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ABSTRACT: The growing integration of artificial intelligence tools in education has sparked an increasing interest in determining
students’ level of learning engagement with these tools across cognitive, emotional, and behavioral dimensions, assessing their
academic performance, and examining the relationship and predictive value of engagement on academic performance. A
correlational and causal research design was employed to explore associations and causality between variables. The respondents
were junior high school students from selected private schools in Cagayan de Oro City. Stratified random sampling was used to
ensure equitable representation among the three participating schools. A researcher-made questionnaire measured learning
engagement, while academic performance was based on the average first and second quarter grades. Descriptive statistics, Mean,
Standard Deviation, Pearson r, and Multiple Linear Regression were used to analyze the data. The mean score for behavioral,
emotional, and cognitive was highly engaged. The respondents’ level of academic performance was outstanding, and behavioral
engagement showed a very strong positive correlation with the students’ academic performance. It can be concluded that the
students found enjoyment in using Al tools to help them improve their academic performance. Students may continue to use Al
tools to improve their academic performance, but not to the extent of purely depending on them all the time. It is recommended
that educators focus on strengthening students’ cognitive engagement using well-designed Al tools. while also revising teaching
methods to encourage greater cognitive involvement.
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I. INTRODUCTION

Learning engagement refers to the level of involvement and motivation a learner shows in the learning process. It
encompasses their interest, curiosity, attention, and passion for the lesson. In essence, it is about how deeply a learner connects
with the learning experience and how actively they participate in it. This, therefore, involves actively interacting with the
material, asking questions, and participating in discussions. As such, engaged learners can concentrate and maintain their
attention on the task at hand. This would probably result in a better class performance.

Hence, classrooms today are gradually evolving as educators’ experiment with new approaches, including the use of
artificial intelligence (Al). Instead of relying solely on fixed teaching methods, some turn to digital systems that respond in real
time to how each student interacts with the material. Whether it is a smart tutoring app or a learning tool that adapts as a student
progress, the goal is to help learners advance at a pace that suits their own understanding and learning style. It is believed that
learning engagement goes beyond simply staying focused during lessons; it reflects how students process information, act within
the learning environment, and emotionally connect to their studies. An actively engaged student is more likely to understand
concepts deeply, participate in discussions, and perform well academically. Al tools are designed to support this process by
offering interactive lessons, real-time feedback, and personalized learning pathways (Ellikkal & Rajamohan, 2024).

With Al tools employed by teachers in the classroom, it is expected that the academic performance level of students,
typically measured by their grades, test scores, and overall academic accomplishments, will be much better. The students’ ability
to master subject matter, apply knowledge, and engage in their studies will improve. Thus, become successful in their educational
endeavors.

Huang's et al. (2023) pointed out the improvements in students’ interests, efforts, and academic results when instruction
is tailored more personally. Even so, the actual effect of these technologies on student learning and engagement still raises
important questions and deserves closer examination. Moreover, previous research has explored Al’s impact, showing that these
tools contribute to better engagement and improved academic results. In addition, structured feedback mechanisms in Al-driven
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learning environments have also activated cognitive and emotional engagement, especially in online learning settings (Saleem et
al., 2025). Despite growing interest in artificial intelligence in education, most studies concentrate on its application in colleges
and universities. This leaves limited insight into how such technologies affect younger learners, particularly those in junior high.
Since this stage plays a key role in shaping study habits and core academic abilities, it becomes increasingly important to explore
how Al tools influence student engagement and educational progress at this level. Hence, this study was conducted.

The worldwide and extensive application of Artificial Intelligence (Al) in education has enabled the development of
personalized learning experiences driven by data. This study is based on three key theories—Al Theory, Self-Determination Theory,
and Learning Engagement Theory, which collectively offer a framework for examining how Al tools influence student engagement
and academic performance. These theories provide strong foundations in understanding the mechanisms behind Al-driven
learning environments, student motivation, and the relationship between engagement and academic success. Artificial
Intelligence Theory is the basis of this study, emphasizing its significant influence of Al-powered tools in education by delivering
individualized instruction, prompt feedback, and customized learning assistance.

