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Abstract: This study investigates the reciprocal relationship between student motivation and perceived
learning benefits (PLB) of Al-assisted learning tools in higher education. Building on the Technology Acceptance
Model (TAM) and motivational theories (ARCS and Self-Determination Theory), the research develops a novel
reciprocal model that distinguishes PLB from broader constructs such as engagement. A structured survey of
325 Malaysian undergraduates was analysed using correlation and regression analyses. Motivation was
measured through critical thinking and understanding complex topics, while PLB captured helpfulness,
assignment quality, subject understanding, and academic performance. Reliability results indicated acceptable
consistency for motivation (a = .660) and moderate consistency for PLB (a = .604). Findings revealed a
moderate, positive correlation between motivation and PLB (r =.428, p <.001). Regression analyses confirmed
significant reciprocal effects (B = .428, p <.001), with both models explaining 18.3% of the variance (R? =.183).
While the explained variance is modest, it reflects typical effect sizes in behavioural research and highlights the
reinforcing cycle between motivation and PLB. The study contributes theoretically by refining PLB as a distinct
construct and empirically demonstrating its reciprocal link with motivation in the context of Malaysian higher
education. Practically, the findings suggest that integrating Al tools strategically can enhance both motivation
and learning benefits, while also underscoring the need for responsible and ethical adoption. Future studies
should expand item sets and adopt longitudinal and cross-cultural designs to strengthen construct validity and
explanatory power.
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1. Introduction

The rapid adoption of Al-assisted learning tools such as ChatGPT, Grammarly, and Al-driven research platforms
has transformed the higher education landscape. These tools reflect prior research, which argues that Al can
improve academic performance as it fosters deeper engagement with lessons.

Learning has undoubtedly changed with the integration of tools such as ChatGPT, Grammarly, and Al Help
platforms. Remarkably, they have transformed academia by improving feedback systems, modifying the quality
of work done, and the ease with which customised learning can be done. Research designed by Lalira et.al, 2024,
and Suwadi, 2023, has proven that the use of Al tools helps increase academic outcomes, especially in cases
where students have writing and grammatical structuring problems. Tools such as ChatGPT and Grammarly
have shown positive outcomes in Al tool integration. Even beyond the academic realm, their use has proven
that students are more active participants in their learning processes (Jegede, 2024). Nevertheless, the evidence
and insights derived from studies conducted by Maala et.al, 2024 and Uppal & Hajian, 2024 caution against the
use of these tools. They argue about the ease of learning with these instruments, which might bring about the
dangers of thinking and procrastination.

Again, there is the issue of ethics, which includes factors like academic dishonesty or the fear that Al may take
the place of educators, and they have to be dealt with (Varghese, 2024; V & S, 2024). Despite the gripes, it has
been established that AI tools enhance outcomes, increase participation, and assist teachers with
administrative tasks (V & S, 2024; Bilad et al,, 2023). Finding the proper mix of incorporating Al and traditional
strategies is equally important to the necessity for teachers to assist the learners in nurturing responsible
autonomous use of Al, critical thinking, and self-learning (Jahani et al., 2024; Bilad et al., 2023). The more Al
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progresses, the greater the need for higher learning institutions to formulate policies and have in place
comprehensive plans on the use of these tools in ways that sustain, complement, and augment current
educational pedagogies (Krause et al., 2024).

Student motivation, defined as the internal drive to initiate and sustain learning behaviours, is a critical
determinant of academic success. Alongside motivation, students' perceived learning benefits (PLB) from Al
tools, such as helpfulness, improvements in assignment quality, enhanced understanding of subject matter, and
perceived gains in academic performance, are equally important. Unlike broader constructs such as
engagement, which often combine positive and negative dimensions, PLB focuses specifically on the positive
outcomes students associate with Al tools.

