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Abstract

Artificial Intelligence (Al) has become a transformative force in education, significantly influencing
students. This research explores Al's impact on learning experiences, academic performance, career
guidance, motivation, self-reliance, social interaction, and Al dependency. Utilizing a descriptive-
comparative design, 194 student respondents were chosen through stratified sampling. The results show
that students generally perceive Al positively. Students agree that Al enhances personalized learning,
engagement, and critical thinking, although practical hands-on learning experiences received less
favorable feedback. Academically, students concur that Al helps them identify weaknesses, improve
assignments, and track progress, despite some reservations about its efficacy in exam preparation.
For career guidance, students agree that Al effectively matches skills with career options, recommends
internships, and provides resources, though it is less effective for long-term planning. Students also believe
AI boosts motivation through gamified learning and progress tracking and fosters self-reliance via self-
directed learning and critical thinking support. Socially, students agree that Al facilitates collaboration,
peer learning, and networking. Additionally, students demonstrate a reliance on Al for their learning
processes. Notably, female students report a more significant impact on social interactions than male
students. The type of device used (laptop vs. cellphone) significantly affects the learning experience, with
laptop users reporting a more substantial impact. Differences in Al's impact are noted among various
courses, particularly benefiting education students more than those in hospitality management and
agriculture. However, age and family income do not significantly influence Al's overall impact.
Keywords: Artificial Intelligence, descriptive-comparative, impact on learning, higher education

Introduction

Artificial intelligence (Al) integration has become a revolutionary force in the fast-
changing field of higher education, reinventing the dynamics of the learning environment
and modifying traditional pedagogical techniques (Qian et al., 2023; Kamalov et al., 2023).
This research delves into the multifaceted dimensions of Al influence on students, with a
comprehensive examination of key variables. The learning experience, a cornerstone of
academic journeys, takes center stage in our investigation. As students navigate through their
educational paths, the introduction of Al technologies holds the potential to revolutionize
how information is absorbed and engaged, fundamentally altering the learning process itself.
Furthermore, our study extends its focus to encompass various critical variables that contribute
to a comprehensive grasp of how Al influences higher education learners. These variables
include educational journey, academic achievements, career advice, drive, independence,
social engagement, and reliance on Al (Capinding, 2024). By investigating these aspects, the
researchers aim to discern the intricate interplay between Al integration and the diverse facets
of students' educational experiences.

This research explored how AI impacted the richness, efficiency, and adaptability of
the learning journey, considering factors such as content relevance, engagement levels, and
individualized learning pathways. One of the most important parts of academic pursuits is the
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learning process, and incorporating Al has the power to greatly impact it (Melo, 2023). Artificial
intelligence (Al)-powered solutions can enhance the learning process by customizing course
materials, tailoring information to each learner's unique learning preferences, and offering
immediate feedback (Culican, 2023). As a result, learning becomes memorable and enjoyable
(Gupta, 2023). Furthermore, according to Meenakshi (2023), Al in education offers personalized
learning experiences by analyzing individual learning patterns, enhances efficiency through task
automation, provides 24/7 accessibility to learning resources, ensures adaptive learning tailored
to proficiency levels, enables data-driven improvements in curriculum and teaching methods
and creates engaging learning environments with interactive technologies. On the other hand,
Al introduces certain negative effects that could undermine the human experience. According
to Noema (2021), one major issue with Al adoption is that it both lessens human control and
complicates Al's function in sustainable value generation, which affects how people perceive
life in general. Furthermore, Grace et al. (2017) argued that Al experts forecast Al surpassing
humans in numerous activities by 2024, 2026, 2027, and 2031. They suggest a 50% probability
of Al handling all tasks within 45 years and automating all jobs within 120 years, potentially
diminishing the human learning experience.

The integration of Al in education may influence academic performance, which is a
noteworthy factor. In the Philippine context, despite the existence of laws and regulations
encompassing general principles applicable to Al (Tupaz et al., 2023), there is currently a lack
of specific protocols or rules governing the incorporation of Al in education (Mirasol, 2023).
Students have the liberty to employ Al in their academic tasks, and its regulation is solely
determined by their respective subject teachers or the institution. Thus, there might be a beneficial
or negative effect of Al on student performance in school. Meenakshi (2023) has asserted that
the use of artificial intelligence (Al) in the classroom can promote more student engagement,
better understanding, and better academic achievement overall. On the other hand, according
to Jarrahi (2018), artificial intelligence is outperforming the inherent biological constraints
of humans, potentially resulting in a deterioration of cognitive capabilities. Moreover, in the
event of Al misuse or excessive dependence, Al technologies may also impair students' critical
thinking and problem-solving proficiencies (Yin, 2024). However, the impact of Al on students'
learning may vary depending on their profiles or the specific settings in which they are situated.

Beyond the academic realm, the role of Al extends into career guidance, contributing to
informed decision-making regarding academic and professional paths. According to Westman
et al. (2021), artificial intelligence (Al) can cater to both students and staff across diverse
modalities within career guidance services, contingent upon user requirements, the proficiency
of staff, and the organizational capacity to utilize technology effectively. In addition, according
to Bojorquez (2023), incorporating instruction on artificial intelligence (Al) into educational
curricula is imperative. This approach fosters digital literacy, cultivates critical thinking
abilities, and equips students with the necessary competencies for achieving academic and
professional advancement in the future. Furthermore, Ho (2022) argued that leveraging data
sourced from job postings, course catalogs, and students' CVs allows artificial intelligence (AI)
to aid individuals in identifying discrepancies and charting their educational paths effectively.
As an illustration, the University of Southern California utilizes artificial intelligence (Al)
to offer personalized career counseling services, which are carefully crafted to cater to the
distinct requirements of each student, adhering to academic standards and originality (Schwass,
2023). This study investigates how Al technologies empower students to make strategic choices
aligned with their aspirations.

Motivation, a cornerstone for effective learning, is also in focus. By understanding how
Al impacts student motivation, this research aims to discern whether Al acts as a catalyst for
increased motivation or introduces new challenges that must be navigated. Huang et al. (2023)
demonstrate that the integration of artificial intelligence (Al) markedly enhances students'
learning performance, engagement, and motivation. For instance, Ali et al. (2023) provided
empirical evidence demonstrating that ChatGPT acts as a motivational stimulant for learners,
particularly aiding in the improvement of reading and writing abilities, while respondents
displayed a neutral attitude regarding its impact on enhancing listening and speaking skills.
Moreover, according to Siregar et al. (2023), the integration of chatbots, exemplified by
ChatGPT, has the potential to substantially augment students' motivation. However, Ahmad et
al. (2023) argued that Al greatly affects the decline in human decision-making and increases
human laziness.
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Self-reliance, a critical skill for lifelong success, is under examination to understand
how Al either fosters or hinders the development of this essential attribute. The integration of
Al in the educational framework, particularly within SMART classes, enhances the efficiency
and creativity of instructional sessions, catering to both in-class and remote learning dynamics
(Dimitriadou & Lanitis, 2023). This integration contributes to fostering students' overall self-
reliance, equipping them with the skills to navigate challenges in their academic pursuits
(Zawacki-Richter et al., 2019). In addition, according to Godsall (2023), Al can improve
students’ self-confidence and encourage classroom participation when developed with equality
and inclusivity. However, if Al is misused the students may not trust themselves, but rather it
may lead to overreliance or dependency on Al (Chen et al., 2023). The research aims to shed
light on the broader implications of Al integration on students' ability to become self-reliant
learners.

The dynamics of student-student and student-teacher interactions, integral to the learning
ecosystem, are explored to understand how Al technologies enhance or alter these crucial
interactions within the educational setting. Liu (2022) asserted that artificial intelligence (Al)
technologies, such as Waston and Knewton, may enhance the teaching and learning processes
by increasing teaching effectiveness, optimizing course design, and involving students in deep
learning. Lastly, the research investigates the delicate balance between leveraging Al as a tool
for empowerment and the potential pitfalls of over-reliance. People who rely too much on Al
technology may experience a decline in cognitive abilities, but they may also benefit from
cognitive augmentation via Al (Nyholm, 2023). Understanding the extent of student dependency
on Al technologies is imperative for informed discussions and future-oriented strategies in
educational policy and practice. Through unraveling these critical variables, this research seeks
to contribute nuanced insights into the evolving relationship between higher education learners
and artificial intelligence.

The college students at Nueva Ecija University of Science and Technology — Gabaldon
Campus have also employed various Al technologies in their learning processes. Due to the
absence of regulations governing these technologies, teachers have observed excessive use of
such tools by students in tasks such as essays, problem-solving, planning, design, and art projects.
Thus, faculty members have concerns that it might have negatively impacted the students.
This research aimed to describe the impact of artificial intelligence (Al) on various aspects of
college students' experiences. Specifically, this research addressed the following questions: (a)
How can the impact of Al on students be described in terms of learning experience, academic
performance, career guidance, motivation, self-reliance, social interaction, and dependency on
Al? and (b) Do these impacts vary based on students' profiles?

Research Methodology
Design

This study used quantitative methodologies, gathering and analyzing numerical data to
identify patterns and averages, forecast outcomes, evaluate causality, and extend findings to
bigger populations (Bhandari, 2023). Specifically, a quantitative descriptive-comparative study
was conducted to evaluate the predictive strength of one variable in relation to another and to
determine the presence of any statistical differences (Black, 1999). Additionally, descriptive-
comparative research outlines the differences between populations or samples without
manipulating independent variables (Cantrell, 2011). This design was used to illustrate how Al
affects college student experiences, learning outcomes, guidance with careers, drive, autonomy,
interaction with others, and Al reliance (Capinding, 2024). Additionally, the study sought to
assess how the impact of Al differs among students when grouped according to their profiles.

Samples and Sampling Technique
Using a standard sample size calculator, the sample size was determined to be 194
participants out of a population of 671 (Raosoft, 2004). The research employed a stratified

random sampling technique to select 194 student respondents from Nueva Ecija University of
Science and Technology Gabaldon Campus during the second semester of the academic year
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2023-2024 (January — May, 2024). These students represent four distinct programs offered at
the Nueva Ecja University of Science and Technology - Gabaldon campus, namely, College of
Education, Bachelor of Science in Agriculture, Bachelor of Information and Communication
Technology, and Bachelor of Hospitality Management. Among the sample, 77 (39.7%) were
male, while 117 (60.3%) were female. Table 1 shows the demographic profile of the respondents.

The table displays the frequency and percentage distribution of respondents across
various categories. Regarding gender, there are 77 male respondents (39.7%) and 117 female
respondents (60.3%). In terms of age, 99 respondents (51%) are 18-19 years old, 70 respondents
(36.1%) are 20-21 years old, 16 respondents (8.2%) are 22-23 years old, and 9 respondents
(4.6%) are 24 years old and above. When looking at the courses, 54 respondents (27.8%) are in
Education, 32 respondents (16.5%) are in Agriculture, 39 respondents (20.1%) are in Information
and Communication Technology, and 69 respondents (35.6%) are in Hospitality Management.
Regarding family income, 140 respondents (72.2%) have a monthly income below 10,957, 29
respondents (14.9%) have an income between 10,957 to 21,914, 14 respondents (7.2%) have
an income between 21,914 to 43,828, 5 respondents (2.6%) have an income between 43,828
to 76,656, and 6 respondents (3.1%) have an income of 219,140 and above. Lastly, in terms
of gadgets used, 158 respondents (81.4%) use a cellphone, and 36 respondents (18.6%) use a
laptop.