Students receive personalized learning material through Al-based applications that tailor the output based on the
students’ learning abilities, allowing them to progress at their own speed and get instant feedback on their progress. According
to Ouyang and Jiao (2021), Al in education operates through three main paradigms: intelligent tutoring systems, learning analytics,
and automated assessments, each contributing to improving students’ engagement and learning outcomes. Al-supported tools
are expected to successfully promote students’ more active learning and their academic achievement.

Various elements impacted learning engagement, including the setting, social interactions, and the technology. It is
closely linked to students’ motivation, where Self-Determination Theory (SDT) becomes relevant. Self-Determination Theory
(SDT), initially developed by Deci and Ryan and later applied in educational contexts, suggests that students are more inclined to
participate in learning when their core psychological needs—autonomy, competence, and relatedness—are satisfied (Guay, 2021).
Al solutions are valuable in supporting students by giving them their educational destiny. They provide positive, timely feedback
that helps build students’ confidence and helps shape environments that foster student collaboration and peer interaction. When
students feel motivated and are in charge of their learning, they are more likely to fully invest in the topic and actively engage in
the learning process. It is believed that Al tools can enhance students’ motivation by satisfying these psychological needs, and
whether this motivation translates into better engagement and academic outcomes.

In addition to motivation, Learning Engagement Theory offers valuable perspectives on how technology-enhanced
learning experiences can influence students' academic achievements. Learning engagement is generally divided into three key
dimensions: cognitive, behavioral, and emotional (Pan & He, 2024). Al tools support cognitive engagement by offering interactive
and thought-provoking content, behavioral engagement through gamified activities and progress tracking, and emotional
engagement by creating a more enjoyable and less intimidating learning environment. Research suggests that more engaged
students tend to achieve higher academic performance, making engagement a crucial factor in learning. This study examined the
extent to which Al tools enhance these different dimensions of engagement and whether engagement serves as a bridge between
Al utilization and academic success.

By integrating these three theories, this study explored the interconnectedness of Al tools, student engagement, and
academic performance. Artificial Intelligence Theory explains how Al tools function within learning environments, Self-
Determination Theory provides insights into how Al tools can support student motivation, and Learning Engagement Theory
highlights the role of engagement in improving academic outcomes. Understanding these relationships allowed educators and
policymakers to make well-informed decisions about incorporating Al into the classroom so that these technologies can enhance,
and not substitute, the human content of teaching and learning. The illustration on the next page illustrates the relationship
between learning engagement in education and academic performance. It illustrates how students' engagement across
behavioral, cognitive, and emotional dimensions can impact their academic performance. This research treats learning
engagement as the independent variable, while academic performance, as indicated by students' average grades during the first
and second quarters, is the dependent variable.

Behavioral engagement is how students participate in pedagogical activities such as attending classes, performing tasks,
and participating in discussions. If students attend and complete work, they are more likely to establish effective study habits,
which can improve educational outcomes. Cognitive engagement, meanwhile, relates to the depth at which they engage with the
material. Students who think about a concept critically, contemplate it, think about it declaratively, and practice it have better
retention and do better on exams. Lastly, emotional engagement pertains to how students feel about and connect emotionally
with their learning experience. A positive emotional connection to their studies, such as feeling motivated, interested, or excited
about learning, can increase perseverance, especially when faced with academic challenges.
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This study aims to investigate how these dimensions of engagement influence students' academic success. Whether these more
engaged students (behaviorally, cognitively, or emotionally) performed better academically than the less engaged is the subject
of this study. If this connection can be understood, educators may be able to design interventions to increase engagement,
perhaps employing Al tools to foster an interactive and more student-focused learning.

