compared to behavioral and 

cognitive engagement, emotional engagement 

appears to be more subjective and influenced by 

individual experiences. The analysis across 

different AI approaches provides insight into how 

specific features affect students’ emotions. The 

following table presents the descriptive statistics of 

emotional engagement. 

 

Table 5 Descriptive statistics result of emotional engagement 
Method Mean Std. Deviation N 

AI Writing Assistant 3.90 0.62 23 

AI Chatbot Interaction 4.20 0.57 24 

AI Adaptive Learning Platform 4.10 0.59 23 

Total 4.07 0.59 70 

As shown in Table 4, AI Chatbot Interaction 

produced the highest mean score (M = 4.20), 

indicating that interactive features are particularly 

effective in generating positive emotional 

responses. AI Adaptive Learning Platforms also 

showed relatively high engagement (M = 4.10), 

especially in terms of motivation. In contrast, AI 

Writing Assistants recorded the lowest mean (M = 

3.90), suggesting that less interactive tools may not 

strongly influence students’ emotions. The 

standard deviation values indicate moderate 

variation, reflecting diverse emotional experiences 

among students. The total mean score (M = 4.07) 

suggests that emotional engagement is generally 

positive, although less consistent than other 

dimensions. These findings highlight the 

importance of interactivity in enhancing emotional 

engagement. The qualitative findings also 

demonstrated several themes related to emotional 

engagement. Increased learning motivation 

emerged as the most frequently reported theme, 

mentioned by 8 out of 12 participants (66.7%). 

Participants noted that AI-assisted tools created 

more engaging and enjoyable learning 

experiences. In addition, 7 participants (58.3%) 

explained that AI reduced their anxiety during 
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language learning activities and increased their 

confidence when practicing English. Furthermore, 

6 participants (50%) described AI-supported 

learning as more interactive and emotionally 

supportive compared to traditional learning 

methods. The qualitative findings illustrate these 

emotional experiences. 

 
“I feel more confident when using AI because I 

can practice without being judged.” (S41) 

 

This excerpt shows that AI reduces anxiety and 

creates a safe learning environment, which 

enhances students’ confidence. 

 
“Chatbot is fun because it feels like chatting with 

a real person.” (S22) 

 

This statement emphasizes the role of 

interactivity in increasing enjoyment. Emotional 

engagement is strengthened when learning feels 

natural and engaging. 

 
“Sometimes I feel frustrated because I don’t 

understand the feedback.” (S14) 

 

This excerpt indicates that unclear feedback can 

negatively affect emotional engagement. 

Emotional responses are closely linked to the 

usability of AI tools. 

 

Relationships between AI use and dimensions of 

engagement 

To further examine the relationship between AI use 

and student engagement, Pearson product-moment 

correlation analysis was conducted. This analysis 

aims to determine the strength and direction of the 

relationship between AI use and the three 

dimensions of engagement. Understanding these 

relationships is essential to identify which aspects 

of engagement are most influenced by AI. The 

following table presents the correlation results. 

 

Table 6 Correlation between AI use and students’ 

engagement 
 

 

Variable 

r 
95% 

CI 

Sig. (2-

tailed) 
N 

Behavioral 

Engagement 
.68** 

[.53, 

.79] 
.000 70 

Cognitive 

Engagement 
.62** 

[.45, 

.75] 
.000 70 

Emotional 

Engagement 
.55** 

[.36, 

.70] 
.000 70 

As presented in Table 5, AI use shows a strong 

positive correlation with behavioral engagement (r 

= .68, 95% CI [.53, .79]), indicating that increased 

use of AI is associated with higher levels of 

participation and task engagement. The correlation 

with cognitive engagement is also strong (r = .62, 

95% CI [.45, .75]), suggesting that AI supports 

deeper learning processes. Meanwhile, the 

correlation with emotional engagement is 

moderate (r = .55, 95% CI [.36, .70]), indicating 

that emotional responses are influenced by 

additional factors beyond AI use. All correlations 

are statistically significant (p = .000), confirming 

the robustness of these relationships. 

 
“AI makes me do more practice because it is easy 

to access anytime.” (S30) 

 

This supports the strong relationship with 

behavioral engagement, as accessibility increases 

participation. 

 
“It helps me understand better, but I still need to 

think carefully.” (S11) 

 

This reflects the cognitive dimension, where AI 

supports understanding but does not fully replace 

independent thinking. 