Building upon these findings, ethical considerations were prioritized throughout the
research process. Informed consent was obtained from all participants, emphasizing their
right to withdraw at any time without penalty. To ensure participant confidentiality, data were
anonymized and stored securely on a password-protected file. Given the nature of the study,
minimal risk to participants was anticipated and none occurred. While students are generally
considered adults, their potential vulnerability was acknowledged. Steps were taken to ensure
participants fully understood their rights and voluntarily agreed to participate.
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Table 1
Students’ Profile

Gender Frequency Percentage (%)
Male 77 39.7
Female 117 60.3

Total 194 100.0

Age Frequency Percentage (%)
18-19 99 51.0
20-21 70 36.1
22-23 16 8.2
24-above 9 4.6

Total 194 100.0
Course Frequency Percentage (%)
Education 54 27.8
Agriculture 32 16.5
Information and Communication Technology 39 20.1
Hospitality Management 69 35.6

Total 194 100.0
Family Income Frequency Percentage (%)
Below +£10,957 monthly income 140 72.2
410,957 to £21,914 monthly income 29 14.9
+21,914 to £43,828 monthly income 14 7.2
+43,828 to £76,66 monthly income 5 2.6

+ 219,140 and above monthly income 6 3.1

Total 194 100.0
Gadget Used Frequency Percentage (%)
Cellphone 158 814
Laptop 36 18.6

Total 194 100.0

Questionnaires Validity and Reliability

The questionnaire used in this study was adapted from Capinding's (2024) validated
questionnaire on the impact of Al on higher education learners. Capinding (2024) rigorously
validated these questionnaires both in the Philippines and in consultation with Filipino experts.
Comprising seven constructs—namely Al Dependency (9 items), Social Interaction (9 items),
Career Guidance (10 items), Academic Performance (6 items), Learning Experience (6 items),
Self-reliance (6 items), and Motivation (5 items)—the questionnaire underwent thorough
development.

Furthermore, the instruments underwent reliability testing with Filipino students as
participants. The findings revealed that the reliability coefficients for academic performance
(o = .92), career guidance (o = .91), and self-reliance (o = .93) demonstrated commendable
reliability. In addition, learning experience (o = .88), motivation (o = .89), social interaction (o
= .87), and Al dependency (o = .86) exhibited excellent reliability coefficients. These robust
psychometric properties underscore the questionnaire's credibility and suitability for assessing
the multifaceted impacts of artificial intelligence on higher education students.
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Data Collection

The researcher formally sought permission from the campus director of the NEUST-
Gabaldon campus to undertake the study and administer the questionnaires. Subsequently, the
questionnaires were disseminated to 671 college students via Google Forms on February 2,2024.
Following two months, 194 students participated by responding to the provided questionnaires.
To ensure that the students responded, the researcher sought help from their class advisers.

Data Analysis

Frequency and percentage were utilized to characterize the profile of the respondents,
while mean and standard deviation were employed to describe the impact of Al on students.
Furthermore, a Multivariate Analysis of Variance (MANOVA), specifically employing
Hotelling's Trace, was conducted to determine if there were significant differences in the impact
of Al on students in higher education when grouped according to their profiles. The data were
analyzed using IBM-SPSS version 21.

Table 2 displays the homogeneity of variances. Levene's test yields non-significant
results, indicating acceptance of the null hypothesis that the variances are equal. Consequently,
it is appropriate to proceed with the utilization of MANOVA.

Table 2
Levene's Test of Equality of Error Variances

Areas where Al has an impact on

students F dfl df2 p-value
Learning Experience 1.669 70 123 071
Academic Performance 1.706 70 123 .052
Career Guidance 1.527 70 123 .202
Motivation 1.559 70 123 .160
Self-reliance 1.558 70 123 161
Social Interaction 1531 70 123 211
Al-Dependency 1.637 70 123 .902

Research Results
Impact of Al on Students’ Learning Experience

Table 3 illustrates the impact of Al on students' learning experiences. According to the
data, students perceive Al positively, noting its contribution to enhancing their educational
journey. They agree that Al has significantly improved their learning encounters by offering
personalized content and resources (M = 2.64, SD = 0.85), adjusting to their learning styles and
paces, thereby enhancing the enjoyment and effectiveness of learning (M = 2.57, SD = 0.83).
Moreover, students acknowledge Al's role in providing interactive and captivating learning
materials (M = 2.63, SD = 0.82), fostering critical thinking, and honing problem-solving skills
(M =2.51, SD = 0.88), as well as supplying real-world examples and case studies to augment
their learning experiences (M =2.62, SD =0.84). However, there is disagreement among students
regarding Al's facilitation of hands-on and practical learning experiences (M =2.46, SD = 0.85).
Nonetheless, the overall consensus among students suggests that Al has a discernible impact
on their learning journey, underscoring its potential to facilitate diverse learning experiences.
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Table 3
Impact of Al on Students’ Learning Experience

Learning Experience M SD Interpretation
AI has |mproved my learning experience by offering tailored 564 0.85 Agree
information and tools.

Al has tailored to my 'Iearnlng style and speed, making it more 957 0.83 Agree
pleasurable and efficient.

Al has developed dynamic and engaging educational materials. 2.63 0.82 Agree
Al has enabled interactive and experiential learning opportunities. 2.46 0.85 Disagree
Al hgs promgted the development of critical thinking and problem- 951 0.88 Agree
solving abilities.

Al ha; offered _practlcal examples and case studies to enrich my 262 0.84 Agree
learning experience.

Total Weighted Mean 2.57 0.71 Agree

Al's Influence on Students' Performance in School

Table 4 presents the influence of artificial intelligence (AI) on students' academic
performance. Students concur that Al has contributed to enhancing their academic performance
(M =2.59, SD = 0.82), aided in identifying and addressing weaknesses in specific subjects (M
=2.59, SD = 0.82), improved the quality of assignments and exams through Al-based feedback
(M =2.57, §D = 0.85), assisted in attaining learning goals (M =2.50, SD = 0.85), and provided
timely and accurate progress assessments (M =2.51, SD = 0.80). Conversely, students express
disagreement regarding Al's effectiveness in exam preparation (M = 2.43, SD = 0.91). Overall,
students agree that Al influences their academic performance positively (M =2.53, SD =0.71),
indicating a beneficial impact of Al on students' academic endeavors.

Table 4
Impact of Al on Students’ Academic Performance

Academic Performance M SD Interpretation

Al has helped enhance my academic performance. 259  0.82 Agree

Al-powered tools have assisted me in pinpointing and tackling my weaknesses in

particular subjects. 259 082 Agree

Al-based feedback has assisted me in enhancing the quality of my assignments and 257 0.85 Agree

exams.
Al has supported me in reaching my learning objectives. 25 0.85 Agree
Al has offered timely and precise evaluations of my progress. 251 0.80 Agree
Al has aided me in preparing for exams more efficiently. 243 091 Disagree
Total Weighted Mean 253 071 Agree

The Impact of Al in Guiding Students on their Career Paths

The impact of artificial intelligence (Al) in directing students onto professional pathways
is examined in Table 5. Students generally agreed on the usefulness of Al in career guidance,
with an average score of 2.52 (SD = 0.71). They found Al effective in matching their skills and
interests to suitable options (2.5). Al was also seen as valuable in recommending internships and
jobs aligned with career goals (2.6). Furthermore, students valued Al's guidance in developing
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necessary skills (2.53) and offering mentorship and networking opportunities (2.51) within their
chosen field. Additionally, Al helped them access career development resources and workshops
(2.55) and identify emerging trends and technologies relevant to their field (2.59). However,
there was disagreement on Al supporting long-term career planning (2.45), and there was also
some disagreement about Al providing entirely accurate information on potential careers (2.45).
This suggests that while Al can be a helpful tool in various aspects of career exploration and
development, human input might still be preferred for long-term strategic planning.

Table 5
Impact of Al in Guiding Students in their Career Path

Career Guidance M SD  Interpretation
Al has delivered precise and current information about various career paths. 245  0.76 Disagree
Al tools have aligned my skills and interests with appropriate career opportunities. 250 083 Agree

Al has suggested internships or job opportunities that align with my career goals. 260 084 Agree

Al has helped me in developing the skills needed for my desired career. 253 083 Agree
i/?\lt:riss t|a.)rovided mentorship and networking opportunities within my area of 251 080 Agree

Al has made it easier to access career development resources and workshops. 255 081 Agree

Al has assisted me in recognizing emerging trends and technologies in my field. 259 079 Agree

Al has aided in my long-term career planning and development. 245 081 Disagree
Total Weighted Mean 2.52 0.71 Agree

Impact of Al on Students' Motivation

Table 6 shows that Al has a positive influence on student motivation. Students agreed
with statements about Al providing opportunities for gamified learning (2.58, Agree), offering
feedback and recognition for achievements (2.52, Agree), providing insights and progress
tracking (2.51, Agree), connecting them with peers with similar goals (2.50, Agree), and
facilitating goal setting and action planning (2.55, Agree). The overall weighted mean score is
2.53 (SD = 0.74), with an agreement to be the interpretation for the construct.

Table 6
Impact of Al on Students' Motivation

Motivation M SD Interpretation
Al has o_ffered gamified Iearmng opportunities, making the process 958 0.79 Agree
more enjoyable and engaging.

Al has provided feedback and acknowledged my achievements. 2.52 0.82 Agree

Al hlas offered insights and progress tracking to help keep me 951 0.79 Agree
motivated.

Al has linked me with peers who have similar goals and interests. 2.50 0.84 Agree

Al has qs&sted in setting goals and creating action plans for 555 0.83 Agree
academic success.

Total Weighted Mean 2.53 0.74 Agree

Impact of Al on Students' Self-Reliance

Table 7 shows the impact of Artificial Intelligence (Al) on students' self-reliance. The
table displays students' weighted mean agreement and standard deviation (SD) on various
statements related to self-reliance. Overall, the weighted mean score is 2.53 (SD = 0.73),
indicating a general agreement among students that Al has a positive impact on self-reliance.
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Students agreed that Al facilitated self-directed learning and inquiry into issues beyond the
curriculum (M = 2.50, SD = 0.84), supported their ability to think critically and solve problems
on their own (M = 2.53, SD = 0.80), enhanced their confidence and self-reliance in academic
pursuits (M =2.52, SD = 0.81), and offered materials and methods for self-evaluation and self-
improvement (M = 2.59, SD = 0.81). There was also agreement that Al fostered introspective
thinking and self-assessment of learning progress (M = 2.57, SD = 0.80). However, there was a
slight disagreement with the statement that Al helped develop self-discipline and accountability
in studies (M = 2.46, SD = 0.83).