Il. METHODOLOGY

This study employed a descriptive correlational and causal research design to investigate the relationship between Al-
assisted learning engagement and the academic performance of junior high school students. The descriptive component captured
the students’ level of engagement with Al tools, while the correlational aspect measured the connection between their behavioral,
cognitive, and emotional engagement and academic performance. Correlational design was used to examine the relationships
between or among two or more variables in a single group, which can occur at several levels (Devi et.al, 2023). Causal research
design was employed to investigate cause-and-effect relationships between variables (Ghanad, 2023). The causal part examined
whether Al-supported engagement had a direct influence on students’ first and second-quarter grades.
The statistical tools utilized in this study are the following:

Problems 1 and 2 used the Mean and Standard Deviation to determine the extent of the respondents’ learning engagement
and academic performance. Problem 3 employed Pearson's Product-Moment Correlation Coefficient to test for a significant
relationship between respondents’ learning engagement and academic performance at 0.05 level of significance. Problem 4 used
the Multiple Linear Regression Analysis to determine which among the independent variables singly or in combination influences
the dependent variable.

Ill. RESULTS AND DISCUSSION

Problem 1. What is the respondents’ level of learning engagement in terms of:
1.1. behavioral;
1.2. emotional; and
1.3 cognitive?

Table 1: Overall Learning Engagement with Al Tools

Variables Mean SD Description Interpretation
Behavioral 3.41 1.10 Agree Highly Engaged
Emotional 3.51 1.09 Agree Highly Engaged
Cognitive 3.55 1.03 Agree Highly Engaged
Overall 3.49 1.07 Agree Highly Engaged

Note: 4.21-5.00 - Very High  3.41-4.20 - High 2.61-3.40- Average 1.81-2.60- Low 1.00-1.80 - Very Low

Table 1 presents the Overall Engagement with Al Tools. It has an overall mean of 3.49 and SD = 1.07, described as Agree
and interpreted as Highly Engaged. This result indicates that students generally agreed they were behaviorally, emotionally, and
cognitively engaged when using Al tools, across all subdomains. The researcher observed that these high engagement levels may
be due to the interactive and responsive features of Al tools, which often include real-time feedback and tailored learning
experiences. These results suggest that students found Al tools not only useful but also motivating, helping them participate more
actively in class tasks. The consistent scores across the three dimensions reflect a balanced perception of engagement, implying
that Al tools support the holistic development of learning behaviors. The use of Al seems to help students remain attentive,
emotionally connected, and mentally involved in their academic activities.

This finding was supported by Li and Xue (2023), who emphasized the reciprocal nature of student engagement and
learning environments, particularly when supported by technology. Similarly, Nguyen et al. (2024) highlighted how adaptive
learning platforms and Al-driven systems improve student involvement by customizing instruction and providing immediate
feedback. According to Rajabalee et al. (2019), meaningful engagement in digital learning environments is crucial for academic
success, underlining the role of participatory digital tools. Zawacki-Richter et al. (2019) also noted that Al-powered educational
systems enhance behavioral engagement by offering personalized learning pathways. Lastly, Mamun and Lawrie (2023) affirmed
that Al-supported inquiry learning helps students stay engaged with content by promoting autonomy and curiosity.

In the table, cognitive engagement received the highest Mean score of 3.55 and SD = 1.03, described as Agree and
interpreted as Highly Engaged. This result suggested that among the three variables—behavioral, emotional, and cognitive
engagements, students demonstrated the strongest involvement in cognitive aspects when using Al tools in their learning.
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The researcher believed that this strong cognitive engagement indicated that students were actively processing
information, utilizing metacognitive strategies, and persisting in academic tasks while interacting with Al platforms. This high level
of engagement might have stemmed from the Al tools’ ability to personalize content, challenge students intellectually, and
stimulate critical thinking. It also implied that learners were more mentally invested and motivated to understand complex
materials through the support of adaptive technology. The finding showed that Al integration encouraged deep learning
approaches rather than surface-level memorization, which contributed to meaningful academic experiences.