Al tools can significantly impact the overall academic success of students through student motivation and
perceived learning benefits (PLB), a fact demonstrated by several studies. The use of Al tools is found to
contribute to a significant increase in student motivation through personalised learning experiences,
immediate feedback, and adaptive learning, which can meet the specific requirements and needs of each learner
(Mallillin, 2024; Ward et al., 2024; Ronsumbre et al., 2023). These tools have not only a positive impact on
motivation but also on cognitive capacity and problem-solving skills, which lead to improved academic
performance (Elbadiansyah et al, 2024; Abdurrahman et al,, 2024). Attention, relevance, confidence, and
satisfaction are the four key aspects of the ARCS motivation model that have successfully been implemented in
Al-enhanced learning settings and shown to lead to greater student motivation and engagement (Huang &
Chang, 2024; Subbiah, 2024). Al also supports personalised feedback and adaptive test adjustments, which
students find useful and, as a result, study habits and academic performance increase (Ward et al., 2024; Rohana
etal, 2024). However, the challenges of excessive dependence on Al, ethics in terms of privacy, and the necessity
of responsible implementation remain (Elbadiansyah et al., 2024; Abdurrahman et al,, 2024). Nevertheless,
there have been primarily positive results of Al integration into education, where students report having
improved the quality of their assignments, their understanding of the subject matter, and they believe that their
academic performance is affected (Capinding & Dumayas, 2024; Xudayberdiyevna, 2024). The innovative power
of Al in education highlights the need to balance the use of technology in education with traditional approaches
to education to optimise the benefits of education and overcome ethical and practical issues (Ward et al., 2024;
Rohana et al,, 2024). On the whole, Al tools, used intelligently, can be an excellent way to motivate students and
increase their perceived learning benefits, which will translate into higher academic success.

Although research on Al in education is gradually accumulating, previous research frequently addresses
learning outcomes too vaguely, not differentiating between motivation and perceived advantage specific to
education. That leaves a knowledge vacuum on the relationship between students' motivation and perceived
benefits of Al-assisted tools and how they affect each other.

This study contributes in two important ways. Theoretically, it integrates the Technology Acceptance Model
(TAM) and motivational theories such as the ARCS model and Self-Determination Theory (SDT) to frame
motivation and PLB as reciprocally reinforcing constructs. Unlike prior studies, PLB is conceptualised as
distinct from engagement, capturing specific positive learning outcomes (helpfulness, assignment quality,
understanding, performance). Methodologically, the study introduces a reciprocal model in the under-
researched context of Malaysian higher education, providing empirical evidence from a sizeable student
sample. This combination of theoretical refinement and methodological application differentiates the present
research from existing work.

2. Literature Review

Al and Student Motivation

Several past studies have found that Al tools can be used to enhance motivation through fewer cognitive tasks,
provide immediate feedback, and support self-directed learning (Zhai, 2022; Alkaissi & McFarlane, 2023). The
motivation level is higher when students feel that these tools help them to understand better and achieve better
results at school. However, the sustainability of such motivation will rely on the way students will include Al in
their overall learning processes without compromising critical thinking.
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Al-based learning aids, including ChatGPT, have demonstrated great promise in improving student motivation
and engagement, which are important determinants of academic success. These tools provide feedback
instantly and tailor learning experiences, which can reduce the cognitive load and make learning more efficient.
In other scenarios, like in English writing classrooms, ChatGPT has been found to help learners develop a sense
of agency and improve the quality of writing, which then leads to positive attitudes toward Al tools (Zhang,
2024). Similarly, a research study involving university students in Hong Kong found that Al-supported feedback
can be helpful not only in assisting students to improve the quality of their essays but also in encouraging and
engaging the students to write more (Chan et al,, 2024). In the context of second language acquisition, ChatGPT
is interactive in nature, which creates a safe practice space and encourages engagement and participation via
several conversational activities and tailored feedback (Anjum et al., 2025). Additionally, ChatGPT has already
been shown to promote behavioural, cognitive, and emotional involvement in EFL writing courses, which
consequently leads to the creation of student-centred classes to complement traditional teaching methods
(Anjarani et al., 2024). In addition, Al tools like Grammarly and ChatGPT can contribute to content creation and
grammar verification, which can be used to sharpen research skills, write better academic papers, and think
creatively (Sasirekha, 2024). Combined, these studies highlight the transformative potential of Al tools in the
education sector, since it is linked to the increase in student motivation and better student learning outcomes
in various education environments.