Table 7
Impact of Al on Students' Self-Reliance

Self-reliance M SD  Interpretation
?Lljri;lzzz lflj);t.ered self-directed learning and exploration of subjects beyond the 250 0.84 Agree
?(I)—I\pligv\écrecr)ildetrﬁ:.ls have enhanced my ability to think critically and independently 953 0.80 Agree

Al has boosted my confidence and self-reliance in academic endeavors. 2.52 0.81 Agree

Al has supported me in developing self-discipline and accountability in my studies.  2.46 0.83 Disagree
Al has offered resources and tools for self-assessment and personal growth. 2.59 0.81 Agree

Al has promoted reflective thinking and self-evaluation of my learning progress. 2.57 0.80 Agree
Total Weighted Mean 2.53 0.73 Agree

Impact of Al on Students' Social Interaction

Table 8 shows the positive impact of Artificial Intelligence (AI) on students' social
interaction. Students agreed with all nine statements on a scale of 1 (strongly disagree) to 4
(strongly agree), with an overall weighted mean score of 2.54 (SD = 0.69). This indicates a
general agreement that Al has a positive influence on social interaction among students.

Students felt that Al facilitated collaboration and teamwork in group projects (M =
2.50, SD = 0.81). Al-powered platforms provide forums for knowledge exchange and online
conversations (M = 2.58, SD = 0.77) and encourage peer-to-peer learning and support (M =
2.52, SD = 0.78). Students also felt that Al technologies encouraged courteous and inclusive
communication in online learning settings (M = 2.58, SD = 0.75) and connected them with a
diverse community of learners (M = 2.53, SD = 0.81), which expanded their social network (M
=2.54, SD =0.77). Al also facilitated networking opportunities with professionals and experts
(M =2.54, SD = 0.77), supported group-based learning activities (M = 2.59, SD = 0.79), and
promoted cultural exchange and understanding among students (M = 2.53, SD = 0.78). Finally,
Al-powered platforms were seen as facilitating mentoring relationships between students (M =
2.51, 8D =0.78).
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Table 8
Impact of Al on Students’ Social Interaction

Social Interaction M SD  Interpretation
Al has improved student communication and teamwork in group assignments. 250 081 Agree
Al-powered platforms have allowed for online debates and information exchange. 258 0.77 Agree
Al has promoted peer-to-peer learning and assistance among students. 252 0.78 Agree

Artificial intelligence systems have facilitated inclusive and polite interactions in

virtual learning settings. 258 0.15 Agree

Al has connected me to a varied group of learners, broadening my social circle. 253 081 Agree
Al has improved networking chances with professionals and specialists in my sector.  2.54  0.77 Agree
Al has facilitated collaborative learning and problem-solving activities. 259 0.79 Agree
Al has facilitated cultural interchange and understanding among students. 253 0.78 Agree
Al-powered platforms have helped students create mentorship ties. 251 0.78 Agree
Total Weighted Mean 254  0.69 Agree

Students’ Dependency on Al

The table shows students’ dependency on Al tools and resources. The table displays
students' weighted mean agreement and standard deviation (SD) on various statements related
to their reliance on Al in their studies. Overall, the weighted mean score is 2.53 (SD = 0.71),
indicating a general agreement among students that they depend on Al in their studies.

Students reported a moderate reliance on Al tools across all statements. There was
agreement with statements regarding using Al for tasks such as summarizing complex
information (M = 2.53, SD = 0.83), identifying relevant sources and materials (M = 2.57, SD
= 0.79), checking for plagiarism (M = 2.51, SD = 0.81), and providing feedback on writing
assignments (M = 2.53, SD = 0.80). Students also agreed that Al has emerged as a reliable
information and advisory resource (M = 2.57, SD = 0.79) and that they actively seek out Al-
powered tools and resources (M = 2.53, SD = 0.80) to enhance their learning experience. There
was also agreement that Al has increased their efficiency and productivity in academic tasks (M
=2.51, 8D =0.81). Students felt that Al has improved the quality of their learning outcomes (M
=2.61, SD = 0.80). However, the statement with the highest mean score indicated that students
rely the most on Al for support with studying for exams (M = 2.61, SD = 0.80).
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Table 9
Students’ Dependency on Al

Al Dependency M SD Interpretation

| rely significantly on artificial intelligence programs to help me with my studies. 246  0.82 Disagree

Artificial intelligence has had a huge impact on my educational decisions and 251 078 Agree

practices.

Al has helped me feel more secure and capable in my academics. 253 083 Agree
Al has changed how | approach learning and problem solving. 257 079 Agree
Al has become a reliable source of knowledge and direction for me. 257 079 Agree
| actively seek Al-powered tools and resources to improve my learning experience. 253 080 Agree
Al has improved my efficiency and productivity in academic settings. 251 081 Agree
| believe that Al has enhanced the quality of my learning output. 261 080 Agree
Total Weighted Mean 253 071 Agree

Comparison of the Impact of Al on Students, Grouped According to Sex

Table 10 shows the comparison of the impact of Al on students when grouped according
to sex. There is no substantial difference between male and female students in terms of how Al
affects their learning experience (t ., = -.25, p > .05), academic performance (t,, = -.84, p >
.05), career guidance (t ,, =-.74, p > .05), motivation (t ,, = -.99, p > .05), self-reliance (10
=-1.36, p > .05), and dependency on Al (t,,
significant difference between male and femal

=-1.38, p >.05). On the other hand, there is a

e students in terms of the impact of Al on their
social interaction (t(m) =-1.99, p <.05). It implies that female students are more impacted by
Al in terms of their social interaction.

Table 10
Comparison of the Impact of Al on Students, Grouped According to Gender

Gender N M MD t df p-value

] ) Male 7 2.56
Learning Experience -0.02 -0.25 192 .81
Female 117 2.58

) Male 77 2.48
Academic Performance -0.09 -0.84 192 40
Female 117 2.57

) Male 7 2.50
Career Guidance -0.04 -0.74 192 .46
Female 117 2.54

o Male 77 2.51
Motivation -0.04 -0.99 192 .32
Female 117 2.55

) Male 77 2.44
Self-reliance -0.14 -1.36 192 .18
Female 117 2.58

) ) Male 77 2.42
Social Interaction -0.20 -1.99 192 .049
Female 117 2.62

Male 77 245
Al-Dependency — T 250 -0.14 -1.38 192 17
emale .
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Comparison of the Impact of Al on Students, Grouped According to Gadget Used

Table 11 presents a comparison of the impact of Al on students, grouped according to
the gadget used. The analysis reveals that there is no significant difference between students
who used a laptop or cellphone in terms of the impact of Al on their acadernic performance
(t 192) -1.23, p > .05), career guidance (t o) = -.80,p > 05) motivation (t (192 -.50, p > .05),
self- rehance (t<192) -.35, p > .05), social interaction (t 0 = =22, p > .05), an(i Al-Dependency
(t0p = --33, p > .05). However a significant difference emerges between students who used a
laptop or cellphone regarding the impact of Al on their learning experience (t ., = p <.05).
This suggests that students who use a laptop are significantly more impacted by "Al in terms of
learning experience compared to students who use a cellphone.

Table 11
Comparison of the Impact of Al on Students, Grouped According to Gadget Used

Gadget Used N M MD t df p-value

) ) Cellphone 158 2.53
Learning Experience -0.25 -2.10 192 .04
Laptop 36 2.78

) Cellphone 158  2.50
Academic Performance -0.16 -1.23 192 22
Laptop 36 2.66

) Cellphone 158 2.49
Career Guidance -0.06 -0.80 192 42
Laptop 36 2.55

. Cellphone 158 251
Motivation -0.04 -0.50 192 .62
Laptop 36 2.55

) Cellphone 158 2.52
Self-reliance -0.05 -0.35 192 73
Laptop 36 2.57

) ) Cellphone 158 2.54
Social Interaction -0.03 -0.22 192 .82
Laptop 36 2.57

Cellphone 158 2.53
Al-Dependency Lot % 257 -0.04 -0.33 192 14
aptop .

Multivariate Significance Test for Course with Dependent Variables

The MANOVA results revealed a statistically significant difference between and among
the course groups on the combined dependent variables, indicated by Hotelling’s Trace = 0.187,
F=1.309, p <.05. The effect size was substantial, with a partial #? of 0.69. The observed power
0f 0.999 suggests a 99.9% probability that the results would be significant.

Table 12
Multivariate Significance Test for the Course

Value F Hypothesis Errordf  p-value Partial Etaz Observed Power®
df Squared (n?)
Hotelling's Trace  0.187  1.309 21.000 440.000 .0263 0.69 0.999

Post Hoc Test for the Learning Experience, Grouped According to Course
Table 13 indicates that Al significantly affects the learning experience of education

students (M = 2.88) more than it does for hospitality management (M = 2.33) and agriculture
(M = 2.44) students. However, there is no significant difference in the impact of Al between

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/24.82.630

PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 82, No. 5, 2024




PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 82, No. 5, 2024

Andie Tangonan CAPINDING, Franklin Tubeje DUMAYAS. Transformative pedagogy in the digital age: Unraveling the impact of
artificial intelligence on higher education students

education (M = 2.88) and IT (M = 2.67) students. Similarly, the impact of Al on hospitality
management (M = 2.33), agriculture (M = 2.44), and IT (M = 2.67) students is not significantly
different.

Table 13
The Post Hoc Test for Learning Experience, Grouped According to Course

Subset
COURSE N
a b
Hospitality Management 69 2.3307 a
Agriculture 32 2.4425 a
Tukey HSD2® f ] —

Information and Communication 39 2 6790 2 6790 ab
Technology

Education 54 2.8865 b

Post Hoc Test for Academic Performance, Grouped According to Course

Table 14 shows that the impact of Al on students' academic performance is significantly
greater for those in education courses (M = 2.86) compared to those in hospitality management
(M =2.27) and agriculture (M = 2.52). However, the impact on education students (M = 2.86)
is not significantly different from that on IT students (M = 2.54). Additionally, there is no
statistically significant difference in the impact of Al on academic performance among students
in hospitality management (M = 2.27), agriculture (M = 2.52), and IT (M = 2.54).

Table 14
The Post Hoc Test for Academic Performance is Grouped According to Course

Subset
COURSE N
a b

Hospitality Management 69 2.2728 a

ey HSD Agriculture 32 2.5203 a
Tukey HSD*
Information and Communication Technology 39 2.5382 2.5382 ab
Education 54 2.8615 b

Multivariate Significance Test for Age with Dependent Variables

The MANOVA results revealed that there was no statistically significant difference
between and among the age groups on the combined dependent variables, indicated by
Hotelling’s Trace = 0.163, F = 1.141, p > .05. The effect size was small, with a partial #* of
.052. The observed power of 0.839 suggests an 83.9% probability that the results would be
significant.
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Table 15
Multivariate Significance Test for Age

Hypothesis ! Partial Eta Observed
Value F of Errordf  p-value Squared () Powerd
HOT“:g'CZg S 0163 1141 21000 440000 302 0.052 0.839

Multivariate Significance Test for Age with Dependent Variables

The MANOVA analysis indicated no statistically significant differences between
the family-income groups concerning the combined dependent variables, as evidenced by
Hotelling’s Trace = 0.160, F = 0.838, p > .05. The effect size was small, with a partial #? of
0.039. The observed power was 0.771, indicating a 77.1% probability that the results would
reach significance.

