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Abstract. Artificial Intelligence (AI) has become an integral component of
contemporary education, providing pre-service teachers with AI-
powered applications that support learning activities and technology-
enhanced academic experiences. As the adoption of these tools continues
to expand, it is important to examine their influence not only on academic
achievement and learner motivation but also on competencies that
generate broader social value. This investigation employed an
explanatory sequential mixed-methods design involving 148 first-year
pre-service teachers from North Eastern Mindanao State University—
Cantilan Campus. Quantitative data were collected from all 148
respondents using a validated instrument that assessed Al tool usage
frequency, tool variety, perceived ease of use, and perceived usefulness.
For the qualitative phase, 24 purposively selected participants from the
148 respondents provided in-depth responses to two open-ended
questions, which were analyzed using thematic analysis to further explain
and enrich the quantitative findings. The quantitative findings indicated
that Al-powered tool utilization was significantly associated with
perceived academic performance, particularly in terms of examination
outcomes and assignment quality. Regarding motivation, the diversity of
Al tools used showed significant relationships with perceived ease of use
and perceived usefulness, whereas usage frequency alone was not
significantly related to motivation. The qualitative findings further
demonstrated that Al-supported learning promotes academic
productivity, digital readiness, technological adaptability, responsible

engagement with emerging technologies, and competencies that extend
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beyond educational settings into broader social participation. Findings
indicate that Al-powered tools contribute not only to improved academic
development but also to the cultivation of capabilities that support
meaningful participation within increasingly technology-driven

educational and societal environments.
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1. Introduction

Artificial Intelligence (AI) has rapidly emerged as a transformative force across
numerous sectors, with higher education among the fields experiencing
substantial change. The increasing availability of Al-powered applications—
including intelligent tutoring systems, automated writing assistants, and
generative content platforms—has altered the ways learners obtain information,
accomplish academic tasks, and interact with instructional materials. Within
teacher education, these technologies provide pre-service teachers with additional
opportunities to improve learning efficiency, stimulate creativity, and enhance
academic productivity. As Al becomes more deeply integrated into educational
practice, understanding its implications for learning outcomes and student
motivation has become an important concern for teacher education institutions.

For pre-service teachers, Al-powered technologies represent more than convenient
digital resources because they support the development of academic competence while
strengthening confidence in technology-enhanced learning environments. These
applications assist learners in completing a wide range of academic activities, including
brainstorming ideas, editing written work, paraphrasing texts, summarizing information,
generating lesson concepts, and organizing study materials. Consequently, many future
teachers increasingly incorporate Al into their academic routines to improve task
completion and reduce cognitive demands. Despite these advantages, it remains
necessary to determine whether frequent Al utilization actually contributes to measurable
improvements in academic performance and whether learner motivation explains this
relationship.

Emerging research presents mixed findings regarding the impact of Al-powered tools
on learners. Some studies suggest that Al technologies enhance productivity, facilitate
understanding, and increase engagement, while others highlight concerns related to
overreliance, diminished critical thinking, and superficial learning. These contrasting
findings underscore the need for localized empirical investigations, particularly among
pre-service teachers who serve as both current learners and future educators.
Understanding how they experience and utilize Al-powered tools is essential for
promoting responsible, effective, and meaningful technology integration within teacher
education.

Beyond academic performance and learner motivation, AlI-powered tools have gained
increasing relevance in shaping broader forms of social value (Chisom & Chloe, 2025). The
integration of emerging technologies in learning environments has increasingly been
associated with learners’ capacity to adapt to digital demands, strengthen confidence in
technology use, and develop competencies necessary for educational and professional
participation. These outcomes suggest that technology-assisted learning extends beyond
academic achievement and contributes to broader forms of personal and social
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development (Diamante et al., 2025). Through continuous interaction with Al
technologies, learners develop digital literacy, ethical awareness, information-evaluation
skills, technological adaptability, and responsible technology-use practices that extend
beyond classroom requirements. These competencies influence how individuals
communicate, collaborate, participate in digital communities, and respond to the
demands of an increasingly technology-driven society.

Despite growing scholarly attention to Al in education, existing literature remains
largely focused on academic outcomes such as performance, efficiency, and motivation,
providing limited understanding of how Al-powered tools contribute to broader social
significance. Consequently, there remains a need to examine how Al utilization supports
not only learning outcomes but also the development of digital readiness, responsible
engagement, and competencies that contribute to future professional and societal
participation.

To address these limitations in the existing literature, the present study explores the
influence of Al-powered tools among pre-service teachers by considering both
educational outcomes and broader social implications. The study focuses on how the use
of Al technologies shapes learning experiences, academic performance, learner
motivation, digital readiness, and competencies that remain valuable beyond formal
educational environments. By generating empirical evidence within a teacher education
setting, this study expands current scholarship on artificial intelligence in education and
provides a clearer understanding of how Al-supported technologies foster social value
through responsible technology use, informed decision-making, and meaningful
participation in digitally connected communities.

The increasing presence of Al technologies in everyday learning activities further
emphasizes their relevance to broader societal development. Regular engagement with
Al-powered systems enables learners to strengthen digital literacy, technological
adaptability, collaborative capabilities, and responsible information practices that are
highly valued in contemporary society (Mariyono & Nur, 2025). Among pre-service
teachers, these competencies extend beyond supporting academic success because they
also prepare future educators to meet professional responsibilities and contribute
responsibly within technology-rich communities. Accordingly, examining Al through
both educational and social lenses provides a more holistic understanding of its
contribution to individual growth and wider societal advancement.

Artificial Intelligence continues to reshape educational practice by providing flexible,
personalized, and data-informed learning support. Applications such as adaptive
learning systems, Al-assisted writing platforms, and generative Al technologies improve
instructional processes while simplifying numerous academic activities (Salido, 2023). For
pre-service teachers, these tools also serve as models of future classroom technologies,
making Al literacy an essential component of teacher preparation programs. Existing
evidence indicates that these technologies expand students’ access to relevant
information, minimize the time required for repetitive academic work, and strengthen
self-regulated learning behaviors (Chen et al., 2022). Within teacher education, exposure
to these technologies also prepares future educators to utilize digital innovations
effectively in their own classrooms, making Al literacy an increasingly important
component of professional preparation.

2. Literature Review
2.1. Al in Education and Its Emerging Role
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Artificial Intelligence has increasingly shaped educational landscapes by providing
flexible, personalized, and data-driven learning support. Al-powered systems such as
adaptive learning platforms, writing assistants, and generative Al enhance instructional
delivery and streamline academic tasks (Salido, 2023). Studies highlight that AI tools
improve students’ access to information, reduce time spent on repetitive tasks, and
support self-regulated learning (Chen et al., 2022). For pre-service teachers, these tools
also serve as models of future classroom technologies, making Al literacy an essential
component of teacher preparation programs.