Al and Perceived Learning Benefits

Subjective consideration of how such technologies could enhance the learning processes among students
constitutes perceived learning benefits (PLB) of Al in education. Research has demonstrated that Al
applications have a significant positive impact on learning behaviours, time management, and feedback
mechanisms, leading to improved performance in school and reduced study time (Ward et al., 2024). Besides,
students also report that their performance in terms of productivity and individual learning experiences has
supported them to meet success in their academic results (Zhou et al., 2024). A systematic review suggests that
the use of Al can enhance cognitive learning outcomes, although reliance issues and other ethical concerns,
such as data privacy, also exist (Ambarita & Nurrahmatullah, 2024; Sasikala & Ravichandran, 2024). In addition,
the students consider Al as a useful didactic classroom tool that helps to attract the attention of people and
make the process of communication a two-way process, which only emphasises the need to adjust the educator
to these technologies (Khairuddin et al., 2024). In this way, although Al tools are associated with significant
PLB, it is necessary to implement them with caution to reduce possible disadvantages.

Perceived learning benefits (PLB) linked to Al-assisted technologies, such as ChatGPT, play a critical role in
acceptance and the integration of this type of technology into student learning processes. Research has found
that students recognise a wide range of positive changes, including improved knowledge, increased grades, and
increased interactions, which are positively correlated with the Technology Acceptance Model (TAM) in which
perceived usefulness is a key variable of technology use (Sukirman et al., 2024; Adelhardt & Eberle, 2024;
Valenzuela et al., 2024). To illustrate this point, the research indicates that when students think that ChatGPT
is both practical and convenient to use, they tend to form positive attitudes towards its usage, which, in turn,
leads to the increased intention to use it regularly, as an educational tool (Jeong, 2023; Le & Tran, 2024).
However, the challenges related to overreliance on these tools and their impact on the efficiency of the learning
process are still present (Adelhardt & Eberle, 2024; Le & Tran, 2024), and the need to find a balance between
the application of technology in the classroom persists. In general, a positive atmosphere that alleviates these
fears and reinforces the perceived advantages can improve the learning experience with Al technologies.

According to recent research, the effects of Al tools on student learning and academic performance are
multifactorial, and they are perceived to be beneficial in different educational settings. Janaki and Mariyappan
(2024) also emphasised that Al-based tools may be used to facilitate personalised learning, taking into account
the strengths and weaknesses of students, leading to improved understanding and retention of complex
information. Furthermore, the findings of Fahira et al's (2022) research showed that, in addition to bringing
about a positive impact on writing skills and understanding, Al tools also introduce the issue of dependency. All
in all, these implications hint at the idea that the correlation between Al tools and academic performance is
predetermined by the subjective experiences of students and the situational use of these technologies (Case
Study of Using Al Tools in Higher E... 2025; Janaki & Mariyappan, 2024; Fahira et al.,, 2024; Y et al., 2024).
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Perceived Learning Benefit (PLB), related to the use of Al tools, contributes to the formation of positive
academic and psychological outcomes such as self-efficacy and satisfaction. It has been identified that Al-aided
learning methods (including project-based learning) can lead students to achieve high-order thinking and self-
efficacy more than conventional teaching practice (Zheng et al., 2024). However, the other research study has
also discovered that 70 per cent of the university students have also mentioned that they feel more confident
and efficient in studying academic resources with the help of Al applications (Hutapea et al., 2024). Moreover,
the implementation of Al technologies has been associated with the growth of learning satisfaction that can be
explained by such factors as performance expectancy and social influence (Handoko et al., 2024). The use of Al
may, however, also cause anxiety that cannot be easily connected to self-efficacy, implying that, despite
potentially increasing confidence, Al may also cause fear in students (Zhou, 2024). Generally, PLB acts as a
decisive intermediary in improving both academic achievement and motivation constructs within school
(Abbas et al., 2023).