Table 16
Multivariate Significance Test for Family Income

Hypothesis ] Partial Eta Observed
Value F of Errordf  p-value Squared () Powerd
Hotelling's 160 838 28000 586000 707 039 m
Trace
Discussion

The insights from Table 3 on how Al affects students' learning experiences shed light
on how education is evolving. The data clearly show that Al is becoming more integrated into
education, providing personalized learning experiences that are suited to each student's needs
(Fernandes et al., 2023). Students have expressed positive views on how Al improves learning,
indicating its potential to change traditional education methods. One interesting finding is that
Al can personalize content and resources, which students appreciate. This customization caters
to different learning styles and speeds, making learning more efficient (Harry, 2023). Also,
Al creates interactive and stimulating learning materials, boosting student engagement and
motivation (Kaledio et al., 2024).

Furthermore, itis important to recognize how artificial intelligence aids in the development
of critical thinking and problem-solving abilities. Al bridges the theoretical and practical gap
by utilizing real-world examples to prepare students for their future employment. However,
there's some disagreement about whether Al supports hands-on learning, suggesting room for
improvement in integrating Al with practical teaching methods. For example, Trisnawati et
al. (2023) showed Artificial intelligence in education positively impacts 21st-century skills
but may decrease students' abilities in critical thinking, creative thinking, and character. In
addition, the data show a positive view of Al's impact on learning. While there are areas for
improvement, the findings highlight Al's potential to transform teaching and learning (Melo,
2023). As educators adopt Al into their classrooms, it is critical to strike a balance between
technology and human contact to guarantee children receive a well-rounded education.

The data in Table 4 paints an interesting picture of how students perceive the influence
of artificial intelligence (Al) on academic achievement. Many students appear to view Al as a
beneficial ally in their educational path. To begin, many students believe that Al has improved
their overall academic performance. This allows instructors to spend more time educating and
guiding students. Ahmad et al. (2022) argued that Al plays a pivotal role in enriching student
learning experiences, reducing the burden on teachers, and streamlining the process of grading
and assessment. They like how Al-powered technologies have assisted them in identifying and
addressing gaps in certain disciplines. Furthermore, they have found Al-generated feedback
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to be very useful in increasing the quality of their assignments and tests. It's like having a
personal tutor to help them along the road. In line with the findings of Hanaysha et al. (2023),
artificial intelligence (Al) is noted to enhance student's educational experiences and elevate
their academic achievements by facilitating personalized learning experiences customized to
meet individual requirements.

Furthermore, students believe that Al has helped them achieve their learning objectives.
It's like having a virtual coach encouraging them and keeping them on track. When it comes
to analyzing their development, students believe Al delivers quick and accurate feedback,
allowing them to keep informed about how they are performing. According to Xu et al. (2021),
an Al-assisted personalized feedback system (AI-PFS) improves student performance by
giving individualized and trustworthy feedback, increasing academic accomplishment by 95.32
percent. However, it is worth noting that students are less trusting in Al's capacity to assist them
in efficiently preparing for tests. This might signal that there is still potential for improvement
in the way Al is integrated into exam preparation approaches. Overall, it appears that Al is
seen positively in students' academic lives, providing support and guidance along the way
(Varma et al., 2023). However, there is also a need to optimize its role, particularly in terms of
test preparation, to ensure that it serves students' requirements in all aspects of their academic
journey.

Table 5 offers a rich tapestry of insights into the complex dynamics of integrating
Artificial Intelligence (Al) into the realm of career guidance for students. One notable finding is
the overall acknowledgment by students of Al's utility in this domain. Despite varying opinions,
the consensus leans towards recognizing Al as a valuable tool, particularly in tasks such as
matching skills and interests with suitable career options, and recommending internships and
jobs that align with career aspirations. This indicates that Al can enhance the early phases
of career exploration by providing students with personalized recommendations tailored to
their profiles. Cheng and Liang (2023) highlight that Al-driven career guidance education has
greatly influenced career exploration, decision-making, and cultural sensitivity, particularly in
the context of China.

However, amidst the recognition of Al's benefits, there exists a notable hesitation among
students regarding its ability to provide entirely accurate information on potential career paths.
This skepticism underscores the complexity of relying solely on Al for decision-making in
career planning. It raises important questions about the reliability and comprehensiveness
of the data and algorithms underpinning Al-driven career guidance systems. Additionally, it
underscores the importance of transparency and accountability in creating and implementing
these systems to guarantee they benefit students. Schoeffer et al. (2023) also emphasized that
while human dependence on Al recommendations is essential for making accurate decisions,
both excessive and insufficient reliance can harm decision accuracy.

Furthermore, while Al is praised for its role in aiding short-term career-related tasks such
as skill development, mentorship, and networking opportunities, it is often seen as less effective
in supporting long-term career planning. This observation highlights the critical need for human
involvement to navigate the complexities of career trajectories over time. Strategic decision-
making in long-term career planning must consider not only current skills and interests but also
evolving industry trends, personal aspirations, and external factors like economic conditions
and societal changes. Therefore, while Al can provide valuable insights and recommendations,
it should complement rather than replace human expertise in guiding students through the
nuances of long-term career planning. Conversely, according to Woolf et al. (2013), Al has the
potential to support long-term educational goals by offering personalized mentorship, teaching
21st-century skills, utilizing interaction data, providing global classroom access, and promoting
lifelong learning.

Moreover, table 5 sheds light on the multifaceted role of Al in guiding students toward
their career paths. While Al holds promise in streamlining certain aspects of career exploration
and development, its integration should be approached with caution, ensuring that it is
complemented by human insight and expertise. Moreover, efforts should be made to address
concerns regarding the accuracy and transparency of Al-driven career guidance systems, while
also recognizing the limitations of Al in supporting long-term career planning. By taking a
balanced approach that takes advantage of both Al and human experience, institutions can
better equip students with the tools and resources they need to negotiate the complexity of the
current labor market and seek rewarding and sustainable jobs.
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The data presented in Table 6 reveal that Al significantly enhances student motivation
across various dimensions. The findings indicate that students generally agree that Al contributes
positively to their educational experience through several mechanisms. One of the prominent
ways Al boosts motivation is by providing opportunities for gamified learning. This suggests that
incorporating game-like elements into educational content makes learning more engaging and
enjoyable for students. Gamification may transform routine chores into fascinating challenges,
creating a more dynamic and engaging learning environment (Subhash & Cudney, 2018).

Students also responded positively to statements about Al offering feedback and
recognition for their achievements. Timely and personalized feedback is crucial in keeping
students motivated (Wang & Lehman, 2021). When students are recognized for their efforts, it
reinforces their sense of accomplishment and encourages them to continue striving toward their
goals. The provision of insights and progress tracking by Al systems scored a mean of 2.51.
This aspect highlights the importance of self-awareness in learning. When students can track
their progress, they gain a clearer understanding of their strengths and areas for improvement,
which helps them stay motivated and focused on their learning objectives (Yousufi et al., 2023).

Furthermore, Al's role in connecting students with peers who have similar goals scored a
mean of 2.50. Collaborative learning and peer support are essential components of a motivating
educational experience. By facilitating connections among students with shared interests and
goals, Al can create a supportive community that fosters mutual encouragement and collective
growth. Facilitating goal setting and action planning is another area where AI positively
impacts student motivation. Effective goal setting helps students develop a clear roadmap for
their learning journey. Al can help develop structured and attainable plans, making the journey
to success clearer and less daunting. Moreover, Geist (2017) noted that the societal impact of
Al largely hinges on advancements in automated planning, which involves designing computer
programs that formulate plans to achieve specific objectives.

The overall weighted mean score of 2.53 (SD = 0.74) indicates a general agreement
among students that Al positively influences their motivation. This composite score reflects
the collective impact of the various dimensions discussed above. The standard deviation of
0.74 suggests a moderate level of variability in student responses, indicating that while most
students agree on Al's positive influence, there are differing degrees of enthusiasm and perceived
benefit. Furthermore, the findings demonstrate that Al plays a significant role in enhancing
student motivation through gamified learning, feedback and recognition, progress tracking,
peer connections, and goal setting. Together, these components create a more engaging and
supportive atmosphere for learning. However, it is essential to consider individual differences
in student responses and continuously refine Al systems to cater to diverse motivational needs.

Overall, the findings in Table 7 suggest a generally positive perception among students
regarding the impact of Al on their self-reliance. With a weighted mean score of 2.53 and a
standard deviation of 0.73, there is a significant level of agreement among students, indicating
that they perceive Al as a beneficial tool in fostering self-reliance across various academic
domains. Similarly, as noted by Toribio (2023), AI models like ChatGPT have the potential
to alleviate academic stress among science-focused students by encouraging them to assume
responsibility for their learning, enhancing self-reliance, and nurturing a mindset oriented
towards growth.

The findings underline the importance of Al in enabling self-directed learning and
discovery outside of the predefined curriculum. Students recognize Al's capacity to provide
personalized learning experiences and access to a wealth of educational resources, empowering
them to pursue their interests autonomously and deepen their understanding of subjects.
Similarly, Hasibuan and Azizah (2023) asserted that artificial intelligence (Al) has the potential
to completely transform education by creating individualized, immersive learning environments
that encourage creativity.

Moreover, students acknowledge Al's contribution to fostering critical thinking and
problem-solving skills. Silapachote and Srisuphab (2017) suggested that the incorporation of
artificial intelligence into foundational computing courses is an efficient method for imparting
computational thinking abilities. This technique encourages undergraduate students in computer
science and engineering to think collaboratively, logically, and critically. By engaging with
Al-powered tools and platforms, students are prompted to analyze information independently
and devise innovative solutions to complex challenges, thereby enhancing their academic
performance and preparing them for real-world scenarios.
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Furthermore, Al is seen as a catalyst for boosting students' confidence and self-reliance
in academic pursuits. Through tailored feedback mechanisms and adaptive learning algorithms,
students receive personalized support and guidance, enabling them to navigate their learning
journey with assurance and efficacy. In addition, Al in education can help students develop
a stronger belief in their ability to succeed in school, which can then lead to better academic
performance (Lee, 2020).

Al also promotes introspective thinking and assessment of learning progress. By
leveraging Al-driven analytics and assessment tools, students gain insights into their strengths
and areas for improvement, fostering a proactive approach to their academic development and
cultivating a growth mindset. According to Oliehoek et al. (2017), Al in education can enhance
student development through personalized real-time feedback, driving learner self-reflection
and facilitating defensible decisions.

However, the findings also reveal a slight disagreement regarding Al's role in fostering
self-discipline and accountability in studies. This suggests a need for further exploration to
address the motivational and self-regulatory aspects of learning within Al-driven educational
interventions. While biases from theoretical and empirical models can impact human-controlled
educational systems, accountability in Al decision-making is essential for inclusion, diversity,
and justice in both Al-based and human-controlled interactions (Porayska-Pomsta & Rajendran,
2019).

The study's findings shed light on the significant positive impact of Artificial Intelligence
(AI) on students' social interaction within educational settings. With an overall weighted mean
score of 2.54 and a standard deviation of 0.69, students widely agree that Al contributes to
fostering collaborative and inclusive learning environments. According to Mena-Guacas et al.
(2023), AI has the potential to improve education by encouraging cooperation and competency
development, but more study is required to fully comprehend its effect and how to best utilize
it in the classroom.