Beyond supporting academic learning, Al literacy also carries broader social relevance.
As learners interact with Al-powered systems, they develop competencies related to
digital communication, information evaluation, ethical technology use, and responsible
participation in technology-mediated environments (Nur, 2021). These capabilities extend
the value of Al beyond educational settings and contribute to the development of
individuals who can effectively navigate the social and technological demands of
contemporary society.

Al Learning Performance

Studies examining the relationship between Al-powered tools and academic performance
have produced mixed findings. Some researchers reported that Al applications improve
learning by supporting knowledge organization, generating feedback, enhancing writing
quality, and increasing task accuracy (Sahiner & Sahiner, 2021). Tools such as ChatGPT,
Grammarly, and Al-based tutoring systems also promote better comprehension and
reflective learning. Conversely, other scholars argued that excessive dependence on Al
may reduce critical thinking and encourage superficial learning, limiting authentic
academic development (Koehler et al., 2023).

While academic performance remains a central indicator of educational outcomes, the
influence of Al-powered tools may extend beyond measurable academic achievements.
The ability to access, analyze, and utilize information efficiently can contribute to broader
competencies that support workplace readiness, informed decision-making, and
participation in knowledge-based communities. These outcomes suggest that Al
technologies may generate forms of social value that complement their educational
benefits.

Al Learning Motivation

Learner motivation influences the acceptance and continued use of educational
technologies. According to the Technology Acceptance Model (TAM), perceived ease of
use and perceived usefulness shape students’” motivation and intention to adopt
technology (Davis, 1989). Studies applying TAM to Al have shown that students who
consider Al tools accessible and beneficial demonstrate stronger academic motivation and
engagement (Mark & Nguyen, 2024). Al-generated feedback, content suggestions, and
simplified learning tasks improve learning experiences, strengthen confidence, and lessen
cognitive demands, encouraging greater participation in academic activities.

Among pre-service teachers, motivation supports openness toward technology
integration in future teaching practice. Those with higher motivation are more willing to
explore digital tools, strengthen their learning experiences, and implement innovative
instructional approaches in technology-enhanced classrooms. Motivation toward Al
utilization may also influence learners’ engagement beyond academic contexts. Students
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who are confident and motivated in using Al technologies are more likely to participate
in collaborative digital environments, share knowledge resources, and engage in
technology-supported communication. These forms of participation demonstrate how Al-
assisted motivation can contribute to broader social engagement and meaningful
interaction within increasingly digital communities.

Patterns of Al Tool Usage Among Pre-Service Teachers

Evidence shows that pre-service teachers increasingly incorporate Al tools into academic
routines. Common tasks include brainstorming, drafting, editing, reference searching,
summarizing, and generating lesson ideas (Ponce & Paglinawan, 2023). Students prefer
tools that provide instant feedback, reduce effort, and help overcome academic challenges.
However, patterns of use vary depending on students” digital literacy, course demands,
and personal study habits. Some research suggests that high-frequency users tend to rely
on Al for writing-intensive tasks, whereas others use it as a supplementary study aid.
These variations underscore the need to understand how usage frequency and tool variety
relate to student outcomes. Patterns of Al tool utilization may likewise reflect learners’
capacity to adapt to rapidly evolving technological environments. Al applications can
strengthen digital adaptability, technological confidence, and information-management
skills that are increasingly valuable beyond academic settings. Exposure to technology-
assisted learning environments has likewise been associated with improved learning
engagement, particularly when learners actively interact with instructional innovations
that encourage participation and knowledge construction (Legarde et al., 2025).Such
competencies possess social significance because they enable individuals to participate
more effectively in digital communities, respond to technological change, and engage
productively within knowledge-driven societies.

Concerns and Ethical Considerations

Despite the educational benefits associated with Al, several concerns continue to receive
attention in the literature. Reported issues include academic misconduct, reduced
originality, data privacy concerns, and the possibility that students may complete
academic requirements without fully engaging in the learning process (Dwivedi et al.,
2023). Excessive dependence on Al may also weaken independent reasoning, critical
thinking, and problem-solving abilities. Within teacher education, these concerns
emphasize the need to promote responsible Al practices while preserving academic
integrity. Similar findings indicate that educators continue to emphasize responsible Al
utilization and academic integrity as essential considerations when integrating generative
Al into higher education learning environments (Mundo et al., 2024). Understanding how
pre-service teachers use and perceive Al can support the development of appropriate
institutional guidelines for ethical technology use.

The ethical dimension of Al also extends beyond higher education. Responsible use of
technology, information integrity, digital accountability, and equitable access to Al
resources shape participation in contemporary digital communities. Therefore, evaluating
Al-powered tools requires consideration of both their educational value and their capacity
to encourage ethical behavior and responsible participation in technology-mediated
environments.

Synthesis and Research Gap
Existing literature demonstrates that Al-powered tools contribute to learning efficiency
and motivation, yet their direct impact on academic performance remains inconclusive.
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Moreover, most prior studies focus on general university students, with limited attention
to pre-service teachers, whose professional preparation requires both academic rigor and
technological competence. Little is known about how the frequency and variety of Al tool
usage relate to motivation and academic performance within teacher education contexts.

Thus, this study addresses a critical gap by examining these relationships among pre-
service teachers, offering insights relevant for curriculum design, AI literacy
development, and responsible integration of Al in teacher education programs. Although
existing studies have extensively examined the relationship between Al-powered tools
and educational outcomes such as academic performance, engagement, and motivation,
considerably less attention has been given to their broader social value and social
significance. Current evidence largely focuses on classroom-based outcomes, leaving
limited understanding of how Al influences digital citizenship, responsible technology
engagement, social participation, and competencies that extend beyond educational
environments. Addressing these dimensions is essential for developing a more
comprehensive understanding of Al impact that moves from academic outcomes toward
broader contributions to individual and societal development.

2.2. Theoretical Framework of Technology Acceptance Model (TAM)

The present study is guided by the Technology Acceptance Model (TAM) introduced by
Davis (1989), a theoretical framework that explains why individuals accept and continue
using technological innovations. TAM proposes that users’ acceptance of a technology is
primarily influenced by two interrelated constructs: Perceived Ease of Use (PEOU) and
Perceived Usefulness (PU). Perceived Ease of Use refers to an individual’s belief that a
technology can be used with minimal effort, whereas Perceived Usefulness reflects the
belief that the technology enhances task accomplishment and improves overall
performance.