This result was supported by Shi et al. (2021), who emphasized that cognitive engagement involved focused attention,
metacognitive strategy use, and sustained academic effort. Similarly, Venn et al. (2020) found that Al tools significantly shaped
students’ ability to engage cognitively, especially by enhancing critical thinking through interactive digital content. Chaudhary et
al. (2024) confirmed that Al-enhanced learning platforms helped students process complex information and supported real-time
academic forecasting based on cognitive needs. Adams (2025) also stated that Al fostered curiosity and learning ownership,
essential for higher-order thinking development. Moreover, DiCerbo (2024) argued that Al promoted inquiry-based learning,
wherein students actively constructed knowledge, further reinforcing the strong cognitive engagement observed in the study.

In the same table, the behavioral engagement received the lowest Mean score of 3.41 and SD = 1.10, described as Agree
and interpreted as Highly Engaged. This result indicated that although students were still highly engaged behaviorally, this
dimension of engagement scored lower compared to emotional and cognitive engagements. The researcher interpreted this as a
possible reflection of students’ varying levels of physical or observable participation in Al-assisted learning activities, such as
completing tasks on time, attending sessions, and interacting actively. It might have also indicated that while students were
mentally and emotionally motivated, their outward actions, such as punctuality, participation, and consistency, could have been
less influenced by Al tools. Al platforms may have enhanced thinking and feeling processes more than action-oriented behaviors.
The finding suggested that although Al contributed to behavioral engagement, it may not have fully replaced the value of teacher-
driven structure or peer accountability in maintaining consistent learning behaviors.

This aligned with Zawacki-Richter et al. (2019), who found that Al tools supported students’ behavioral engagement
through adaptive learning and intelligent tutoring, but noted that the extent of behavioral change could vary. Similarly, the Gates
Foundation (2023) emphasized that Al tools functioned as learning assistants, promoting time management and task completion.
Yang and Ogata (2022) revealed that personalized learning analytics improved students’ behavioral involvement by providing real-
time feedback based on performance. However, Fahmy (2023) warned that while Al could boost task efficiency, it might reduce
students’ willingness to attend traditional classes. Consoli et al. (2024) further asserted that the effectiveness of Al in promoting
behavioral engagement depended on the quality of its integration into the learning environment.

Problem 2. What is the respondents’ level of academic performance?

Table 2: Academic Performance

Grade Frequency Percentage Mean Standard Interpretation
Deviation

90-100 105 52.76 90.63 2.98 Outstanding

85-89 88 44.22

80-84 6 3.02

Total 199 100.00

Note: .90-100 — Outstanding 85-90 - Very Satisfactory 80-84 - Satisfactory 75-79 - Fairly Satisfactory below 75 - Did not
Meet Expectations

Table 2 presents the Academic Performance. It has an overall Mean of 90.63 and SD = 2.98, interpreted as Outstanding.
This suggests that the majority of students performed at a high academic level, indicating strong achievement outcomes. The
results show that 52.76% of students scored between 90-100, 44.22% scored between 85-89, and only 3.02% scored between
80-84, reinforcing the overall outstanding interpretation. This outstanding performance suggests that learners not only met but
also exceeded academic expectations, potentially due to factors such as motivation, effective technological integration, and
supportive learning environments. The researcher believed that this level of performance may reflect the positive impact of
innovative strategies like Al tools and hybrid learning models. Such an environment likely cultivated higher engagement, allowing
students to demonstrate mastery in their academic tasks. Furthermore, the minimal percentage of lower scores indicates a narrow
performance gap, which may highlight the effectiveness of interventions or instruction that meet varied student needs.
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According to Ellikkal and Rajamohan (2024), Al-powered tools use adaptive learning technologies to provide instruction
tailored to each learner’s needs, thereby enhancing academic success. Mirdad et al. (2024) also emphasized that personalized
feedback through Al systems increased engagement and contributed to deeper learning outcomes. Yakhina et al. (2024)
discovered that real-time Al support in problem-solving enhanced academic achievement among engineering students. Das et al.
(2023) confirmed that personalized Al strategies improved performance by aligning with individual learning styles. Moreover,
Almusaed et al. (2023) noted that in hybrid learning environments, Al-driven tools significantly enhanced both motivation and
academic achievement.