Alisrecognized as a facilitator of collaboration and teamwork in group projects, providing
platforms for students to coordinate efforts, share ideas, and collectively solve problems.
Additionally, Al-powered tools offer virtual spaces for online discussions and knowledge sharing,
transcending geographical barriers and time constraints to enable meaningful discourse among
peers. Moreover, Al promotes inclusive and respectful interactions by mitigating biases and
fostering a culture of mutual respect and understanding among students. According to Keshishi
and Hack (2023) integrating Al with traditional teaching methods and human interaction can
boost students' emotional intelligence, yet it's crucial to address ethical considerations and
mitigate potential risks.

Through Al-driven algorithms, students are connected with a diverse community
of learners, expanding their social networks and providing networking opportunities with
professionals and experts. Social connections and anticipated results shape how people share
knowledge within online communities, where a common vision and communication style are
pivotal factors (Chiu et al. 2006). Al-supported group-based learning activities optimize group
dynamics and enhance collective learning outcomes, enriching the educational experience for
all participants. Furthermore, Al fosters cultural exchange and understanding by facilitating
cross-cultural interactions and collaborations, cultivating empathy and global citizenship skills.

Additionally, Al-powered platforms are essential for promoting student-to-student
mentoring relationships, tailored mentorship experiences, and a mentorship culture within the
academic community. The study emphasizes how Al has the capacity to significantly improve
student social interaction and community building in educational settings, laying the groundwork
for the next generation of cooperative and socially conscious lifelong learners. By collaborating
in real time, enhancing human decision-making, and maximizing efficiency in educational
settings, the synergy between Al and human intelligence can enhance the educational process
(Ifenthaler & Schumacher, 2023).

The study's findings shed light on the extent of students' dependency on Artificial
Intelligence (Al) tools and resources in their academic pursuits. With an overall weighted mean
score of 2.53 and a standard deviation of 0.71, it is evident that students exhibit a general
agreement regarding their reliance on Al in various aspects of their studies.

Across all statements, students reported a moderate reliance on Al tools, indicating their
propensity to integrate Al-driven solutions into their learning processes. Notably, students agreed
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with statements highlighting the diverse functionalities of Al, including summarizing complex
information, identifying relevant sources and materials, checking for plagiarism, and providing
feedback on writing assignments. This underscores the versatility and utility of Al in supporting
students' information retrieval, analysis, and academic writing endeavors. According to Chen
et al. (2020), Al's integration into education has notably advanced administrative processes,
instructional methods, and learning outcomes through efficiency enhancements, increased
student retention, and personalized curriculum development.

Furthermore, students perceive Al as a trusted source of information and guidance,
actively seeking out Al-powered tools and resources to augment their learning experience.
This reflects a shift in students' attitudes towards technology, viewing Al not merely as a
supplementary tool but as an integral component of their academic toolkit. Trustworthy Al
(TAI) presents ethical, legal, and technological hurdles in its development, implementation,
and utilization, grounded in five principles: beneficence, non-maleficence, autonomy, justice,
and explicability (Thiebes et al., 2020). Conversely, Ryan (2020) argued that Al's absence of
emotional states and accountability for actions renders it unreliable, leading to reliance rather
than trust.

The statement with the highest mean score highlights a noteworthy finding: a strong
dependence on Al to help with exam preparation. This emphasizes how important artificial
intelligence is to helping students prepare for exams by offering practice questions, adaptive
study materials, and individualized learning pathways that are catered to each student's tastes
and needs. Wang (2020) adds that the adaptive test system, which is based on item response
theory and Al recognition model, also efficiently reduces test duration and enhances ability
level estimate for students of varying levels.

Moreover, students attribute increased efficiency, productivity, and quality to the
integration of Al into their academic workflows. By leveraging Al-driven solutions, students
can streamline mundane tasks, optimize time management, and achieve higher levels of
performance and academic excellence. Furthermore, according to Nazari et al. (2021), Al-driven
writing tools enhance behavioral involvement, emotional connection, cognitive engagement,
self-assurance in writing, and the experience of positive and negative emotions when compared
to writing without Al assistance.

Additionally, even while incorporating Al into the classroom has many advantages, it also
brings up significant issues with relation to students' autonomy, capacity for critical thought,
and moral usage of technology. In the future, educators and legislators must work to achieve
a balance between fostering students' autonomous thought and creativity in the digital era and
utilizing Al's potential to improve learning experiences. Furthermore, measures to provide fair
access to Al tools and resources should be taken in order to reduce inequalities and guarantee
that every student can take advantage of the potential provided by technology breakthroughs
in education.

The findings from Table 10 offer a nuanced understanding of how Al affects students,
particularly when considering gender dynamics. The study shows that there are no significant
variations between male and female students in a variety of factors, including learning
experience, academic achievement, guidance with careers, drive, self-reliance, and reliance on
Al This suggests that both genders perceive and engage with Al technologies similarly in these
areas, reflecting a balanced distribution of benefits and challenges.

In terms of how both genders view and engage with Al technologies within the educational
context, there do not appear to be any notable differences between male and female students
across various dimensions, including educational experience, academic achievement, career
guidance, motivation, self-reliance, and reliance on Al. This finding indicates that neither gender
appears to have a distinct advantage or disadvantage when it comes to harnessing the potential
benefits of Al for learning, academic achievement, career planning, or personal development.
It implies that both male and female students are equally receptive to Al interventions and
encounter comparable challenges or opportunities in integrating these technologies into their
educational journey. This balanced distribution of Al's impact across genders underscores the
universality of its influence in shaping the educational landscape and highlights the importance
of promoting equitable access and utilization of Al tools to support diverse student populations.
Alternatively, Lin et al. (2021) suggested that intrinsic motivation plays a significant role
in driving primary students' interest in learning Al, with boys exhibiting greater motivation
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than girls. Moreover, Dai et al. (2020) found that students' readiness for Al is shaped by their
confidence and perception of its relevance, rather than their literacy in Al, with boys displaying
higher confidence and readiness levels than girls.

However, a notable exception arises concerning social interaction, where a significant
difference emerges between male and female students. The finding suggests that female
students are more impacted by Al in terms of their social interactions. This insight underscores
the complexity of Al's influence on interpersonal dynamics within educational contexts,
highlighting potential gender-specific preferences, social norms, or experiences related to
technology-mediated communication. Additionally, Zhang and Lu (2023) claimed that Social Al
yields significant benefits for a variety of demographic groups, including young adult women's
mental health and social anxiety management. To fully understand the underlying causes of
this disparity and to guide the creation of specialized therapies that provide welcoming and
encouraging social settings, more research is necessary.

Table 11 provides an in-depth analysis of the ways in which the use of distinct devices
affects the effects of Al on pupils in a variety of areas. According to the data, there are no
statistically significant differences between students who used laptops or mobile phones in terms
of how Al affects their academic achievement, motivation, independence, social interaction,
and career guidance. This suggests that, regardless of the device used, students perceive similar
levels of Al's influence in these domains. On the other hand, according to Kraushaar and Novak
(2010) student multitasking with laptops during lectures can negatively impact academic
performance and memory recall, as well as increase processing time and processing errors.

The impact of Al on the learning process varies significantly depending on the device
used, which implies that device selection has a major influence on how students interact with
Al-enabled learning resources and activities. One potential explanation for this distinction could
be related to the differences in screen size, input methods, and functionality between laptops
and cell phones. Laptops typically offer larger screens and more robust computing capabilities,
facilitating richer and more immersive interactions with Al-powered learning tools such as
virtual labs, simulations, or collaborative platforms. In contrast, cell phones, while convenient
for quick access to information and communication, may offer a more limited interface for
engaging with complex educational content, potentially impacting the depth and quality of
the learning experience. Similarly, Sage et al. (2022) demonstrated that both smartphones and
laptops are equally proficient in facilitating academic assignments; however, students tend to
regard laptops as possessing greater value and educational utility, while opinions regarding
smartphones are more varied. Conversely, preservice educators tend to view laptops as superior
tools for mobile learning compared to mobile phones, with a more favorable attitude toward
incorporating laptops into educational practices (Sad & Goktas, 2014).

Moreover, the observed differences may also reflect broader sociocultural factors and
educational contexts influencing students' technological preferences and usage patterns. For
instance, students who primarily use laptops may have access to more extensive resources or
institutional support for technology-enabled learning initiatives, whereas cellphone users may
rely more on personal devices for accessing educational content outside of formal classroom
settings. Albo et al. (2018) suggested that laptops yield superior outcomes in terms of student
engagement, collaborative interaction, and satisfaction when accessing academic videos within
a collaborative classroom environment. These disparities in access and support structures
could contribute to variations in how students perceive and benefit from Al integration in their
learning experiences.

Table 11 provides an in-depth analysis of the ways in which the use of distinct devices
affects the effects of Al on pupils in a variety of areas. Overall, the data shows that there are
no statistically significant differences between students who used laptops and those who used
mobile phones when it comes to how Al affects their academic achievement, motivation, self-
reliance, social interaction, and career guidance. This suggests that, regardless of the device
used, students perceive similar levels of Al's influence in these domains. On the other hand,
according to Kraushaar and Novak (2010) student multitasking with laptops during lectures
can negatively impact academic performance and memory recall, as well as increase processing
time and processing errors.

A notable variation in the way Al affects learning implies that students' interactions
with Al-enabled educational resources and activities are greatly influenced by the device they
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choose. One potential explanation for this distinction could be related to the differences in screen
size, input methods, and functionality between laptops and cell phones. Laptops typically offer
larger screens and more robust computing capabilities, facilitating richer and more immersive
interactions with Al-powered learning tools such as virtual labs, simulations, or collaborative
platforms. In contrast, cell phones, while convenient for quick access to information and
communication, may offer a more limited interface for engaging with complex educational
content, potentially impacting the depth and quality of the learning experience. Similarly, Sage
etal. (2022) demonstrated that both smartphones and laptops are equally proficient in facilitating
academic assignments; however, students tend to regard laptops as possessing greater value
and educational utility, while opinions regarding smartphones are more varied. Conversely,
preservice educators tend to view laptops as superior tools for mobile learning compared to
mobile phones, with a more favorable attitude toward incorporating laptops into educational
practices (Sad & Goktas, 2014).

Moreover, the observed differences may also reflect broader sociocultural factors and
educational contexts influencing students' technological preferences and usage patterns. For
instance, students who primarily use laptops may have access to more extensive resources or
institutional support for technology-enabled learning initiatives, whereas cellphone users may
rely more on personal devices for accessing educational content outside of formal classroom
settings. Albo et al. (2018) suggested that laptops yield superior outcomes in terms of student
engagement, collaborative interaction, and satisfaction when accessing academic videos within
a collaborative classroom environment. These disparities in access and support structures
could contribute to variations in how students perceive and benefit from Al integration in their
learning experiences.

The findings from Table 13 reveal a nuanced landscape of Al's impact on students across
different academic disciplines. Education students experience a significantly higher impact from
Al (M = 2.88) compared to their peers in hospitality management (M = 2.33) and agriculture
(M = 2.44). This could be attributed to the comprehensive integration of Al tools in education
curriculums, where Al-driven teaching aids, personalized learning platforms, and adaptive
technologies are likely more prevalent. Education programs often emphasize evaluating
and incorporating new teaching technologies, making students more aware of Al's benefits.
Additionally, education faculties might be more involved in researching Al applications, further
enhancing students' exposure and experience. According to Chen et al. (2020), Al in education
has greatly advanced administration, instruction, and learning by increasing efficiency,
promoting student retention, and improving curriculum personalization.