Within educational settings, TAM has frequently been applied to explain students’
acceptance of Al-powered technologies. Learners who perceive Al applications as
accessible and beneficial are generally more willing to incorporate them into their
academic activities, which may influence learning behaviors, engagement, and
educational outcomes. In the context of this investigation, the model also provides a
framework for understanding how acceptance of Al technologies may extend beyond
academic performance. Positive perceptions of Al usefulness and ease of use may
encourage responsible technology engagement, informed decision-making, digital
readiness, and effective participation in technology-mediated environments. Accordingly,
TAM supports the view that acceptance of Al-powered tools may contribute not only to
academic development but also to competencies associated with broader social value and
meaningful participation in contemporary society.

3. Methodology

3.1 Design

An explanatory sequential mixed-methods approach served as the research design for this
study. The inquiry began with a quantitative component using a descriptive-correlational
design to determine the associations among Al-powered tool utilization, academic
performance, and learner motivation of pre-service teachers. The succeeding qualitative
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component gathered participants” experiences and perceptions to clarify and enrich the
interpretation of the quantitative results.

The descriptive phase documented the existing characteristics of the variables, whereas
the correlational component examined their statistical associations. Integrating qualitative
evidence after the quantitative analysis provided a more comprehensive explanation of
Al-powered tool utilization and its relationship with academic performance, motivation,
and learning outcomes among pre-service teachers.

3.2 Participants

The quantitative phase of the study involved 148 first-year pre-service teachers enrolled
in the six programs under the Department of General Teachers Training at North Eastern
Mindanao State University—Cantilan Campus during the Academic Year 2025-2026. These
programs include the Bachelor of Secondary Education major in English, Filipino, Science,
and Mathematics, the Bachelor of Technical Vocational and Livelihood Education, and the
Bachelor of Science in Technology Education. The 148 respondents participated in the
quantitative survey that examined Al-powered tool utilization, academic performance,
and learner motivation. For the qualitative phase, 24 participants were purposively
selected from the 148 respondents to provide more in-depth insights through the two
open-ended questions. Their responses served as the basis for the thematic analysis used
to further explain and enrich the quantitative findings.

3.3. Research Instrument

The study utilized an adopted questionnaire based on Impact of Al-Powered Learning
Tools on Student Understanding and Academic Performance and Motivation by Veronica
Salido. The questionnaire contains about AI for Students' that delves into student
perspectives on artificial intelligence in education. Gain valuable insights and opinions on
Al integration. The researcher asked permission from the owner of the instrument
through email (Please see Appendix A.)

To complement the quantitative findings, two open-ended qualitative questions were
included to gather participants’ experiences, perceptions, and reflections regarding the
influence of Al-powered tools on their learning activities, academic performance,
technology-use practices, and professional development. Responses to these questions
served as the basis for thematic analysis and qualitative theme generation.

a. Q1. How do Al-powered tools influence your learning activities, technology use
practices, and engagement within academic and digital environments?

b. Q2. In what ways do Al-powered tools influence your academic performance,
quality of work, and ability to contribute meaningfully to learning and
professional development?

3.4 Data Collection and Analysis
Approval to conduct the investigation was obtained from the Department Chair of the

College of General Teachers Training through the respective program coordinators before
data collection commenced. After receiving authorization, the researcher personally
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distributed the questionnaires to the participants and collected all completed instruments
immediately after completion, resulting in a 100% response rate.

Quantitative data obtained from the 148 respondents were processed using the Weighted
Mean and Standard Deviation to describe Al-powered tool utilization, perceived
motivation, and academic performance. The Pearson Product-Moment Correlation
Coefficient, evaluated at the 0.05 level of significance, was employed to determine the
magnitude and direction of the relationships among Al-powered tool utilization,
academic performance, and learner motivation. For the qualitative phase, the responses
of the 24 purposively selected participants from the 148 participants to the two open-
ended questions were analyzed using descriptive thematic analysis. The researcher
repeatedly reviewed the responses to achieve familiarity with the dataset, identified
meaningful statements and recurring ideas, assigned initial codes, grouped related codes
into categories, and generated overarching themes that represented common patterns
across participants’ narratives. Representative participant excerpts were used to support
each theme. Finally, the qualitative findings were integrated with the quantitative results
to provide a more comprehensive and contextually grounded interpretation of the
findings within the explanatory sequential mixed-methods design.

4. Results and Findings

Table 1. Students use of AI-Powered Tools

Weighted Verbal

Usage Frequency Mean Description

1. I regularly use Al tools to support my academic work. 3.17 Agree
2. T use an Al-powered tool every day. 2.35 Disagree
3. I rely on Al-powered tools for the majority of my 215 Disagree
academic requirements. ’
4.1 consistently use Al tools during the entire academic 235 Disagree
semester.
5. I usually use Al-powered tools whenever I have 265 Agree
assignments or upcoming examinations. ’
6.1 use Al-powered tools to organize my daily study 18 Disagree
activities.
7.1 use Al-powered tools even when completing minor 505 Disagree
academic tasks.. '
8. I increase my use of Al-powered tools whenever I have 578 Agree
several assignments to complete. '
9. Al-powered tools are a regular part of my weekly 25 Agree
study routine. ’
10. I usually access Al-powered tools before I begin 213 Disagree
studying. ’

Average Weighted Mean 2.43 Disagree

Legend:

1:00 -1.74SD 1.75-249D 250-3.24 A 3.25-4.00 SA
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Tool Variety Weighted Verbal

Mean Description

11. I regularly use different Al-powered tools for my 932 Disagree
academic work. '
12. T use different AlI-powered tools depending on the 270 Agree
subject or academic task. '
13. I utilize Al tools for note-taking, creating flashcards, 597 Agree
and reviewing lessons. '
14. I switch between different Al-powered applications 295 Agree
according to my academic needs. ’
15. Al-powered tools I use support various academic Agree
purposes, such as writing, studying, and organizing 2.90
schoolwork.
16. I frequently try newly available Al-powered study 0 g7 Agree
applications. '
17. I use specialized Al tools for complex subjects. 2.93 Agree
18. My academic requirements often require the use of 237 Disagree
multiple Al-powered tools. '
19. I adjust my choice of Al-powered applications 3.00 Agree
according to the requirements of each subject. '
20. I am comfortable using multiple types of Al tools that Agree
match various learning preferences. 2.80

Average Weighted Mean 2.78 Agree

Table 1 summarizes respondents’ utilization of Al-powered learning tools. The overall
weighted mean of 2.43, interpreted as “Disagree,” indicates that Al applications are not
extensively incorporated into the participants’ academic routines. Among the usage-
frequency indicators, the statement “I frequently use Al-powered tools (e.g., ChatGPT,
Grammarly) to assist with my studies” recorded the highest weighted mean (3.17; Agree),
suggesting that respondents utilize these technologies primarily when academic support
is needed. In contrast, the statement “I use Al-powered tools even for small academic
tasks” obtained the lowest weighted mean (2.05; Disagree), implying that Al applications
are generally reserved for more demanding or cognitively intensive academic
requirements. These findings suggest that although respondents are acquainted with Al-
powered applications such as ChatGPT and Grammarly, their overall level of utilization
remains moderate. Rather than incorporating these technologies into routine learning
activities, students appear to engage with them selectively, particularly when confronted
with more complex academic demands. The immediate assistance provided through Al-
generated responses may explain this pattern, as learners perceive these applications as
effective resources for addressing academic concerns and facilitating task completion
(Anders, 2023).