The highest-grade range, frequency, and percentage in the table showed that the 90-100 range had the highest number
of students, with a frequency of 105 and a percentage of 52.76%. This means that more than half of the respondents achieved an
Outstanding level of academic performance. The researcher interpreted this as a strong indication of academic excellence among
the majority of students. This high achievement level might have resulted from the use of effective instructional methods,
including Al-powered learning tools that provided adaptive and personalized experiences. The findings suggested that students
were well-supported both technologically and pedagogically, contributing to their academic success. Moreover, this result may
reflect students’ high levels of motivation and self-regulation, enhanced by accessible and engaging digital learning environments.

In support of these insights, Ellikkal and Rajamohan (2024) stated that Al tools equipped with adaptive learning features
allowed for customized instruction, leading to improved academic results. Mirdad et al. (2024) found that Al-based platforms
increased engagement through personalized feedback, which contributed to deeper learning. Yakhina et al. (2024) highlighted the
role of real-time support from Al systems in helping students succeed academically, particularly in problem-solving tasks. Similarly,
Das et al. (2023) emphasized the positive impact of aligning Al tools with individual learning styles, which fostered academic
improvement. Almusaed et al. (2023) concluded that Al integration in hybrid learning environments boosted both motivation and
performance, highlighting its role in achieving outstanding academic outcomes.

Conversely, the lowest grade range, frequency, and percentage in the table showed that the 80—84 range had the fewest
number of students, with a frequency of 6 and a percentage of 3.02%. This result indicated that only a small portion of students
performed at the Satisfactory level. The researcher believed that this minimal percentage might reflect the effectiveness of
academic strategies and technological interventions implemented in the learning environment. It was possible that the integration
of Al tools, adaptive feedback systems, and supportive teaching practices contributed to a general uplift in student performance,
leaving fewer learners in the lower academic tiers. This finding might also signify that the learning context had reduced barriers
to performance, allowing the majority of students to attain higher levels of achievement. The relatively low frequency in this grade
range could have been an indication of the success of personalized learning approaches and active engagement practices.

Supporting this interpretation, Das et al. (2023) found that Al-driven, personalized learning pathways significantly
improved academic outcomes by catering to individual learning preferences. Ellikkal and Rajamohan (2024) highlighted that Al-
powered adaptive learning tools helped address student weaknesses through targeted instruction. According to Mirdad et al.
(2024), students benefitted from interactive Al feedback, which enhanced their learning depth and engagement. Yakhina et al.
(2024) also reported that real-time Al support enabled more efficient problem-solving and learning progression. Finally, Almusaed
et al. (2023) emphasized that Al integration in hybrid learning not only boosted motivation but also reduced performance gaps
among students.

Problem 3. Is there a significant relationship between the respondent’s level of learning engagement and academic performance?

Table 3 presents the Correlation Analysis. The results showed that behavioral engagement (r = 0.835, p = 0.000) and
emotional engagement (r = 0.650, p = 0.000) have a significant positive correlation with academic performance, while cognitive
engagement (r= 0.004, p= 0.952) does have any correlation.

Table 3: Correlation Analysis

Independent Variables r-value p-value Description Decision on Ho Interpretation
Behavioral 0.835%* 0.000 Very Strong Positive Reject Significant
Emotional 0.650** 0.000 Strong Positive Reject Significant

Cognitive 0.004 0.952 No Correlation Accept Not Significant

**_ Correlation is significant at the 0.01 level (2-tailed).

These findings imply that students’ behavioral and emotional involvement are crucial contributors to their academic
outcomes. The behavioral engagement’s very strong correlation suggests that consistent class participation, assignment
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completion, and proactive learning behaviors were highly influential in academic success. Emotional engagement also played a
significant role, indicating that students’ interest and emotional investment in learning affected their performance. Conversely,
the lack of correlation in cognitive engagement may reflect an over-reliance on Al tools, which possibly hindered students from
deeply processing learning content independently. The researcher interpreted this as a sign that while technology may assist
learning, it should not replace active cognitive involvement.