 
“I enjoy using AI, but sometimes it depends on the 

situation.” (S07) 

 

This explains the moderate relationship with 

emotional engagement, as emotions are influenced 

by multiple contextual factors. Overall, the results 

demonstrate that AI significantly enhances student 

engagement across behavioral, cognitive, and 

emotional dimensions, with varying levels of 

influence across each domain. 

The findings of this study demonstrate that 

Artificial Intelligence (AI) has a significant and 

positive impact on students’ behavioral, cognitive, 

and emotional engagement in EFL learning 

contexts. These results generally support the 

growing body of research that highlights the 

potential of AI to enhance language learning 

experiences (Franjić and Božinovski, 2025; Muñoz 

et al., 2025). However, a closer examination 

reveals that the extent and nature of this impact 

vary across different dimensions of engagement 

(Liu et al., 2024; Moybeka et al., 2023). In 

particular, the strongest influence was observed in 
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behavioral engagement, followed by cognitive 

engagement, while emotional engagement showed 

more variability. This pattern is consistent with 

several previous studies, yet it also reveals 

important nuances that contribute to ongoing 

discussions in the field (Li & Huang, 2020). 

Therefore, this section discusses how the current 

findings align with, extend, and in some cases 

challenge existing research. 

The correlation coefficients obtained in this 

study were generally comparable to previous 

studies reporting moderate positive relationships 

between AI use and student engagement. However, 

the behavioral engagement correlation (r = .68) 

appeared slightly stronger than the average effect 

sizes commonly reported in prior research, 

suggesting that AI tools may have a particularly 

strong influence on students’ participation and 

learning behaviors in the Indonesian EFL context. 

The correlation coefficients identified in this 

study also indicate meaningful practical 

implications for educational settings. The 

correlation between AI use and behavioral 

engagement (r = .68) represents a large effect size, 

suggesting that approximately 46% of the variance 

in behavioral engagement can be explained by AI 

use (r² = .46). This finding indicates that AI-

assisted learning tools have substantial potential to 

enhance students’ participation, task involvement, 

and learning activity engagement (Seo, 2024). 

Similarly, the correlation with cognitive 

engagement (r = .62) indicates that approximately 

38% of the variance in cognitive engagement is 

associated with AI use, demonstrating a strong 

influence on students’ critical thinking and 

learning processes. Meanwhile, the correlation 

with emotional engagement (r = .55) suggests that 

AI use explains approximately 30% of the variance 

in emotional engagement, indicating a moderate-

to-strong contribution to students’ motivation, 

confidence, and enjoyment in language learning 

activities. 

With regard to behavioral engagement, the 

findings of this study are consistent with previous 

research indicating that AI tools can increase 

students’ participation and task completion. Prior 

studies have shown that AI-supported 

environments, particularly those incorporating 

interactive and adaptive features, encourage 

students to become more actively involved in 

learning activities (Guo et al., 2024; Quan et al., 

2024). Research on AI-based language platforms 

has demonstrated that immediate feedback and 

structured progression systems can sustain 

learners’ attention and persistence (Nazari et al., 

2021; Utami et al., 2023).  

The present study confirms these findings by 

showing that AI Adaptive Learning Platforms 

yielded the highest level of behavioral engagement 

among students. This supports the argument that 

structured and goal-oriented AI systems are 

effective in promoting consistent learning 

behaviors. However, the current study extends 

previous research by demonstrating that not all AI 

tools contribute equally to engagement. 

Specifically, AI Writing Assistants were found to 

have a relatively lower impact on behavioral 

engagement, suggesting that interactivity is a 

critical factor in determining effectiveness (Feng et 

al., 2025; Tate et al., 2025). This finding adds a 

more nuanced perspective to the literature by 

highlighting differences across types of AI tools. 
AI Writing Assistants recorded the lowest mean 

scores across all engagement dimensions 

compared to AI chatbots and adaptive learning 

platforms. One possible explanation is that writing 

assistants tend to function mainly as corrective 

tools focused on grammar and language accuracy 

rather than interactive learning support (Feng et al., 

2025). As a result, students may use these tools 

more passively for editing purposes instead of 

engaging actively in the learning process. In 

contrast, AI chatbots and adaptive platforms 

provide more interactive, personalized, and 

responsive learning experiences, which may 

contribute to higher levels of behavioral, cognitive, 

and emotional engagement. 