Regarding Tool Variety, the overall weighted mean of 2.78, interpreted as “Agree,” reflects
favorable perceptions toward the diversity of Al-powered applications used for learning.
The statement “I adapt my tool usage depending on the subject’s requirements” obtained
the highest weighted mean (3.02; Agree), indicating that respondents demonstrate
flexibility in selecting Al applications according to specific academic requirements.
Conversely, “I use a variety of Al-powered study tools regularly” yielded the lowest
weighted mean (2.32; Disagree), suggesting that respondents tend to depend on a
relatively limited range of Al applications despite recognizing the value of selecting tools
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that correspond with different learning tasks. It indicate that respondents demonstrate
adaptive technology-use practices but have not yet fully diversified their utilization of
available Al applications. Expanding familiarity with a broader range of Al-powered tools
may enhance learning efficiency and optimize their educational benefits. This
interpretation aligns with Zhao et al. (2025), who emphasized that technology adoption is
influenced not only by efficiency but also by users’ willingness to explore, develop
familiarity with different applications, and select technologies that correspond with
specific academic tasks.

Question 1. How do Al-powered tools influence your learning activities, technology use
practices, and engagement within academic and digital environments?

The quantitative findings revealed that respondents generally reported moderate usage
of Al-powered tools (WM =2.43) while demonstrating positive perceptions regarding tool
variety (WM =2.78). To provide deeper insight into these findings, 24 purposively selected
participants from the 148 respondents were asked how Al-powered tools influence their
learning activities, technology-use practices, and engagement within academic and digital
environments. The qualitative responses revealed that Al technologies function as
academic support resources while simultaneously fostering digital readiness and broader
forms of social value.

Al as an Academic Support Companion

Sixteen (16) out of the 24 participants described Al-powered tools as academic support
companions that assisted them in completing assignments and understanding difficult
lessons. Although the overall frequency of use was moderate, many participants
acknowledged utilizing Al technologies when faced with challenging learning tasks. The
findings suggest that Al functions as a supplementary learning companion that enhances
efficiency and supports academic productivity.

“I frequently use Al-powered tools (e.g., ChatGPT, Grammarly) to assist with
my studies, especially when I need help understanding difficult topics or
improving my assignments.”

“I tend to increase my use of Al tools when I have multiple assignments because
they help me organize my work and finish tasks more efficiently.”

Building Digital Readiness and Social Value

The table 1 further indicated that students utilized different Al tools depending on
academic requirements and expressed comfort in using multiple Al applications. These
findings were reflected by eighteen (18) out of the 24 participants’ narratives, which
emphasized how exposure to technologies strengthened digital confidence, adaptability,
and responsible engagement within technology-mediated environments. Such
experiences demonstrate that the influence of Al extends beyond academic support
toward the development of competencies associated with social value and digital
participation.

“I am comfortable using multiple types of Al tools for different learning styles,
which helps me become more confident in using technology.”

“Exploring new Al-powered study tools allows me to improve my digital skills
and adapt to new technologies that may also be useful outside the classroom.”
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Table 2. Students perceive their motivation towards Al

Ease of Use Weighted Ver.baP
Mean Description
1.1 find Al-powered tools easy to operate. 3.25 Strongly Agree
2. I feel capable of using AlI-powered tools for my
educational activities. 2.73 Agree
3. I quickly become familiar with newly
introduced Al-powered tools for learning. 3.02 Agree
4. Al tools are straightforward and easy for me to
comprehend. 3.20 Agree
5. I seldom require assistance when using Al-
powered tools. 2.70 Agree
6. I experience very few difficulties while using
Al-powered tools for academic purposes. 3.00 Agree
7.1 consider Al-powered tools dependable for
completing academic requirements. 2.75 Agree
8. I have confidence in the information generated
by Al-powered tools.
2.52 Agree
9. Al-powered tools are convenient for
completing tasks quickly 3.12 Agree
10.Using Al-powered tools for my studies is
generally hassle-free for me. 3.05 Agree
Average Weighted Mean 2.93 Agree
Usefulness Weighted Ve1:ba¥
Mean Description
11. Al-powered tools effectively support my
understanding of difficult concepts. 3.30 Strongly Agree
12. I believe Al-powered tools contribute to my
overall academic performance. 3.03 Agree
13. Al-powered tools enhance the overall quality of
my academic outputs. 3.78 Strongly Agree
14. Al-powered tools help me retain information
better 2.92 Agree
15. I consider Al-powered tools valuable for
completing academic tasks efficiently. 3.02 Agree
16. Al-powered tools make it easier to meet deadlines
3.00 Agree
17. I believe Al-powered tools improve my
performance during examinations. 2.63 Agree
18. Al-powered tools assist me in organizing my
study materials efficiently. 2.87 Agree
19. Al tools help me stay focused by making academic
tasks more manageable. 2.72 Agree
20.Al-powered tools make a meaningful contribution
to my academic success. 3.03 Agree
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Average Weighted Mean 3.03 Agree

The findings presented in Table 2 indicate that respondents expressed favorable
perceptions of Al in terms of Ease of Use, reflected in an overall weighted mean of 2.94,
interpreted as “Agree.” Among the indicators, “Al-powered tools are easy to use”
registered the highest weighted mean (3.25; Strongly Agree), demonstrating that
respondents generally perceived these technologies as intuitive and readily navigable. In
contrast, “I trust the information provided by Al-powered tools” obtained the lowest
weighted mean (2.52; Agree). Although participants recognized the accessibility and
practicality of Al applications, their confidence in the precision and dependability of Al-
generated information remained comparatively restrained. This pattern suggests the
importance of strengthening digital literacy and evaluative judgment so that learners can
critically appraise Al-generated content before incorporating it into academic work. These
findings correspond with Llego (2023), who emphasized that maximizing the educational
potential of artificial intelligence requires collaborative engagement among educators,
institutional leaders, and policymakers. Such collaboration encourages the responsible
integration of Al while complementing human capabilities and advancing the delivery of
quality education.