The academic research on how students think about Al tools demonstrates that the picture is not that simple
and that the perceived learning benefits (PLB) do not have a uniformly positive effect. Although most students
admit that Al has made learning experiences more positive, e.g., by improving writing skills, personalisation,
and motivation, most individuals are worried about the effect of Al on independent learning and critical
thinking (Terriquez, 2024; Maala etal., 2024; Capinding & Dumayas, 2024). As a point of interest, many students
express their concerns about over-dependence on Al that can deprive them of critical and creative thinking
(Fahira et al., 2024; Schei et al., 2024). Such a discrepancy in perceptions suggests the need to present PLB as a
construct owing to the acceptable ranges in the degree of dependence on Al tools in some categories of students
and disciplines and the ability of these tools to initiate favorable transformations in academic performance
(Terriquez, 2024; Capinding & Dumayas, 2024). In this way, the extra research should unveil these nuances so
that the educational strategies could address the implementation of Al in relation to the academic learning
practices (Maala et al., 2024; Schei et al., 2024).

Research Gap

Most existing studies have either examined motivation in isolation or subsumed it under the broader construct
of engagement, which combines both positive and negative learning behaviours. As a result, little is known
about how motivation specifically interacts with students' perceived learning benefits (PLB) of Al-assisted
tools. Few studies have explicitly tested the reciprocal relationship between these two constructs. This study
addresses this gap by investigating how PLB predicts motivation and, in turn, how motivation predicts PLB,
thereby offering a clearer theoretical and empirical understanding of how Al tools influence student learning.
To address this gap, the present study develops and tests a reciprocal model linking student motivation and
perceived learning benefits (PLB) of Al-assisted learning tools. By examining how PLB predicts motivation and,
conversely, how motivation predicts PLB, the study provides a more precise theoretical and empirical
understanding of how Al tools shape student learning experiences.

Research Objectives

RO1: To examine the effect of perceived learning benefits (PLB) of Al-assisted learning tools on student
motivation.

RO2: To investigate how student motivation influences their perceived learning benefits (PLB) from Al-assisted
learning tools.

Hypotheses
H1: Perceived Learning Benefits (PLB) positively predict student Motivation.
H2: Student Motivation positively predicts Perceived Learning Benefits (PLB).

Figure 1: Conceptual framework

= PERCEIVED
MOTIVATION LEARNING
- BENEFITS
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Conceptual Framework

Figure 1 illustrates the conceptual framework for this study. It depicts the reciprocal relationship between
student motivation and perceived learning benefits (PLB) in the context of Al-assisted learning tools. Motivation
is conceptualised through two aspects: critical thinking and the ability to understand complex topics. PLB is
represented by four dimensions: helpfulness, quality improvement, subject understanding, and academic
performance.

Grounded in the Technology Acceptance Model (TAM) and motivational theories such as the ARCS model, the
framework proposes that perceived usefulness (PLB) enhances student motivation, while motivated learners
are more likely to recognise and value the benefits of Al-assisted tools. This bidirectional relationship suggests
a reinforcing cycle, in which perceptions of usefulness strengthen motivation, and motivation in turn enhances
the perception of benefits.

3. Methodology

Research Design

This study adopted a quantitative research design using a structured survey to examine the reciprocal
relationship between student motivation and perceived learning benefits (PLB) of Al-assisted learning tools. A
quantitative approach was deemed appropriate as it enables the empirical testing of hypothesised relationships
through statistical analysis, specifically correlation and regression techniques.

Sample and Data Collection

Data were collected from 325 higher education students across multiple faculties in Malaysia, all of whom had
prior exposure to Al-assisted tools such as ChatGPT or Grammarly. A convenience sampling approach was used
due to accessibility and the exploratory nature of the study.