These findings aligned with Zawacki-Richter et al. (2019), which emphasized that Al-powered tools increase students’
behavioral engagement by offering adaptive learning and personalized support. Yang and Ogata (2022) also noted that behavioral
engagement improved when students received real-time feedback, leading to better study habits and participation. In the
emotional domain, Khan et al. (2023) found that positive emotions such as enjoyment and interest contributed significantly to
academic outcomes. Guay (2021) further explained that meeting students' autonomy and relatedness needs enhanced emotional
engagement, thereby fostering intrinsic motivation. Thomas and Allen (2020) confirmed that emotional intelligence supports
students’ resilience and motivation in academic settings. Pan and He (2024) indicated that emotional connection to learning
activities strongly influenced students’ acceptance of innovative classroom models. Santos et al. (2023) reinforced those students
with strong emotional and social competencies were more likely to be engaged academically. Ouyang and Jiao (2021) highlighted
that Al tools should support rather than replace emotional connections in learning, further emphasizing that emotionally engaged
students perform better when these relationships are maintained.

The results showed that behavioral engagement had the highest correlation with academic performance, with an r-value
of 0.835 and a p-value of 0.000, indicating a very strong positive relationship. The description of the correlation was Very Strong
Positive, leading to the rejection of the null hypothesis and the interpretation that the relationship was statistically significant. The
researcher viewed this result as highly indicative of the importance of active student participation in academic tasks. Behavioral
engagement, such as timely submission of assignments, participation in discussions, and class attendance, significantly influenced
learning outcomes. This strong correlation suggested that external manifestations of engagement were closely tied to students'
academic success. It also implied that observable learning behaviors may serve as reliable predictors of performance in Al-
supported environments. From the researcher’s perspective, fostering behavioral engagement should be prioritized in both
curriculum planning and the implementation of Al tools.

This finding is aligned with Zawacki-Richter et al. (2019), who found that Al-powered learning platforms enhanced
behavioral engagement through personalized feedback and adaptive learning paths. Yang and Ogata (2022) confirmed that Al-
based learning analytics supported students by offering custom guidance, resulting in better class participation. Mamun and
Lawrie (2023) also emphasized that Al tools allowed students to explore subjects at their own pace, thereby maintaining consistent
engagement. The Gates Foundation (2023) indicated that Al-assisted tools could function as academic aides, promoting task
completion and deadline adherence. Furthermore, the literature reviewed by Consoli et al. (2024) revealed that successful
integration of Al technology supported students’ behavioral responses, while poorly designed systems risked disengagement.
Research by Fahmy (2023) suggested that although Al boosted task efficiency, it required careful design to sustain physical
attendance. These perspectives collectively demonstrated that behavioral engagement, when supported by effective Al
integration, significantly contributed to improved academic performance.

The results showed that cognitive engagement had the lowest correlation with academic performance, with an r-value
of 0.004 and a p-value of 0.952, indicating no correlation. The description was “No Correlation,” leading to the acceptance of the
null hypothesis and the interpretation that the relationship was not statistically significant. The researcher interpreted this finding
as unexpected, given that cognitive engagement is generally associated with deeper learning and academic achievement. The
result may have suggested that while students used Al tools, they might have engaged more behaviorally or emotionally rather
than cognitively. It could also imply that students were relying on surface-level interaction with Al platforms rather than using
them for critical thinking or deep learning. From the researcher’s perspective, this highlighted a potential gap in how Al tools are
designed or used to support independent and analytical thinking. This low correlation emphasized the need to reassess
instructional strategies that promote cognitive depth in Al-enhanced learning environments.