With respect to Usefulness, respondents likewise demonstrated favorable
perceptions, as reflected in an overall weighted mean of 3.03, interpreted as “Agree.” The
indicator “Al-powered tools improve the quality of my assignments” recorded the highest
weighted mean (3.78; Strongly Agree), indicating that respondents perceived Al
applications as valuable resources for enhancing the quality and presentation of academic
outputs. Conversely, “I feel that Al helps me perform better on exams” yielded the lowest
weighted mean (2.63; Agree), suggesting comparatively lower confidence in the
contribution of Al to examination performance. These findings imply that respondents
primarily associated AI with improving coursework, assignment completion, and
learning productivity rather than directly strengthening assessment performance. This
interpretation is consistent with Fosner (2024), who reported that although most students
perceived Al tools as enhancing their effectiveness as learners, relatively few attributed
improvements in academic grades or language proficiency to Al utilization. The same
investigation further noted that learners more frequently relied on Al for summarizing,
paraphrasing, translating, and grammar refinement than for examination preparation or
idea generation.

Al for Meaningful Learning Engagement

Seventeen (17) out of the 24 participants described Al-powered tools as accessible and
user-friendly technologies that support learning activities and encourage active
engagement in academic tasks. The ease of using Al applications enabled participants to
navigate digital resources more confidently and complete learning requirements with less
difficulty. These experiences suggest that accessible Al technologies not only enhance
learning engagement but also encourage greater participation in technology-mediated
environments.

“Al-powered tools are easy to use and help me complete academic tasks without
spending too much time learning how the system works.”
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“I rarely encounter difficulties when using Al-powered tools because they are
user-friendly and easy to understand.”

Al-Enabled Learning Productivity and Social Contribution

Twelve (12) out of the 24 participants emphasized that Al-powered tools improve learning
efficiency by helping them understand complex topics, complete assignments, and
manage academic responsibilities more effectively. The usefulness of these technologies
motivated learners to maximize available resources and improve the quality of their
outputs. Beyond academic productivity, participants recognized that efficient use of Al
can support knowledge sharing, collaboration, and responsible participation in learning
communities, demonstrating broader forms of social value.

“Al-powered tools help me understand difficult lessons and improve the quality
of my assignments.”

“I find Al tools useful because they help me organize study materials and
complete academic requirements more efficiently.”

Table 3. Students perceive their academic performance

Exam Scores Weighted Verbal

Mean Description

1. Using Al-powered learning tools, my academic grades Agree
have improved. 2.75
2. I feel more prepared for exams due to Al-powered Agree
tools. 2.63
3. Al tools strengthen my ability to remember Agree
information needed for examinations. 2.75
4. Al-powered tools enhance the quality of my academic Agree
assignments. 2.93
5. Al-assisted learning resources increase my confidence Agree
when taking examinations. 2.63
6.1 rely on Al-powered tools to review and reinforce Agree
topics covered in examinations. 2.52
7. Al tools help me develop a deeper understanding of Agree
examination-related topics. 2.87
8. Al-powered tools assist me in identifying the topics Agree
that require further review before examinations. 2.72
9. I tend to obtain better examination results when I study Agree
with Al-powered tools. 2.57
10. Al-powered tools make it easier for me to retrieve Agree
information during examinations. 2.70

Average Weighted Mean 2.71 Agree

Weighted Verbal

Assignment Quality Mean Description
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11. AI-powered tools enhance the overall quality of my Agree
assignments. 3.00
12. Al assistance enables me to complete assignments Agree
with greater accuracy. 2.92
13. Al-powered tools help me prepare assignments that Agree
are more organized. 2.85
14. My problem-solving ability has improved through the Agree
use of Al-powered tools. 2.78
15. Al tools improve the clarity and logical flow of my Agree
written outputs. 2.95
16. 1 am able to meet deadlines more easily with Al- Agree
powered tools. 2.98
17. The use of Al-powered tools reduces errors in my Agree
assignments. 293
18. Al tools assist me in generating ideas and developing Agree
content for assignments. 2.98
19. Al-powered tools improve my ability to locate Agree
credible sources for academic work. 2.92
20. Al-powered tools help ensure that my assignments Agree
satisfy academic requirements. 2.98

Average Weighted Mean 2.93 Agree

Table 3 presents respondents’ perceived academic performance across the
dimensions of Exam Scores and Assignment Quality. For Exam Scores, the overall
weighted mean reached 2.71, corresponding to the verbal interpretation “Agree.” Among
the measured indicators, “Al-powered tools have improved the quality of my
assignments” registered the highest weighted mean (2.93; Agree), suggesting that
respondents perceived Al applications as beneficial in refining the quality and
organization of their academic outputs. Conversely, the indicator “I rely on Al-powered
tools to review and reinforce exam content” obtained the lowest weighted mean (2.52;
Agree). This pattern indicates that although respondents acknowledged the academic
value of Al applications, they were comparatively less inclined to depend on these
technologies during examination preparation. Such responses may indicate continued
reliance on conventional review strategies or a more reserved level of confidence in Al-
assisted support for examination-related learning.

Comparable observations were reported by Wecks et al. (2024), who found that
students using generative Al obtained lower examination scores, on average, than non-
users, suggesting that learners may exercise greater caution when depending on Al
technologies for examination performance. Regarding Assignment Quality, respondents
likewise expressed favorable perceptions, reflected in an overall weighted mean of 2.98,
interpreted as “Agree.” The statement “Al-powered tools have improved the quality of
my assignment” achieved the highest weighted mean (3.00; Agree), whereas “My
problem-solving skills have improved due to using Al-powered tools” recorded the
lowest weighted mean (2.78; Agree).

Respondents regarded Al-powered applications as valuable resources for
producing more organized, accurate, and well-developed academic outputs.
Nevertheless, the comparatively lower evaluation assigned to problem-solving skills
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suggests that although AI enhances the presentation and quality of written work, its
contribution to higher-order cognitive processes remains less evident. Consequently,
respondents appear to utilize Al primarily as an academic support resource rather than
as a mechanism for strengthening independent analytical reasoning and cognitive
problem-solving abilities.

Question 2. In what ways do Al-powered tools influence your academic performance,
quality of work, and ability to contribute meaningfully to learning and professional
development?

The quantitative findings showed that respondents perceived Al-powered tools as easy to
use (WM = 2.93), useful (WM = 3.03), and beneficial for improving academic performance,
particularly assignment quality (WM = 2.93). To further explain these results, 24
purposively selected participants from the 148 respondents were asked how Al-powered
tools influence their academic performance, quality of work, and ability to contribute
meaningfully to learning and professional development. The qualitative findings revealed
that Al-supported learning promotes both quality-oriented academic outputs and
competencies that extend toward future professional and societal contributions.