The sample size is adequate according to Krejcie and Morgan's (1970) guidelines, which recommend
approximately 300 respondents for populations exceeding 10,000 at a 95% confidence level. This ensures
sufficient statistical power for regression analysis while capturing the perceptions of students actively engaged
with Al tools. Although convenience sampling may limit generalisability, the study provides valuable insights
into early adoption patterns in the Malaysian higher education context.

Instrument Development

The survey items were adapted from established scales and prior studies to ensure validity. Motivation was
measured using two items: (1) “Al tools enhance my critical thinking and problem-solving skills” and (2) “Al
tools help me understand complex topics or concepts.” Although two-item scales are less common, they are
accepted in exploratory research when items are conceptually aligned. These items were drawn from prior
work on Al's role in fostering cognitive engagement and critical thinking (Zhai, 2022; Alkaissi & McFarlane,
2023).

Perceived Learning Benefits (PLB) were measured with four items reflecting helpfulness, assignment quality,
understanding of subjects, and academic performance. These were adapted from constructs of Perceived
Usefulness within the Technology Acceptance Model (Jeong, 2023; Sukirman et al.,, 2024) and from recent
studies of Al in education (Ward et al., 2024; Khairuddin et al., 2024). All items were rated on a 5-point Likert
scale (1 = Strongly Disagree, 5 = Strongly Agree).

Data Analysis
Data were analysed using SPSS (Version 28). Several statistical procedures were conducted:
e Descriptive statistics summarised the distribution of motivation and PLB.
e Reliability analysis assessed internal consistency, yielding Cronbach’s alpha coefficients of .660 for
motivation (acceptable for a two-item scale) and .604 for PLB (adequate for exploratory research).
e Pearson correlation analysis examined the association between motivation and PLB.
e Regression analysis tested the reciprocal hypotheses: that PLB positively predicts motivation (H1) and
that motivation predicts PLB (H2). Statistical significance was set at p <.05.
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4. Results

This section presents the results of the statistical analyses, including reliability, correlations, and regression
tests of the study constructs.

Reliability

Table 1 presents the results of the reliability analysis for the study constructs. The Motivation scale achieved an
acceptable level of internal consistency (a = .660), while the Perceived Learning Benefits (PLB) scale
demonstrated moderate reliability (a = .604), which is considered adequate for exploratory research.

Table 1: Reliability Statistics

Construct Items Cronbach’s Alpha Interpretation
Motivation 2 0.660 Acceptable (2-item scale)
Perceived Learning Benefits 4 0.604 Moderate, exploratory use

Reliability analysis was conducted to assess the internal consistency of the scales used in this study. The
Motivation construct, measured using two items (critical thinking and understanding complex topics), achieved
a Cronbach’s alpha of .660. Although this value is slightly below the conventional threshold of .70, it is
considered acceptable for a two-item scale in exploratory research, particularly when both items are
conceptually aligned and moderately correlated. This indicates that the two items provide a reasonably
consistent measure of student motivation.

The Perceived Learning Benefits (PLB) construct, which included four items (helpfulness, quality
improvement, understanding subjects, and academic performance), yielded a Cronbach’s alpha of .604. While
this value is lower than the desired benchmark of .70, it remains within an acceptable range for exploratory
studies in educational research. The relatively modest alpha suggests that although the items are related, they
capture slightly different facets of students’ perceptions of Al-assisted tools. This implies that PLB is a multi-
dimensional construct encompassing several aspects of perceived benefits.

Correlations

Table 2 shows the Pearson correlation between Motivation and PLB. The results indicate a moderate, positive,
and statistically significant relationship (r = .428, p < .001), suggesting that students who perceive greater
learning benefits from Al-assisted tools also report higher motivation.

Table 2: Correlation
Variables 1 2

1. Motivation —

2. Perceived Learning Benefits 428** —
Note. N = 325.p <.001.

Correlation Analysis

Correlation analysis was conducted to examine the bivariate association between Motivation and PLB. The
results revealed a moderate, positive, and statistically significant correlation (r = .428, p <.001). This finding
indicates that students who reported higher perceived benefits from Al-assisted tools—such as finding them
helpful, improving the quality of their work, and enhancing their academic performance—were also more likely
to report higher levels of motivation. Conversely, students with stronger motivation tended to perceive Al tools
as more beneficial to their learning. The strength and significance of this correlation support the proposition
that the two constructs are closely related and mutually reinforcing.