This outcome echoed concerns raised by Chaudhary et al. (2024), who warned that students could become overly reliant
on Al tools, thereby limiting their ability to develop independent problem-solving skills. Shi et al. (2021) also found that while Al-
supported platforms encouraged student motivation, their effect on long-term cognitive engagement remained uncertain.
DiCerbo (2024) discussed that although Al could foster inquiry-based learning, its impact depended heavily on the design and
integration of the tools. Adams (2025) noted that some educational institutions were intentionally designing adaptive frameworks
to promote cognitive engagement, but these efforts had not yet guaranteed uniform results. Similarly, Chaudhary et al. (2024) as
well as Pamon and Oco (2024) observed that without personalized support strategies, cognitive development might be hindered
despite technological advancements. Venn et al. (2020) suggested that digital learning tools could foster higher-order thinking,
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but only when paired with strong pedagogical models. Ouyang and Jiao (2021) found that students’ emotional and behavioral
responses were often prioritized in Al integration, sometimes at the expense of cognitive outcomes. These studies collectively
indicated that while technology holds potential, the lack of significant correlation in this result underlined the importance of
deliberate cognitive engagement strategies in Al-enhanced learning.

Problem 4. Which of the independent variables singly or in combination significantly predict the dependent variables of the study?

Table 4: Multiple Linear Regression

Independent Variables Unstandardized Standard

Coefficients Coefficient Beta

B Std. Error T Sig.
(Constant) 90.691 1.276 71.051 0.000
Behavioral 0.133 0.568 0.024 0.214 0.827
Emotional, -0.104 0.594 -0.028 -0.175 0.861
Cognitive -0.020 0.492 -0.004 -0.041 0.968

R=0.017 R?=0.000 F=0.018 Sig=0.000

a. Dependent Academic Performance
b. Predictors (Constant): Behavioral, Emotional, Cognitive

Table 4 presents the Multiple Linear Regression Analysis. The results revealed that the unstandardized coefficients (B) for
Behavioral, Emotional, and Cognitive engagement were 0.133, -0.104, and -0.020, respectively, with all corresponding p-values
above 0.05—Behavioral (Sig. = 0.827), Emotional (Sig. = 0.861), and Cogpnitive (Sig. = 0.968)—indicating no statistically significant
relationship with academic performance. The standard errors were relatively high (Behavioral = 0.568, Emotional = 0.594,
Cognitive = 0.492), and T-values were all below 1, further confirming the insignificance. The Standardized Beta Coefficients were
also very low: Behavioral (0.024), Emotional (-0.028), and Cognitive (-0.004), reflecting minimal effect sizes in predicting the
dependent variable. The researcher interpreted these findings as indicative of weak predictive value among the three engagement
dimensions when analyzed independently, perhaps due to overlapping variances or uncontrolled external factors. The lack of
statistical significance might suggest that other variables, such as instructional design, Al tool effectiveness, or emotional climate,
could moderate or mediate the impact of engagement. Moreover, the researcher reflected that the negligible coefficients and
insignificant T-values underscore the possibility of misalignment between students' perceived engagement and actual academic
achievement outcomes. The findings prompted the researcher to question whether a linear model was appropriate for capturing
the complexity of engagement or whether more nuanced, qualitative methods should supplement these results.

Rajabalee et al. (2019) demonstrated a strong correlation between student engagement in digital environments and
academic success, emphasizing the need for interactive and participatory learning tools. Li and Xue (2023) explained that a
dynamic learning environment fosters reciprocal engagement, which may not have been fully reflected in this model. Thomas and
Allen (2020) found that emotional intelligence played a key role in sustaining engagement, particularly in high-pressure academic
settings. Irshad et al. (2023) showed that institutional support and a positive academic climate significantly influenced
engagement, suggesting that environmental context could be a missing factor. Additionally, Nguyen et al. (2024) emphasized that
Al-enabled learning environments must be well-integrated to meaningfully enhance engagement and, consequently,
performance—highlighting a potential area for future exploration in relation to the current study’s findings.