Strengthening Quality-Oriented Learning Outputs

Sixteen (16) out of the 24 participants shared that Al-powered tools contributed to the
improvement of their academic outputs by assisting them in organizing ideas, refining
written work, and enhancing the overall quality of assignments. The availability of
immediate feedback and content support enabled learners to produce outputs that were
more structured, accurate, and aligned with academic expectations. These experiences
suggest that Al technologies serve as valuable resources for promoting quality-oriented
learning practices among pre-service teachers.

“Al-powered tools have improved the quality of my assignments by helping me
organize my ideas and improve the clarity of my work.”
“Using Al tools allows me to produce more accurate and well-structured outputs
that meet academic requirements.”

Academic Growth Toward Social Contribution

The positive perceptions reflected in the quantitative findings were further supported by
seventeen (17) out of the 24 participants’ experiences regarding the broader benefits of Al-
powered tools. Beyond improving academic outputs, participants emphasized how Al-
assisted learning enhanced communication skills, information management,
technological adaptability, and preparedness for future professional responsibilities.
These findings suggest that Al contributes not only to academic growth but also to the
development of competencies that hold broader social significance.

“Al-powered tools help me become more prepared for future professional
responsibilities by improving how I learn and manage information.”
“The skills I gain from using Al technologies can be applied not only in school
but also in helping others and contributing to my future profession.”

Table 4. Al-powered study tools on academic performance
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Al powered tools r-value  p-value Decision Interpretation
(Usage Frequency) and
Exam Scores 0.334 0.009 Reject Ho Significant
Assignment Quality 0.272 0.036 Reject Ho Significant
Al powered tools (Tool  r-value p-value Decision Interpretation
Variety) and
Exam Scores 0.476 0.000 Reject Ho Significant
Assignment Quality 0.399 0.002 Reject Ho Significant

Table 4 presents the correlation analysis examining the association between Al-
powered tool utilization and the academic performance of pre-service teachers. The
findings indicate that usage frequency demonstrated a statistically significant association
with exam scores (r = 0.334, p = 0.009), resulting in the rejection of the null hypothesis.
Likewise, the relationship between Al-powered tool utilization and assignment quality
was statistically significant (r = 0.272, p = 0.036), likewise warranting the rejection of the
null hypothesis. These findings indicate that greater engagement with Al-powered
applications corresponds with improved academic performance, particularly in relation
to examination outcomes and assignment quality. Regular utilization of Al technologies
appears to facilitate stronger comprehension of learning content while supporting the
production of higher-quality academic outputs. The findings further suggest that Al-
powered platforms function as complementary learning resources that reinforce effective
study practices, deepen conceptual understanding, and enhance overall academic
attainment.

Beyond measurable educational outcomes, sustained engagement with Al technologies
may also cultivate competencies associated with information management, adaptive
learning, digital proficiency, and technology-mediated decision-making. Such capabilities
possess relevance not only within academic settings but also in future professional
practice. Consequently, pre-service teachers who demonstrate effective utilization of Al-
powered tools may be better equipped to function within digitally enriched educational
environments and to contribute more effectively to educational advancement and broader
societal development.

Table 5. Al-powered study tools on student motivation

Al powered tools r-value  p-value Decision Interpretation
(Usage Frequency) and
Failed to Reject
Ease of Use 0220 0079 T PTIE Notsignificant
0
Failed to Reject
Usefulness 0.216 0.097 ale I—? Jee Not Significant
0
Al powered tools r-value  p-value Decision Interpretation
(Tool Variety) and
Ease of Use 0.351 0.006 Reject Ho Significant

Usefulness 0.280 0.030 Reject Ho Significant
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Table 5 delineates the correlation between Al-powered study tools and students’
motivation. The statistical evidence revealed that usage frequency did not demonstrate a
statistically significant association with Ease of Use (r = 0.229, p = 0.079), as the obtained
probability value exceeded the 0.05 criterion. Consequently, the null hypothesis was not
rejected, signifying that the frequency of Al-powered tool utilization was not statistically
associated with students” motivational disposition. Likewise, the relationship involving
Usefulness generated an r-value of 0.216 and a p-value of 0.097, which likewise surpassed
the prescribed significance threshold. Accordingly, the null hypothesis remained not
rejected, indicating that respondents’ perceived usefulness of Al-powered applications
was not statistically associated with their level of motivation.

The findings suggest that while students generally perceive Al-powered tools as
accessible and useful, these characteristics alone may not be sufficient to significantly
influence their motivation. As Delgado and Moreno (2020) argue, technology can
contribute to student motivation, but “the use of information and communication
technologies (ICT) does not guarantee success and student motivation unless paired with
effective pedagogy and learner-centered design. Motivation appears to be shaped by a
combination of factors, including instructional support, learning experiences, personal
interests, and academic goals. This indicates that technology should not be viewed as an
independent driver of motivation but rather as one component within a broader learning
environment. The results further imply that the effectiveness of Al-powered tools depends
not only on their availability but also on how learners meaningfully engage with them
within educational contexts.

Furthermore, the significant relationship observed between tool variety and both ease of
use and usefulness suggests that exposure to diverse Al-powered applications may
enhance students’ appreciation of technology-assisted learning. Students who utilize
different Al tools are more likely to recognize the practical benefits and functions of these
technologies in supporting learning activities. Beyond motivation, familiarity with a
variety of Al-powered tools may encourage technological adaptability, responsible digital
engagement, and greater confidence in navigating technology-rich environments. For pre-
service teachers, these experiences are valuable because they contribute to their readiness
to function effectively within increasingly digital educational and professional settings.

5. Discussion

The findings substantiate a statistically significant association between Al-powered tools
and the academic performance of pre-service teachers. In relation to learner motivation,
the empirical evidence revealed a comparatively multifaceted pattern, wherein exposure
to a broader repertoire of Al-powered applications exhibited a significant association with
perceived ease of use and perceived usefulness, whereas the frequency of Al utilization,
in isolation, did not demonstrate a statistically meaningful relationship. As teacher
education programs progressively institutionalize digital innovation within instructional
practice, Al-driven technologies including intelligent tutoring systems, automated
feedback engines, adaptive learning environments, and Al-assisted content generation
platforms have become integral components of contemporary academic experiences
among pre-service teachers. The integration of Al into learning also creates opportunities
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for learners to develop competencies that extend beyond classroom achievement and
contribute to broader forms of social value through responsible technology use (Vieriu &
Petrea, 2025) Beyond their educational function, Al-powered tools appear to influence
how pre-service teachers engage with digital environments and technology-mediated
learning experiences. The findings from the qualitative component indicate that students
increasingly view Al not merely as an academic resource but also as a means of
strengthening digital adaptability, information-management practices, and responsible
technology utilization. The development of digital competence through Al-assisted
learning also strengthens learners’ capacity to participate effectively in technology-
enhanced educational environments (Niyazova et al., 2026).