In terms of cognitive engagement, the results of 

this study also align with previous research 

emphasizing the role of AI in supporting deeper 

learning processes. Earlier studies have suggested 

that AI can facilitate cognitive engagement by 

providing personalized feedback, enabling self-

regulated learning, and encouraging critical 

thinking (Barrot, 2021; Link et al., 2024). The 

findings of this study support these claims, as 

students reported that AI helped them understand 

their mistakes and explore alternative responses. In 

particular, AI Adaptive Learning Platforms and 

Chatbot Interactions were found to promote higher 

levels of cognitive engagement, which is consistent 

with research highlighting the benefits of 

interactive and adaptive technologies (Kwon and 

Shin, 2023; Silitonga et al., 2024).  

Despite the significant findings, this study has 

several limitations that should be acknowledged. 

First, the study was conducted within a single 

higher education institution, which may limit the 

generalizability of the findings to other educational 
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contexts. Second, the study relied heavily on self-

reported data, which may be influenced by social 

desirability bias, as participants may have provided 

responses perceived as favorable or socially 

acceptable. Third, the cross-sectional nature of the 

study limits the ability to examine long-term 

changes in student engagement over time. 

In addition, although thematic analysis was 

conducted carefully, the study did not employ 

extensive inter-rater reliability procedures 

throughout the entire qualitative coding process, 

which may influence the consistency of theme 

interpretation. The absence of a control group also 

limits the ability to determine causal relationships 

between AI use and student engagement. 

Furthermore, the study did not include long-term 

follow-up observations, making it difficult to 

assess whether the positive effects of AI-assisted 

learning on engagement can be sustained over 

extended periods. Future studies are therefore 

encouraged to involve multiple institutions, 

longitudinal designs, control-group comparisons, 

and more rigorous qualitative validation 

procedures to provide a more comprehensive 

understanding of AI-assisted engagement in EFL 

learning contexts. 

The findings related to emotional engagement 

present a more complex picture and partially align 

with previous studies. Many earlier studies have 

reported that AI can enhance students’ motivation, 

interest, and enjoyment by creating interactive and 

low-anxiety learning environments (Erito, 2020; 

Ismail and Alharkan, 2024). The current study 

supports these findings, as students expressed 

increased confidence and enjoyment when using 

AI, particularly through chatbot interactions. This 

is consistent with research suggesting that AI can 

reduce fear of making mistakes and create a 

supportive learning atmosphere. However, unlike 

some previous studies that report consistently 

positive emotional outcomes, this study found that 

emotional engagement was more variable. Some 

students experienced confusion and frustration, 

particularly when AI feedback was unclear or 

difficult to interpret. This finding highlights a 

limitation that has not been sufficiently addressed 

in earlier research. It suggests that emotional 

engagement is not solely determined by the 

presence of AI but also by the quality and clarity of 

its interaction with users. Therefore, this study 

extends the literature by demonstrating that 

emotional responses to AI are more context-

dependent and individualized. 

Furthermore, the correlation analysis in this 

study provides additional insights that both support 

and refine previous findings. The strong 

correlation between AI use and behavioral 

engagement is consistent with earlier research 

emphasizing the role of technology in increasing 

participation and activity levels. Similarly, the 

positive correlation with cognitive engagement 

aligns with studies that highlight AI’s capacity to 

support deeper learning processes. However, the 

relatively weaker correlation with emotional 

engagement adds a new dimension to existing 

knowledge. While previous research often assumes 

a direct positive relationship between AI and 

emotional outcomes, the current findings suggest 

that this relationship is more complex and 

mediated by various factors (Teng, 2024b; Wang 

et al., 2024). This indicates that emotional 

engagement may require additional pedagogical 

support beyond technological intervention. As 

such, this study contributes to a more differentiated 

understanding of how AI influences different 

aspects of engagement. 

Another important contribution of this study 

lies in its contextual focus. Much of the existing 

research on AI in language learning has been 

conducted in technologically advanced settings, 

where access to digital resources and infrastructure 

is relatively high (Weng and Chiu, 2023). In 

contrast, this study was conducted in an Indonesian 

EFL context, which may present different 

challenges and opportunities. The findings suggest 

that AI can still have a positive impact on 

engagement in such contexts, although its 

effectiveness may depend on factors such as digital 

literacy and familiarity with technology. This 

supports previous calls for more context-sensitive 

research in the field of educational technology. At 

the same time, the study highlights the importance 

of considering local conditions when 

implementing AI in education. This contextual 

perspective adds to the literature by providing 

evidence from an underrepresented setting. 