Table 3 summarises the regression analyses used to test the hypothesised reciprocal relationships. The results
confirm that PLB significantly predicts Motivation (f = .428, p < .001), explaining 18.3% of the variance.
Conversely, Motivation also significantly predicts PLB (f = .428, p <.001), with the same amount of explained
variance (R* =.183). These findings provide strong support for both hypotheses.
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Table 3: Regression

Model Dependent Variable B R? F Sig.
H1: PLB — Motivation Motivation 428** .183 72.48 <.001
H2: Motivation - PLB PLB A428** .183 72.48 <.001

Note. N = 325.p <.001.

Regression Analysis

The regression models showed that PLB and Motivation significantly predicted each other, with R = 0.183.
While this indicates that approximately 18% of the variance is explained by the model, such values are typical
in behavioural and educational research where multiple external factors influence learning outcomes (Hair et
al,, 2010). Importantly, the moderate correlation (r =.428, p <.001) and significant regression coefficients (§ =
428, p <.001) highlight the practical importance of the reciprocal link.

These findings underscore that PLB and motivation, although not exhaustive predictors of each other, form a
mutually reinforcing cycle. Students who perceive Al-assisted tools as beneficial are more motivated, and
motivated learners are more likely to recognise these benefits. The results, therefore, contribute evidence of
reciprocity while also signalling the need for models with broader constructs (e.g., self-efficacy, study habits,
or academic engagement) in future work.

Discussion

The present study investigated the reciprocal relationship between student motivation and perceived learning
benefits (PLB) of Al-assisted learning tools in higher education. The findings provide robust evidence that the
two constructs are strongly interrelated, with significant predictive effects in both directions. This suggests that
motivation and perceptions of Al's benefits reinforce each other, forming a mutually reinforcing cycle.

First, PLB was found to predict student motivation significantly. Students who perceived Al tools as helpful,
capable of improving the quality of assignments, and enhancing their understanding of subjects reported higher
levels of motivation. This finding is consistent with prior studies demonstrating that Al tools reduce cognitive
workload and provide personalised learning support, thereby stimulating student engagement (Zhai, 2022;
Alkaissi & McFarlane, 2023; Elbadiansyah et al., 2024). From a theoretical perspective, this supports the
Technology Acceptance Model (TAM), in which perceived usefulness drives learning behaviour, and aligns with
the ARCS model, where relevance and confidence are enhanced through Al-enabled feedback and support.

Second, the results indicate that student motivation also predicts PLB. Motivated learners are more likely to
adopt Al tools actively and to perceive them as beneficial. This resonates with findings by Heil et al. (2023,
2024) and Suntharalingam (2023, 2024), who emphasised that students’ attitudes and motivational states
strongly influence their engagement with digital technologies. In line with Self-Determination Theory (SDT),
motivated students tend to exercise autonomy and competence in their learning processes, which enhances
their recognition of the benefits of Al-assisted tools. Together, these results extend prior research by confirming
that motivation and PLB are not unidirectional but reciprocally reinforcing constructs.

The reliability analysis further highlighted that while the motivation construct achieved acceptable internal
consistency, PLB demonstrated only moderate reliability. This suggests that PLB is not a monolithic construct
but rather multidimensional, encompassing usefulness, quality improvement, understanding, and academic
performance. This nuance enriches the literature by positioning PLB as a construct requiring refinement and
validation, for instance, through confirmatory factor analysis or expansion of item sets in future studies.