The results showed that among the independent variables, Behavioral engagement had the highest unstandardized
coefficient (B = 0.133), with a standard error of 0.568, a T-value of 0.214, and a significance level (Sig.) of 0.827, indicating no
statistically significant influence on academic performance. The standard coefficient beta for Behavioral was 0.024, suggesting a
minimal positive relationship. Although not statistically significant, the Behavioral variable stood out compared to Emotional and
Cognitive engagement, whose coefficients were lower and negative. The researcher reflected that this may suggest a slight
tendency for behavioral engagement, such as attendance, task completion, and participation, to be associated with better
academic performance, even if the impact was not meaningful in this sample. The low significance level and high standard error
may have resulted from sample limitations or variability in how behavioral engagement was expressed across different learning
environments. The researcher also believed that despite its lack of significance, Behavioral engagement's positive coefficient could
hint at a latent impact that requires further investigation with a larger or more diverse dataset. Zawacki-Richter et al. (2019)
reported that Al-enhanced educational tools encouraged students to engage more actively with coursework, thereby improving
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behavioral engagement. Yang and Ogata (2022) highlighted the importance of personalized learning analytics in increasing
behavioral involvement through timely, adaptive feedback.

The Gates Foundation (2023) suggested that Al-supported platforms helped students manage workloads and deadlines,
improving consistency in behavioral participation. Li and Xue (2023) also found that a positive and interactive learning
environment fostered behavioral engagement through mutual responsiveness. Finally, Mamun and Lawrie (2023) illustrated that
Al-based self-regulated learning modules supported students’ ability to stay on task and engaged, particularly in complex subjects,
which aligned with the minor positive trend observed in the current study.

The results indicated that Cognitive engagement had the lowest unstandardized coefficient (B = -0.020), with a standard
error of 0.492, a T-value of -0.041, and a significance level (Sig.) of 0.968, making it the least predictive variable of academic
performance in the model. The standard coefficient beta was -0.004, indicating a negligible and negative relationship. This implied
that cognitive engagement, as measured in the study, had virtually no contribution to predicting students’ academic performance.
The researcher interpreted these findings as surprising, given that cognitive engagement often relates to deep learning strategies
and problem-solving skills. It was suggested that students may have displayed cognitive effort that was not accurately captured
or aligned with academic performance metrics. Furthermore, the researcher considered whether reliance on Al-assisted learning
might have unintentionally reduced students’ need to apply cognitive effort independently, which could explain the flat result in
the regression.

Shi et al. (2021) emphasized that cognitive engagement encompasses mental effort and self-regulated learning, both of
which significantly influence learning retention. Venn et al. (2020) reported that digital and Al tools promoted deeper engagement
with academic material, strengthening higher-order thinking. Chaudhary et al. (2024) noted that real-time analytics in adaptive
systems aimed to support students’ cognitive development by forecasting performance. Adams (2025) also pointed out that
English schools applied Al to design adaptive learning experiences, aiming to cultivate curiosity and ownership of learning. DiCerbo
(2024) further argued that Al-based inquiry learning could reshape student engagement, requiring learners to construct rather
than merely consume knowledge, highlighting a mismatch between the theoretical potential of Al in cognitive engagement and
the current study's empirical findings.

IV. CONCLUSIONS
From the findings of the study, the following conclusions are formulated:

1. Students must have appreciated using Al tools to help them achieve an outstanding academic performance.

2. The students’ exceptional academic performance was primarily influenced by their use of Al tools.

3. The study concluded that while emotional and behavioral engagement significantly influenced academic performance,
cognitive engagement showed no meaningful impact, highlighting the need for educators to integrate engagement strategies with
broader academic and socio-emotional supports to enhance student achievement.

4. The study concluded that Behavioral, Emotional, and Cognitive engagement were not significant predictors of academic
performance, indicating that other factors like environmental context and instructional methods may have played a more crucial
role in the results.

V. RECOMMENDATIONS
In light of the findings and conclusions, the following recommendations are proposed:

1. The students may continue to use Al tools to improve their academic performance, but not to the extent of purely
depending on them all the time.

2. Continue and expand the use of Al-powered adaptive learning tools and hybrid learning models to maintain and further
improve student academic performance, as these strategies effectively increased motivation, engagement, personalized support,
and minimized performance gaps.

3. The study recommended that educators may focus on strengthening students’ cognitive engagement using well-
designed Al tools. while also revising teaching methods to encourage greater cognitive involvement.

4. It is also recommended that future research should explore additional moderating variables to capture the complex
and potentially nonlinear relationships between student engagement dimensions and academic performance.
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