On the other hand, the impact of Al on IT students (M = 2.67) is not significantly different
from that of education students. This similarity can be explained by the technological familiarity
of IT students, who are naturally inclined towards technology and likely use Al tools extensively
for coding, debugging, and data analysis. IT programs commonly incorporate dedicated courses
covering Al, machine learning, and data science, offering thorough understanding and hands-on
practice. Additionally, the significance of Al within the IT sector equips students for professions
increasingly reliant on Al technologies, significantly shaping their educational journey.
As outlined by Dwivedi et al. (2019), Al holds promise for transforming various industries
and societal aspects. However, addressing challenges and research agendas is imperative to
guarantee its effective integration and long-term influence.

In contrast, hospitality management (M = 2.33) and agriculture (M = 2.44) students
experience a lower impact from Al This could be due to the limited integration of Al into
their curriculums, where Al applications might be more niche or emerging. Both fields have
significant hands-on components that may not yet be fully optimized by Al. For example, while
Al can optimize hotel management systems or agricultural machinery, these impacts might not
be as directly felt by students. The applications of Al in these fields might also be less apparent
or impactful in day-to-day learning experiences.

The similar impact of Al on hospitality management, agriculture, and IT students
suggests that Al's presence in these fields is relatively uniform. This uniformity might reflect
emerging applications of Al, tailored to specific needs within each sector, resulting in moderate
but comparable levels of impact. For instance, Al-driven customer service in hospitality,
precision farming in agriculture, and automation in IT all offer benefits that might not yet be
fully realized in educational settings. Furthermore, similar adoption rates of Al technologies
across these sectors could contribute to the observed consistency in impact.
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The varying impact of Al on different student groups can be attributed to the degree
of Al integration in their curricula, the practical versus theoretical nature of their studies,
and the current state of Al adoption in their respective fields. In addition, Al and machine
learning integration in education can personalize and improve student learning experiences,
but more research is needed to fully understand its capabilities and limitations (Tiwari, 2023).
Understanding these dynamics helps educators and policymakers tailor Al applications to
maximize their benefits across all disciplines.

The research findings presented in Table 14 provide a comprehensive overview of how
Al impacts students' academic performance across different fields of study. The data reveal that
students enrolled in education courses benefit significantly more from Al (M = 2.86) compared
to those in hospitality management (M = 2.27) and agriculture (M = 2.52). This substantial
difference suggests that Al applications and tools are likely to be more effectively implemented
or integrated within education programs, leading to enhanced learning experiences and better
academic outcomes for education students. The higher mean score for education students might
reflect the nature of educational technology tools designed to support teaching and learning,
which could include Al-driven tutoring systems, personalized learning platforms, and other
educational applications that directly target pedagogical improvements (Tapalova et al., (2022).

Conversely, the influence of Al on education students (M = 2.86) exhibits no significant
deviation from its impact on IT students (M = 2.54). This resemblance suggests that Al offers
comparable advantages in both domains, potentially attributed to its extensive integration into
the IT curriculum. Here, students frequently interact with Al technologies as integral components
of their learning experience, engaging in activities such as hands-on projects and utilizing Al-
driven coding platforms and other technology-centered educational resources to deepen their
comprehension and practical skills in IT. According to McBride et al. (2021), inclusive Al
curriculum materials should prioritize the cultivation of students' Al identity, employing ethical
considerations, fostering community engagement, and nurturing leadership development, all
while maintaining high pedagogical standards across all instructional materials.

Remarkably, among students majoring in hotel management, agriculture, and IT, the
effect of Al on academic achievement does not differ statistically significantly (mean scores
of 2.27, 2.52, and 2.54, respectively). This finding suggests a relatively uniform influence
of Al across these fields, despite the diverse nature of their academic content and industry
applications. The uniformity might be due to the generic benefits of Al in enhancing analytical
skills, providing data-driven insights, and improving access to information, which are valuable
across various disciplines.

The lack of significant differences among hospitality management, agriculture, and IT
students also points to potential areas for improvement in the integration of Al within these
fields. For example, hospitality management programs could delve into Al applications like
customer service bots, predictive analytics for service management, and Al-driven marketing
strategies to significantly enhance students' learning experiences. Doborjeh et al. (2021)
stated that by using settings and readily accessible multimodal data sets, Al approaches may
improve decision-making and support in the tourist and hospitality industries. Al solutions for
sustainable practices, crop monitoring, and precision farming might also benefit agricultural
initiatives. Furthermore, as Linaza et al. (2021) point out, Al technologies in agriculture may
improve decision support, track conditions, and optimize production—all of which can increase
yields while lowering greenhouse gas emissions and water use.

The study's conclusions shed important light on how Al affects students of all ages'
learning experiences, academic achievement, career counseling, motivation, independence,
and social interaction. Despite expectations that age might moderate these impacts, the study
revealed no statistically significant differences, as indicated by Hotelling’s Trace = 0.163, F =
1.141, p > .05. This suggests that the enhancements brought by Al in these areas are consistent
across different age demographics. Al's integration into educational environments to provide
personalized learning pathways, adaptive content, and immediate feedback benefits learners of
all ages equally. In terms of academic performance, Al applications such as intelligent tutoring
systems and predictive analytics support academic achievement uniformly, highlighting Al's
potential to aid students irrespective of age.

In career guidance, Al's ability to analyze labor market trends, match profiles with career
paths, and offer personalized advice is equally effective for users of all ages. This implies that Al-
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driven career guidance tools can benefit students, mid-career professionals, and older individuals
alike. Similarly, Al's influence on motivation through gamification, personalized feedback, and
adaptive learning environments is consistent across age groups, showing its effectiveness in
enhancing motivation for both younger and older users. The study also found that Al's impact
on self-reliance is not age-dependent, suggesting Al can foster independence and self-directed
learning across various age demographics. Additionally, AI's facilitation of virtual collaboration
impacts social interaction uniformly, and the degree of Al dependency does not vary with age.
These findings highlight that Al technologies can be effectively implemented across diverse
age groups without extensive customization, allowing educators, policymakers, and developers
to focus on creating robust, universally applicable Al solutions that enhance educational and
career outcomes for all users, regardless of age. Conversely, Al could affect older individuals
in various ways. For instance, According to Sawchuk (2019), Al-based elder care systems may
jeopardize senior citizens' security and privacy by disclosing their health information, lifestyle
profiles, and shopping preferences to big businesses like Google and Amazon.

The research findings from the MANOVA analysis provide comprehensive insights
into how Al impacts various dependent variables, including learning experience, academic
performance, career guidance, motivation, self-reliance, social interaction, and Al dependency,
across different family-income groups. The analysis revealed no statistically significant
differences between these groups concerning the combined dependent variables, as indicated
by Hotelling’s Trace = 0.160, F = 0.838, p > 0.05. The small effect size, with a partial #2 of
0.039, suggests that family income accounts for only 3.9% of the variance in the combined
dependent variables, indicating that family income is not a strong predictor of how Al impacts
these areas. Despite the reasonably high observed power of 0.771, which indicates a 77.1%
probability of detecting significant differences if they existed, the lack of significant findings
reinforces the conclusion that family income does not substantially influence the impact of Al
on these variables.

These findings imply that Al technologies have a uniform impact across different family-
income groups. This uniformity suggests that Al-driven educational and career guidance tools
are equally effective regardless of family income, making them valuable resources for addressing
educational and career needs across diverse economic backgrounds. Specifically, the consistent
benefits of Al on learning experience and academic performance highlight its potential to
bridge educational gaps associated with economic disparities. Moreover, the influence of Al on
motivation, self-reliance, and social interaction does not vary significantly with family income,
indicating that Al's capacity to enhance these areas is not dependent on economic background.
This finding is crucial for the development of Al tools aimed at fostering personal and social
development, as it suggests that these tools can be designed to be inclusive and accessible to
all users, regardless of their economic situation. Conversely, Nwatu et al. (2023) demonstrated
that low-income households consistently achieve poorer results than wealthier groups in vision-
language models, emphasizing the necessity for inclusive Al development.

Conclusions and Implications

The study provides a thorough study that sheds light on the various ways that artificial
intelligence (Al) is affecting education. A recurring theme shows up in a number of areas,
including learning experiences, academic achievement, career counseling, motivation, self-
reliance, social interaction, and reliance on Al: Al is being incorporated into educational settings
more and more to provide students with individualized learning experiences and cutting-edge
tools that meet their varied needs and preferences. The findings reveal a positive reception of
Al's integration into education. It is recognized for its potential to revolutionize traditional
teaching methods by personalizing content and boosting engagement. Students largely perceive
Al as beneficial to their academic performance, appreciating its role in improving learning
experiences and aiding skill development. However, there are lingering concerns about its
impact on hands-on learning and critical thinking skills, as well as room for improvement in
integrating Al into test preparation methods.

Moreover, Al's utility in career guidance tasks like skill matching and recommendation
is acknowledged, yet doubts persist regarding its accuracy in providing career information,
highlighting the importance of human involvement in long-term career planning. Al's positive
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impact on student motivation through gamified learning, personalized feedback, and goal
setting is evident, though there's a need for tailored approaches due to individual differences in
response. While Al is seen as fostering self-directed learning and collaborative environments,
concerns exist regarding autonomy and equitable access. Variations in the impact of Al across
demographic groups, disciplines, and technological contexts are observed, emphasizing the
need for a nuanced understanding of its influence. While Al holds significant promise for
transforming education, addressing concerns and ensuring its integration promotes autonomy,
critical thinking, and equitable access are essential. Through effective and ethical leveraging of
Al's capabilities, educators can harness its potential to create more personalized, engaging, and
inclusive learning environments in the digital era.

Recommendations

Several recommendations can be made to maximize the utilization of artificial
intelligence (Al) in education based on thorough research findings. Firstly, there is a need
to enhance test preparation methods by developing Al-driven tools tailored to aid students
effectively in preparing for exams. Secondly, it's imperative to ensure ethical standards in Al-
driven career guidance tools, supplementing rather than replacing human involvement in long-
term career planning. Additionally, recognizing the variability in individual responses to Al's
motivational benefits, tailored approaches should be developed to effectively leverage Al in
enhancing student motivation. Moreover, a balanced integration of Al in education should be
promoted, fostering autonomy, critical thinking, and equitable access to Al resources. Device
preferences should also be considered, ensuring Al-enabled educational materials are accessible
and optimized for various devices. Furthermore, tailored interventions are needed to promote
inclusive social environments, addressing observed gender differences in the impact of Al on
social interaction. Integrating Al education into curricula across diverse fields and emphasizing
inclusivity across economic backgrounds are also crucial steps. Future studies should prioritize
user-centered design for accessibility, investigate global viewpoints, advocate for policy
initiatives ensuring equitable access, develop ethical frameworks, collaborate interdisciplinary
to address a range of needs, integrate Al literacy into teacher training, and track the long-term
effects of Al on education. These efforts will advance Al in education responsibly, addressing
emerging challenges. By implementing these recommendations, educators and policymakers
can effectively harness the transformative potential of Al in education while ensuring a balanced
and inclusive approach to its integration.