From a practical perspective, the findings underscore the importance of making the benefits of Al tools visible
to students. When learners clearly recognise Al's contributions to understanding and performance, their
motivation increases. Conversely, motivated students are more likely to engage deeply with Al, reinforcing
positive academic outcomes. For educators, this means that Al tools should be integrated not simply as
supplementary aids, but as active resources in teaching and assessment strategies. For higher education
institutions, the results point to the need for policies, training, and guidelines that help students use Al
responsibly while maximising its benefits. In the Malaysian and ASEAN context, where digital transformation
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in education is rapidly accelerating, these findings provide timely insights for balancing innovation with
academic integrity and independent learning.

In summary, this study contributes to the literature by replacing the broad construct of engagement with the
more focused construct of PLB and by empirically demonstrating the reciprocal relationship between PLB and
motivation. This dual contribution advances both theoretical clarity and practical implications for higher
education. The findings suggest that strategies aimed at enhancing either construct—motivation or perceived
learning benefits—are likely to strengthen the other, thereby supporting improved learning outcomes in the
digital era.

5. Conclusion

This study examined the reciprocal relationship between student motivation and perceived learning benefits
(PLB) in the context of Al-assisted learning tools. Based on data from 325 higher education students, the results
indicate that both motivation and PLB are rated highly, and they reinforce each other in a bidirectional manner.
Regression analyses confirmed that PLB significantly predicts motivation and, conversely, motivation
significantly predicts PLB. These findings highlight that when students recognise the helpfulness, quality
improvements, subject understanding, and performance gains associated with Al tools, they become more
motivated; in turn, motivated students are more likely to perceive these benefits.

The study contributes to the literature by replacing broad and inconsistent measures of engagement with PLB,
a more focused construct that captures the positive outcomes of Al use. By distinguishing PLB from motivation,
this research offers a clearer theoretical and empirical framework for understanding how Al tools shape
learning in higher education.

From a practical perspective, the findings suggest that educators should integrate Al strategically to highlight
its usefulness in improving learning outcomes. At the same time, institutions should provide training and
policies that guide responsible use. At a policy level, the results are relevant to higher education systems in
Malaysia and the wider ASEAN region, where digital transformation is rapidly advancing. Overall, the study
confirms that motivation and PLB form a mutually reinforcing cycle, underscoring the importance of
approaches that simultaneously enhance both constructs. Future research should refine the PLB construct with
more robust measurement, apply longitudinal designs, and explore cross-cultural comparisons to deepen
understanding of how Al-assisted tools influence learning globally.

Practical Implications

For Educators: Al-assisted tools should be integrated strategically to highlight their learning benefits, as
students’ perceptions of usefulness and academic value are strongly tied to motivation. Classroom practices
that emphasise how Al enhances understanding and improves assignment quality can reinforce both
motivation and perceived benefits.

For Institutions: Training programmes and policy guidelines are needed to showcase Al's positive
contributions to student learning. Institutions are encouraged to design frameworks that promote responsible
and ethical Al use, ensuring that students maximise its benefits without fostering over-reliance or academic
integrity concerns.

For Researchers: This study highlights the importance of refining the construct of PLB. Future studies could
expand the scale with additional items to enhance reliability and investigate its relationship with broader
outcomes, such as self-regulated learning, critical thinking, and academic achievement across diverse
disciplines.

Limitations and Future Research

Several limitations should be noted. First, the motivation construct was measured with only two items, which,
though conceptually aligned and reliable for exploratory purposes, had limited dimensionality. Future studies
should adopt multi-item scales grounded in ARCS or SDT frameworks to capture the full spectrum of motivation.
Second, the PLB scale achieved only moderate internal consistency (a = .604), suggesting the need for
refinement. Expanding item sets and applying confirmatory factor analysis would strengthen construct validity.
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Third, the R? value of 18% indicates modest explanatory power. While consistent with behavioural research
norms, it suggests that additional constructs such as self-efficacy, critical thinking, and self-regulated learning
should be incorporated to explain the dynamics of motivation and PLB better.

Finally, the use of convenience sampling in one national context limits generalisability. Future research should
employ stratified or random sampling across multiple cultural and institutional contexts, ideally with
longitudinal designs, to validate the reciprocal relationship.
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