The result revealed that pre-service teachers who demonstrated more frequent utilization
of Al-powered applications likewise reported more favorable academic performance. This
observed pattern may be attributable to the capacity of Al-driven technologies to furnish
immediate instructional feedback, elucidate intricate concepts, and deliver individualized
academic assistance responsive to diverse learning requirements. Through functionalities
such as automated practice assessments, intelligent corrective recommendations, and
systematically organized learning resources, pre-service teachers are afforded
opportunities to engage with academic content in a more efficient and purposeful manner.
These technological resources lessen the demands associated with routine academic
activities, thereby enabling learners to devote greater cognitive engagement to conceptual
comprehension and the application of higher-order thinking competencies. These
competencies enable learners to participate more effectively in digitally connected
communities where responsible information sharing and technology-mediated
collaboration have increasing social significance (Duki et al., 2025). Apart from
measurable academic outcomes, the findings further suggest that Al-supported learning
experiences are associated with broader educational gains. Participants described
becoming more self-assured in retrieving information, critically appraising digital
resources, and navigating diverse technology-enabled platforms. Such experiences
facilitate the cultivation of digital competencies that are increasingly indispensable within
knowledge-intensive societies, where individuals are expected to exercise informed
judgment, technological adaptability, and responsible engagement with emerging digital
innovations. The ability to navigate multiple digital platforms responsibly reflects
competencies that are increasingly recognized as socially valuable in contemporary
knowledge-based environments (Naeem et al., 2025).

With regard to learner motivation, the findings indicate that Al-powered tools may foster
learners’ engagement and confidence when purposefully incorporated into academic
activities. Purposefully integrated AI applications can create more engaging learning
experiences by providing timely feedback, personalized academic support, and
opportunities for active interaction during learning activities (Lin & Chen, 2024).
Although the frequency of Al-powered tool utilization did not exhibit a statistically
significant association with motivation, exposure to a broader repertoire of Al-powered
applications demonstrated significant associations with perceived ease of use and
perceived usefulness. Exposure to multiple Al applications allows learners to recognize
different instructional functions and select technologies that best address specific
academic tasks, thereby strengthening perceptions of usability and practical value (Zhou
& Peng, 2025). Participants described how Al technologies made academic tasks easier,
more interactive, and more manageable, contributing to positive learning experiences and
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greater engagement with technology-supported activities. The availability of on-demand
assistance may reduce frustration and promote a sense of autonomy and competence. Al
also encourages creativity and active participation, especially when used for lesson
planning, content development, or collaborative digital activities. Students highlighted
how Al-powered tools facilitated collaboration, information sharing, and engagement
with technology-supported environments. These experiences suggest that Al adoption
may contribute to positive learning experiences and encourage active participation within
increasingly interconnected educational spaces.

The study underscores that Al-powered tools are not only technological enhancements
but also valuable pedagogical partners. Their strategic use can support pre-service
teachers in meeting academic expectations while strengthening self-regulation, digital
competence, and preparedness for future professional tasks. The findings highlight the
need for teacher education institutions to promote responsible, ethical, and meaningful
use of Al ensuring that pre-service teachers develop both digital competence and critical
awareness as future educators. More importantly, the evidence suggests that the influence
of Al-powered tools extends beyond immediate educational outcomes toward broader
contributions associated with digital citizenship, informed decision-making,
technological adaptability, collaborative engagement, and professional readiness. As
future educators, pre-service teachers are expected not only to utilize technology
effectively but also to guide future learners in navigating increasingly complex digital
environments. Consequently, Al-powered tools may serve as important mechanisms for
preparing individuals who can contribute responsibly and productively within
contemporary society.

6. Conclusion

The study concludes that Al-powered technologies constitute a valuable educational
resource that enhances the academic experiences of pre-service teachers. The empirical
evidence indicates that purposeful engagement with Al applications facilitates
information acquisition, improves the quality of academic outputs, strengthens learning
organization, and contributes to greater academic productivity. These outcomes affirm
the capacity of Al-supported technologies to enrich learning processes and reinforce
educational achievement within teacher education programs.

Regarding learner motivation, the findings revealed a differentiated pattern. Although the
frequency of Al utilization did not exhibit a statistically significant relationship with
motivational dimensions, exposure to a broader range of Al-powered applications
showed significant associations with perceived ease of use and perceived usefulness.
These findings suggest that familiarity with diverse Al technologies encourages greater
technological acceptance and supports more favorable learning experiences by
accommodating varying academic demands and individual learning preferences.

More importantly, the investigation extends the discourse beyond conventional
educational outcomes by demonstrating that Al-powered technologies generate broader
social significance. The qualitative evidence indicates that sustained interaction with Al
applications cultivates digital readiness, technological adaptability, ethical technology
engagement, responsible information management, and collaborative participation
within digitally mediated environments. These competencies transcend classroom
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performance by preparing future educators to navigate technological change, contribute
responsibly to knowledge-based communities, and respond effectively to the evolving
expectations of contemporary society.

Findings substantiate that the impact of Al-powered tools extends from academic
advancement toward social value. Rather than functioning solely as instruments for
improving educational performance, Al technologies facilitate the development of
competencies that support lifelong learning, professional preparedness, responsible
digital citizenship, and meaningful societal participation. Consequently, teacher
education institutions should promote ethically grounded and pedagogically purposeful
Al integration to cultivate future educators who are academically competent,
technologically resilient, and capable of generating positive social contributions within an
increasingly Al-driven world.

Conflict of Interest

I'hereby declare that I have no conflict of interest in the conduct of the research titled “The
Impact of AI-Powered Tools on the Academic Performance and the Motivation of Pre-
service Teachers.”

There are no financial, institutional, or personal relationships that could have influenced
the design, implementation, analysis, or reporting of this study. The research was carried
out independently, and all findings were presented objectively and without bias.

7. Acknowledgments
My sincere appreciation goes to the faculty members and administrators of the institution
for their support and for providing an environment that encouraged academic growth

and inquiry.

I extend my heartfelt thanks to the pre-service teachers who willingly participated in this
research. Their time, honesty, and invaluable insights made this study possible.

I am likewise grateful to my colleagues, friends, and family for their continuous
encouragement, understanding, and motivation throughout the research process. Their
unwavering support inspired me to persevere and complete this work.

Above all, I give thanks to God for the wisdom, strength, and opportunities that guided
me from the beginning to the successful completion of this study.

8. References

Anders, B. A. (2023). Is using ChatGPT cheating, plagiarism, both, neither, or forward thinking?
Byers, C. M. (2024). Al-powered educational tools and their effect on student motivation in online

learning environments: A preliminary study.
http://scholarworks.umt.edu/cgi/viewcontent.cgi?article=13506&context=etd




528 / Journal of Daoist Studies 19-6s (2026)

Chuij, J., Jong, M. S., & Mok, M. M. (2020). Sustainable curriculum planning for artificial
intelligence education: A self-determination theory perspective.
https://www.sciencedirect.com/science/article/abs/pii/S0360131522001531

Chukwuemeka Wisdom, Chisom & Nguyen, Chloe. (2025). The Social and Cultural Impacts
of Artificial Intelligence on Modern Society.