Acknowledgements

The researchers would like to thank the students of Nueva Ecija University of Science
and Technology — Gabaldon Campus for serving as respondents in this study.

Declaration of Interest
The authors declare no competing interest.
References

Ahmad, S. F., Han, H., Alam, M. M., Rehmat, M., Irshad, M., Arraio-Mufioz, M., & Ariza-
Montes, A. (2023). Impact of artificial intelligence on human loss in decision making,
laziness and safety in education. Humanities and Social Sciences Communications, 10(1),
1-14. https://doi.org/10.1057/s41599-023-01787-8

Ahmad, S., Alam, M., Rahmat, M., Mubarik, M., & Hyder, S. (2022). Academic and
administrative role of artificial intelligence in education. Sustainability, 14(3), Article
1101. https://doi.org/10.3390/sul14031101

Al Yousufi, A., Naidu, V. R., Jesrani, K., & Dattana, V. (2023). Tracking Students’ Progress using
Big Data Analytics to enhance student’s Employability: A Review. SHS Web of Conferences.
https://doi.org/10.1051/shsconf/202315607001

https://doi.org/10.33225/pec/24.82.630 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online)



Andie Tangonan CAPINDING, Franklin Tubeje DUMAYAS. Transformative pedagogy in the digital age: Unraveling the impact of
artificial intelligence on higher education students

Albo, L., Leo, D., & Oliver, V. (2018). Smartphones or laptops in the collaborative classroom? A study
of video-based learning in higher education. Behaviour & Information Technology, 38, 637-649.
https://doi.org/10.1080/0144929X.2018.1549596

Ali, J. K. M., Shamsan, M. A. A., Hezam, T. A., & Mohammed, A. A. (2023). Impact of ChatGPT on
learning motivation: Teachers and students' voices. Journal of English Studies in Arabia Felix,
2(1), 41-49. https://doi.org/10.56540/jesaf.v2il.51

Black, T. R. (1999). Doing quantitative research in the social sciences: An integrated approach to
research design, measurement and statistics. Sage.

Bhandari, P. (2023). What is quantitative research? | definition, uses and methods. Scribbr. https://www.
scribbr.com/methodology/quantitative-research/

Bojorquez, H. (2023). The importance of artificial intelligence in education for all students. Language
Magazine.https://www.languagemagazine.com/2023/05/31/the-importance-of-artificial-
intelligence-in-education-for-all-students/#:~:text=Teaching%?20students%20about%20A1%20
is,technologies%20safely%2C%?20responsibly%20and%20ethically

Cantrell, M. A. (2011). Demystifying the research process: Understanding a descriptive comparative
research design. Pediatric Nursing, 37(4), Article 188.

Chen, L., Chen, P, & Lin, Z. (2020). Artificial Intelligence in education: A review. IEEE Access, 8,
75264-75278. https://doi.org/10.1109/ACCESS.2020.2988510

Chen, V., Liao, Q. V., Wortman Vaughan, J., & Bansal, G. (2023). Understanding the role of human
intuition on reliance in human-Al decision-making with explanations. Proceedings of the ACM on
Human-computer Interaction, 7(CSCW2), 1-32. https://doi.org/10.1145/3610219

Cheng, Y., & Liang, Y. S. (2023). The development of artificial intelligence in career initiation education
and implications for China. European Journal of Artificial Intelligence and Machine Learning,
2(4), 4-10. https://doi.org/10.24018/ejai.2023.2.4.32

Chiu, C., Hsu, M., & Wang, E. (2006). Understanding knowledge sharing in virtual communities: An
integration of social capital and social cognitive theories. Decision Support Systems, 42, 1872—
1888. https://doi.org/10.1016/j.dss.2006.04.001

Culican, J. (2023). The role of artificial intelligence in personalized learning. Linkedin. https://www.
linkedin.com/pulse/role-artificial-intelligence-personalized-learning-jamie-culican/

Dai, Y., Chai, C. S., Lin, P. Y., Jong, M. S. Y., Guo, Y., & Qin, J. (2020). Promoting students’ well-being by
developing their readiness for the artificial intelligence age. Sustainability, 12(16), Article 6597.
https://doi.org/10.3390/su12166597

Dimitriadou, E., & Lanitis, A. (2023). A critical evaluation, challenges, and future perspectives of
using artificial intelligence and emerging technologies in smart classrooms. Smart Learning
Environments, 10(1), Article 12. https://doi.org/10.1186/s40561-023-00231-3

Doborjeh, Z., Hemmington, N., Doborjeh, M., & Kasabov, N. (2022). Artificial intelligence:
a systematic review of methods and applications in hospitality and tourism.
International Journal of Contemporary Hospitality Management, 34(3), 1154-1176.
https://doi.org/10.1108/ijchm-06-2021-0767

Dwivedi, Y., Hughes, L., Ismagilova, E., Aarts, G., Coombs, C., Crick, T., Duan, Y., Dwivedi, R., Edwards,
J., Eirug, A., Galanos, V., Ilavarasan, P., Janssen, M., Jones, P., Kar, A., Kizgin, H., Kronemann,
B., Lal, B., Lucini, B., Medaglia, R., Meunier-FitzHugh, K., Meunier-FitzHugh, L., Misra, S.,
Mogaji, E., Sharma, S., Singh, J., Raghavan, V., Raman, R., Rana, N., Samothrakis, S., Spencer,
J., Tamilmani, K., Tubadji, A., Walton, P., & Williams, M. (2019). Artificial Intelligence (Al):
Multidisciplinary perspectives on emerging challenges, opportunities, and agenda for research,
practice and policy. International Journal of Information Management, 57, Article 101994.
https://doi.org/10.1016/J.1IJINFOMGT.2019.08.002

Fernandes, C. W., Rafatirad, S., & Sayadi, H. (2023, June). Advancing personalized and adaptive learning
experience in education with artificial intelligence. In Hay Geraedsts et al. (Eds.), 2023 32nd Annual
Conference of the European Association for Education in Electrical and Information Engineering
(EAEEIE) (pp. 1-6). IEEE. https://doi.org/10.23919/EAEEIE55804.2023.10181336

Geist, E. (2017). (Automated) planning for tomorrow: Will artificial intelligence get smarter? Bulletin of
the Atomic Scientists, 73, 80-85. https://doi.org/10.1080/00963402.2017.1288435

Godsall, L. (2023). Is the education world ready for AI? Linkedin. https://www.linkedin.com/pulse/
education-world-ready-ai-lyndon-godsall/

Grace, K., Salvatier, J., Dafoe, A., Zhang, B., & Evans, O. (2018). When will Al exceed human
performance? Evidence from Al experts. Journal of Artificial Intelligence Research, 62, 729-754.
https://doi.org/10.1613/jair.1.11222

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/24.82.630

PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 82, No. 5, 2024




PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 82, No. 5, 2024

Andie Tangonan CAPINDING, Franklin Tubeje DUMAYAS. Transformative pedagogy in the digital age: Unraveling the impact of
artificial intelligence on higher education students

Gupta, G. (2023). The Al advantage: Boosting student engagement in self-paced learning through Al
Faculty Focus. https://www.facultyfocus.com/articles/teaching-with-technology-articles/the-ai-
advantage-boosting-student-engagement-in-self-paced-learning-through-ai/

Hanaysha, J. R., Shriedeh, F. B., & In'airat, M. (2023). Impact of classroom environment, teacher
competency, information and communication technology resources, and university facilities on
student engagement and academic performance. International Journal of Information Management
Data Insights, 3(2), 100188. https://doi.org/10.1016/j.jjimei.2023.100188

Harry, A. (2023). Role of Al in Education. Injuruty: Interdisciplinary Journal and Humanity, 2(3), 206—
268. https://doi.org/10.58631/injurity.v2i3.52

Hasibuan, R., & Azizah, A. (2023). Analyzing the potential of artificial intelligence (Al) in
personalizing learning to foster creativity in students. Enigma in Education, 1(1), 6-10.
https://doi.org/10.61996/edu.v1il.2

Ho, T. H. (2022). How we can use Al to power career-driven lifelong learning. Times Higher Education.
https://www.timeshighereducation.com/campus/how-we-can-use-ai-power-careerdriven-
lifelong-learning

Huang, A. Y., Lu, O. H., & Yang, S. J. (2023). Effects of artificial intelligence—enabled
personalized recommendations on learners’ learning engagement, motivation, and
outcomes in a flipped classroom. Computers & Education, 194, Article 104684.
https://doi.org/10.1016/j.compedu.2022.104684

Ifenthaler, D., & Schumacher, C. (2023). Reciprocal issues of artificial and human
intelligence in education. Journal of Research on Technology in Education, 55(1),
1-6. https://doi.org/10.1080/15391523.2022.2154511

Jarrahi, M. H. (2018). Artificial intelligence and the future of work: Human-Al
symbiosis in organizational decision making. Business Horizons, 61(4), 577—
586. https://doi.org/10.1016/j.bushor.2018.03.007

Kaledio, P., Robert, A., & Frank, L. (2024). The Impact of artificial intelligence on students’ learning
experience. Available at SSRN 4716747. http://dx.doi.org/10.2139/ssrn.4716747

Kamalov, F., Santandreu Calonge, D., & Gurrib, 1. (2023). New era of artificial intelligence in
education: towards a sustainable multifaceted revolution. Sustainability, 15(16), Article
12451. https://doi.org/10.3390/sul51612451

Keshishi, N., & Hack, S. (2023). Emotional intelligence in the digital age: Harnessing Al for students’
inner development. Journal of Perspectives in Applied Academic Practice, 11(3), 172-175.
https://doi.org/10.56433/jpaap.v11i3.579

Kraushaar, J. M., & Novak, D. C. (2010). Examining the effects of student multitasking with laptops
during the lecture. Journal of Information Systems Education, 21(2), 241-252.