Finally, the findings of this study have 

important implications for both research and 

practice. From a research perspective, the study 

supports the multidimensional conceptualization 

of engagement and demonstrates the value of 

examining behavioral, cognitive, and emotional 

aspects simultaneously. This approach provides a 

more comprehensive understanding of how AI 

influences learning. From a practical perspective, 

the findings suggest that educators should carefully 

select and integrate AI tools based on their specific 

features and intended outcomes. While adaptive 

and interactive tools appear to be more effective in 

enhancing engagement, less interactive tools may 
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require additional pedagogical support. Moreover, 

the potential risks of over-reliance and negative 

emotional responses should be addressed through 

guided use and teacher intervention. Overall, this 

study not only confirms existing knowledge but 

also extends it by offering a more nuanced and 

contextually grounded understanding of AI in EFL 

learning. 

 

CONCLUSION  

This study investigated how Artificial Intelligence 

(AI) influences EFL students’ behavioral, 

cognitive, and emotional engagement, as well as 

the relationships between AI use and these 

dimensions of engagement. The findings revealed 

that AI positively influenced all three dimensions 

of engagement, although the degree of influence 

varied across dimensions. Behavioral engagement 

demonstrated the strongest relationship with AI 

use (r = .68), indicating that AI effectively 

promotes active participation, task completion, and 

sustained involvement in learning activities. 

Cognitive engagement also showed a strong 

positive relationship (r = .62), suggesting that AI 

supports deeper understanding, critical thinking, 

and reflective learning processes. Meanwhile, 

emotional engagement demonstrated a moderate 

positive relationship (r = .55), indicating that 

students’ emotional responses toward AI-

supported learning were more variable and 

influenced by individual experiences and the 

quality of interaction with AI tools. The study also 

found that different AI tools contributed to 

engagement in different ways. AI Adaptive 

Learning Platforms were the most effective in 

supporting behavioral and cognitive engagement, 

while AI Chatbot Interaction contributed more 

strongly to emotional engagement. In contrast, AI 

Writing Assistants demonstrated comparatively 

lower engagement outcomes across all dimensions. 

The study further revealed that different AI 

tools contribute to engagement in different ways. 

AI Adaptive Learning Platforms were found to be 

the most effective in enhancing behavioral and 

cognitive engagement due to their personalized 

and feedback-driven features. AI Chatbot 

Interaction contributed significantly to emotional 

engagement by creating a more interactive and less 

anxiety-inducing learning environment. In 

contrast, AI Writing Assistants showed 

comparatively lower impact across all engagement 

dimensions, possibly because students perceived 

them primarily as corrective tools rather than 

interactive learning supports. 

Correlation analysis confirmed positive 

relationships between AI use and all engagement 

dimensions, with the strongest relationship 

observed in behavioral engagement. These 

findings suggest that AI has a substantial influence 

on students’ learning participation and cognitive 

involvement, while its effect on emotional 

engagement is more complex and dependent on 

contextual and individual factors. The qualitative 

findings also indicated that students valued the 

immediacy and interactivity of AI tools, although 

concerns regarding unclear feedback and over-

reliance were still evident. 

This study contributes to the growing literature 

on AI-assisted language learning by providing a 

multidimensional analysis of engagement within 

the underrepresented Indonesian EFL higher 

education context. Practically, the findings suggest 

that educators should adopt a balanced and critical 

approach to AI integration by selecting tools that 

align with learning objectives and encourage 

meaningful interaction. Overall, AI should be 

viewed as a complementary tool that supports, 

rather than replaces, the role of teachers in 

facilitating effective language learning. 

Future research is recommended to further 

explore the long-term impact of AI on student 

engagement through longitudinal research designs. 

Comparative studies examining the effectiveness 

of specific AI tools in different language learning 

tasks would also provide more detailed insights 

into how particular technologies influence 

engagement dimensions. In addition, future studies 

should investigate the role of teacher guidance and 

instructional strategies in maximizing the benefits 

of AI-assisted learning while minimizing potential 

over-reliance on technology. Further research 

involving diverse Indonesian educational contexts, 

including public universities, secondary schools, 

and rural learning environments, is also necessary 

to improve the generalizability and contextual 

understanding of AI integration in EFL education. 
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