Dahri, M., Yahaya, N., Al-Rahmi, W., Almutairy, S., Shutaleva, A., & Soomro, M. (2024).
Extended TAM-based acceptance of Al-powered ChatGPT for supporting metacognitive self-
regulated learning in education: A mixed-method study. Heliyon.
https:/[www.cell.com/heliyon/fulltext/S2405-8440(24)05348-9

De la Vall, R. R. F., & Araya, F. G. (2023). Exploring the benefits and challenges of Al
language learning tools. International Journal of Social Sciences and Humanities Invention,
10(1), 7569-7576.

Delgado, J. G. L., & Moreno, J. A. (2020). School motivation through the use of information
and communication technology (ICT). International Research Journal of Management, IT and
Social Sciences, 7(2), 50-58. https://doi.org/10.21744/irjmis.v7n2.879

Diamante REJ, Martin AB, Berry EB, et al. Developing trust and confidence in the delivery of
Ai-Oriented teaching strategies among Non-ICT expert teachers. Environment and Social
Psychology 2025; 10(8): 3851 doi:10.59429/esp.v10i8.3851

Duki, Duki & Malik, Abdul & Hadi, Tb. (2025). The Influence of Digital Communication
Competence on Social Interaction Between Students and Lectures. Representamen. 11. 55-70.
10.30996/representamen.v11i02.132113.

Fosner, A. (2024). University students’ attitudes and perceptions towards Al tools: Implications
for sustainable educational practices.

Grani¢, A., & Maranguni¢, N. (2019). Technology acceptance model in educational context:
A systematic literature review. British Journal of Educational Technology.
https://doi.org/10.1111/bjet.12864

Holmes, W., & Tuomi, L. (2022). State of the art and practice in Al in education. European
Journal of Education. https://doi.org/10.1111/ejed.12533

Legarde MAA, Mundo MD, Chavez ]V, et al. Empowering learning engagement in higher
education with active learning experiences in STEM classrooms. Environment and Social
Psychology 2025; 10(9): 3878 doi:10.59429/esp.v1019.3878

Lin H, Chen Q. Artificial intelligence (Al) -integrated educational applications and college
students’ creativity and academic emotions: students and teachers’ perceptions and attitudes. BMC
Psychol. 2024 Sep 16,12(1):487. Doi: 10.1186/540359-024-01979-0. PMID: 39285268; PMCID:
PMC11403842.

Llego, M. A. (2023). The impact of artificial intelligence (Al) on the future of education: Teachers
in the Philippines.



Al Impact of Power Tools from Academic to Social Value:
Beyond Educational Outcomes Toward Social Significance

Mariyono D, Nur Alif Hd A (2025), “Al’s role in transforming learning environments: a review
of collaborative approaches and innovations”. Quality Education for All, Vol. 2 No. 1 pp. 267-290,
doi: https://doi.org/10.1108/QEA-08-2024-0071

Mundo MAD, Reyes EFD, Gervacio EM. Discourse analysis on experience-based position
of science, mathematics, and Tech-Voc educators on generative Al and academic integrity.
Environment and Social Psychology 2024; 9(8): 3028. Doi: 10.59429/esp.v9i8.3028

Naeem, NiK., Mushibwe, C.P. Navigating digital worlds: a scoping review of skills and
strategies for enhancing digital resilience among higher education students on social media
platforms. Discov Educ 4, 39 (2025). https://doi.org/10.1007/s44217-025-00432-7

Niyazova GZ, Duisekeyeva BM, Berdi DK, Usembayeva IB and Mindetbayeva AA (2026)
The effects of gamified Al-supported digital learning environments on personalized learning and
student engagement in school education: a systematic review and meta-analysis. Front. Educ.
11:1754080. Doi: 10.3389/feduc.2026.1754080

Nur Fitria, Tira. (2021). Artificial Intelligence (Al) In Education: Using Al Tools for Teaching
and Learning Process.

Rodrigo, M. (2023). The truth about using Al in schools. Philstar Life.

Salido, V. (2023). Impact of Al-powered learning tools on student understanding and academic
performance.

Sanchez-Prieto, J. C., Cruz-Benito, J., Theron Sanchez, R., & Garcia-Penalvo, F. J. (2020).
Assessed by machines: Development of a TAM-based tool to measure Al-based
assessment acceptance among students. International Journal of Interactive Multimedia and
Artificial Intelligence, 6(4), 80-90.

Sharpless, M. (2022). New Al tools that can write student essays require educators to
rethink teaching and assessment. LSE Impact Blog.
https://blogs.Ise.ac.uk/impactofsocialsciences/2022/05/17/new-ai-tools-that-can-write-
student-essays-require-educators-to-rethink-teaching-and-assessment/

Stokel, W. (2022). How the chatbot ChatGPT can write essays and the implications for professors
and academic integrity.

Thomas, K. F., Chiu, T. K, Xia, Q., et al. (2023). Systematic literature review on
opportunities, challenges, and future research recommendations of artificial intelligence
in education. Computers and Education: Artificial Intelligence, 4, 100118.
https://doi.org/10.1016/j.caeai.2022.100118

Vieriu, A. M., & Petrea, G. (2025). The Impact of Artificial Intelligence (AI) on Students’
Academic Development. Education Sciences, 15(3), 343.
https://doi.org/10.3390/educsci15030343

Wecks, J. O., Voshaar, ., et al. (2024). Generative Al usage and exam performance.



530 / Journal of Daoist Studies 19-6s (2026)

Xia, Q., Chiu, T. K., Lee, M., Sanusi, I. T., Dai, Y., & Chai, C. S. (2022). A self-determination
theory (SDT) design approach for inclusive and diverse artificial intelligence (AI)
education. Computers & Education, 189, 104582.

Xia, X. (2022). ChatGPT wuser experience: Implications for education. SSRN.
https://doi.org/10.2139/ss1n.4312418

Zhao, Z., Qi, A., & Liu, J. (2025). Exploring Al tool adoption in higher education: Evidence
from a PLS-SEM model integrating multimodal literacy, self-efficacy, and university
support.

Zhou M, Peng S. The Usage of Al in Teaching and Students” Creativity: The Mediating
Role of Learning Engagement and the Moderating Role of Al Literacy. Behav Sci (Basel).
2025 Apr 27;15(5):587. Doi: 10.3390/bs15050587. PMID: 40426365; PMCID: PMC12109026.