Lee, S. (2020). The Effects of AIS education on academic self-efficacy and contextual
performance. The Journal of the Korea Contents Association, 20(5), 644—652.
https://doi.org/10.5392/JKCA.2020.20.05.644

Lin, P, Chai, C., Jong, M., Dai, Y., Guo, Y., & Qin, J. (2021). Modeling the structural relationship among
primary students' motivation to learn artificial intelligence. Computers and Education: Artificial
Intelligence, 2, Article 100006. https://doi.org/10.1016/j.caeai.2020.100006

Linaza, M., Posada, J., Bund, J., Eisert, P., Quartulli, M., Ddllner, J., Pagani, A., Olaizola, 1., Barriguinha,
A.,Moysiadis, T., & Lucat, L. (2021). Data-driven artificial intelligence applications for sustainable
precision agriculture. Agronomy, 11(6), Article 1227. https://doi.org/10.3390/agronomy 11061227

Liu, Y., Chen, L., & Yao, Z. (2022). The application of artificial intelligence assistant to deep learning in
teachers' teaching and students' learning processes. Frontiers in Psychology, 13, Article 929175.
https://doi.org/10.3389/fpsyg.2022.929175

McBride, E., Peters, E., & Judd, S. (2021). Design considerations for inclusive Al curriculum materials.
In Mark Sherriff (Eds.), Proceedings of the 52nd ACM Technical Symposium on Computer Science
Education (pp. 1370). https://doi.org/10.1145/3408877.3439552

Meenakshi, S. (2023). The integration of artificial intelligence in education. Linkedin. https://www.
linkedin.com/pulse/integration-artificial-intelligence-education-meenakshi-s-6kwoc/

Melo, N. (2023). Incorporating artificial intelligence into the classroom: An examination of benefits,
challenges, and best practices. Elearning Industry. https://elearningindustry.com/incorporating-
artificial-intelligence-into-classroom-examination-benefits-challenges-and-best-practices

Mena-Guacas, A. F., Uruefia Rodriguez, J. A., Santana Trujillo, D. M., Gémez-Galan, J., & Lopez-
Meneses, E. (2023). Collaborative learning and skill development for educational growth of
artificial intelligence: A systematic review. Contemporary Educational Technology, 15(3), Article
428. https://doi.org/10.30935/cedtech/13123

https://doi.org/10.33225/pec/24.82.630 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online)



Andie Tangonan CAPINDING, Franklin Tubeje DUMAYAS. Transformative pedagogy in the digital age: Unraveling the impact of
artificial intelligence on higher education students

Mirasol, P. B. (2023). Experts call for ethical guidelines for Al use in Philippine education. Business
World. https://www.bworldonline.com/technology/2023/04/11/515863/experts-call-for-ethical-
guidelines-for-ai-use-in-philippine-education/

Nazari, N., Shabbir, M., & Setiawan, R. (2021). Application of artificial intelligence powered digital
writing assistant in higher education: randomized controlled trial. Heliyon, 7(5), Article 7014.
https://doi.org/10.1016/j.heliyon.2021.e07014

Noema (2021) Al makes us less intelligent and more artificial. https://www.noemamag.com/Ai-Makes-
Us-Less-Intelligent-And-More-Artificial/

Nwatu, J., Ignat, O., & Mihalcea, R. (2023, November 9). Bridging the digital divide: Performance
variation across socio-economic factors in vision-language models. ArXiv.org. https://doi.
org/10.48550/arXiv.2311.05746

Nyholm, S. (2024). Artificial intelligence and human enhancement: Can Al technologies make us
more (artificially) intelligent? Cambridge Quarterly of Healthcare Ethics, 33(1), 76-88.
https://doi.org/10.1017/S0963180123000464

Olichoek, F., Savani, R., Adderton, E., Cui, X., Jackson, D., Jimmieson, P., Jones, J., Kennedy, K., Mason,
B., Plumbley, A., & Dawson, L. (2017). LiftUpp: Support to develop learner performance. In
André, E., Baker, R., Hu, X., Rodrigo, M., du Boulay, B. (Eds), Artificial Intelligence in Education:
18th International Conference, AIED 2017, Wuhan, China, June 28—July 1, 2017, Proceedings 18
(pp. 553-556). Springer International Publishing. https://doi.org/10.1007/978-3-319-61425-0_62

Porayska-Pomsta, K., & Rajendran, G. (2019). Accountability in human and artificial intelligence
decision-making as the basis for diversity and educational inclusion. In Knox, J., Wang,
Y., Gallagher, M. (Eds.), Artificial intelligence and inclusive education (pp. 39-59).
https://doi.org/10.1007/978-981-13-8161-4_3

Qian, Y., Wang, J., & Cai, Y. (2023). Revolutionizing educational landscapes: A systematic review of
Metaverse applications, paradigms and emerging technologies. Cogent Education, 10(2), Article
2264006. https://doi.org/10.1080/2331186X.2023.2264006

Raosoft. (2004). Sample size calculator. Raosoft. http://www.raosoft.com/samplesize.html

Ryan, M. (2020). In AI we trust: Ethics, artificial intelligence, and reliability. Science and Engineering
Ethics, 26, 2749-2767. https://doi.org/10.1007/s11948-020-00228-y

Sad, S., & Goktas, O. (2014). Preservice teachers' perceptions about using mobile phones and laptops
in education as mobile learning tools. British Journal of Education Technology, 45, 606—618.
https://doi.org/10.1111/bjet.12064

Sage, K., Jackson, S., Mauer, L., & Stockdale, K. (2022). Equal in effectiveness but not yet perception:
smartphones and laptops for completing brief academic tasks. Educational Media International,
59, 112-130. https://doi.org/10.1080/09523987.2022.2101203

Sawchuk, K. (2019). Private parts: Ageing, Al, and the ethics of consent in subscription-based economies.
Innovation in Aging, 3, Article 22. https://doi.org/10.1093/geroni/igz038.082

Schoeffer, J., Jakubik, J., Voessing, M., Kuehl, N., & Satzger, G. (2023). On the
interdependence of reliance behavior and accuracy in Al-assisted decision-making.
ArXiv.org. https://doi.org/10.48550/arXiv.2304.08804

Schwass, J. (2023). How Al can benefit higher education career development offices. Linkedin. https://
www.linkedin.com/pulse/how-ai-can-benefit-higher-education-career-offices-jason-schwass/

Silapachote, P., & Srisuphab, A. (2017). Engineering courses on computational thinking through solving
problems in artificial intelligence. International Journal of Engineering Pedagogy, 7, 34-49.
https://doi.org/10.3991/ijep.v7i3.6951

Siregar, F. H., Hasmayni, B., & Lubis, A. H. (2023). The analysis of Chat GPT usage impact on learning
motivation among scout students. International Journal of Research and Review, 10(7), 632—638.
https://doi.org/10.52403/ijr.20230774

Subhash, S., & Cudney, E. (2018). Gamified learning in higher education: A systematic review of the
literature. Computers in Human Behavior, 87, 192-206. https://doi.org/10.1016/j.chb.2018.05.028

Tapalova, O., & Zhiyenbayeva, N. (2022). Artificial intelligence in education: AIEd for
personalised learning pathways. Electronic Journal of e-Learning, 20(5), 639-653.
https://doi.org/10.34190/ejel.20.5.2597.

Thiebes, S., Lins, S., & Sunyaev, A. (2020). Trustworthy artificial intelligence. Electronic Markets, 31,
447-464. https://doi.org/10.1007/s12525-020-00441-4

Tiwari, R. (2023). The integration of Al and machine learning in education and its potential to personalize
and improve student learning experiences. International Journal of Scientific Research in
Engineering and Management, 7(2), 1-11. https://doi.org/10.55041/ijsrem 17645

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/24.82.630

PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 82, No. 5, 2024




PROBLEMS
OF EDUCATION

IN THE 21 CENTURY
Vol. 82, No. 5, 2024

Andie Tangonan CAPINDING, Franklin Tubeje DUMAYAS. Transformative pedagogy in the digital age: Unraveling the impact of
artificial intelligence on higher education students

Toribio, N. F. (2023). Analysis of CHATGPT and other AI’s ability to reduce anxiety of science-oriented
learners in academic engagements. Journal of Namibian Studies: History Politics Culture, 33,
5320-5337. https://doi.org/10.59670/jns.v331.3132

Trisnawati, W., Putra, R. E., & Balti, L. (2023). The impact of artificial intelligence in education toward
21st century skills: A literature review. PPSDP International Journal of Education, 2(2), 501—
513. https://doi.org/10.59175/pijed.v2i2.152

Tupaz, E. F., Tabalingcos, C. G., Abas, R. F., & Somblingo G. T. (2023). Artificial Intelligence 2023,
Philippines. Chambers and Partners. https://practiceguides.chambers.com/practice-guides/
artificial-intelligence-2023/philippines

Varma, J., Fernando, S., Ting, B., Aamir, S., & Sivaprakasam, R. (2023). The global use of artificial
intelligence in the undergraduate medical curriculum: A systematic review. Cureus, 15(5), Article
€39701. https://doi.org/10.7759/cureus.39701

Wang, H., & Lehman, J. (2021). Using achievement goal-based personalized motivational feedback
to enhance online learning. Educational Technology Research and Development, 69, 553—581.
https://doi.org/10.1007/s11423-021-09940-3

Wang, N., Wang, D., & Zhang, Y. (2020). Design of an adaptive examination system based on artificial
intelligence recognition model. Mechanical Systems and Signal Processing, 142, Article 106656.
https://doi.org/10.1016/j.ymssp.2020.106656

Westman, S., Kauttonen, J., Klemetti, A., Korhonen, N., Manninen, M., Mononen, A., Niittymaki, S.,
& Paananen, H. (2021). Artificial intelligence for career guidance--current requirements and
prospects for the future. IJAFOR Journal of Education, 9(4), 43—62.

Woolf, B. P, Lane, H. C., Chaudhri, V. K., & Kolodner, J. L. (2013). Al grand challenges for education.
Al Magazine, 34(4), 66—84. https://doi.org/10.1609/aimag.v34i4.2490

Xu, W., Meng, J., Raja, S. K. S., Priya, M. P., & Kiruthiga Devi, M. (2023). Artificial intelligence
in constructing personalized and accurate feedback systems for students. International
Journal of Modeling, Simulation, and Scientific Computing, 14(01), Article 2341001.
https://doi.org/10.1142/51793962323410015

Yin, W. (2024). Will our educational system keep pace with AI? A student's perspective on Al and
learning. EduCause. https://er.educause.edu/articles/2024/1/will-our-educational-system-keep-
pace-with-ai-a-students-perspective-on-ai-and-learning#:~:text=But%201f%20misused %20
or%20relied,stimulate%20deeper%20thinking%20and%20analysis

Zawacki-Richter, O., Marin, V. 1., Bond, M., & Gouverneur, F. (2019). Systematic review
of research on artificial intelligence applications in higher education—where are the
educators? International Journal of Educational Technology in Higher Education, 16(1),
1-27. https://doi.org/10.1186/s41239-019-0171-0

Zhang, E., & Lu, X. (2023, November 28). Social Al improves well-being among female young adults.
ArXiv.org. https://doi.org/10.48550/arXiv.2311.1470

Received: May 25, 2024 Revised: July 31, 2024 Accepted: September 01, 2024

https://doi.org/10.33225/pec/24.82.630 ISSN 1822-7864 (Print) ISSN 2538-7111 (Online)



Andie Tangonan CAPINDING, Franklin Tubeje DUMAYAS. Transformative pedagogy in the digital age: Unraveling the impact of
artificial intelligence on higher education students
PROBLEMS
OF EDUCATION
IN THE 21*CENTURY
Vol. 82, No. 5, 2024

| 657

Cite as: Capinding, A. T., & Dumayas, F. T. (2024). Transformative pedagogy in the digital
age: Unraveling the impact of artificial intelligence on higher education students. Problems of
Education in the 21 Century, 82(5), 630-657. https://doi.org/10.33225/pec/24.82.630

Andie Tangonan Capinding MA Mathematics, Assistant Professor IIl, Nueva Ecija University of Science
(Corresponding author) and Technology — Gabaldon Campus, Philippines.

E-mail: andiecapinding103087@gmail.com

Website: https://neust.edu.ph

ORCID: https://orcid.org/0000-0003-3809-819X

Franklin Tubeje Dumayas PhD, Professor VI, Nueva Ecija University of Science and Technology —
Gabaldon Campus, Philippines.
E-mail: dumayas_franklin10@yahoo.com
Website: https://neust.edu.ph
ORCID: https://orcid.org/0000-0002-9761-0686

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/24.82.630



