TEM Journal. Volume 15, Issue 3, pages 2475-2489, ISSN 2217-8309, DOI: 10.18421/TEM153-37, August 2026.

Artificial Intelligence in Philippine Higher
Education: Student Perceptions, Pedagogical
Impacts and Ethical Considerations
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Abstract — This study explores the perceptions of
college students toward the integration of Artificial
Intelligence (Al) in education, with a focus on its
general use, role in learning processes and outputs, and
associated ethical concerns such as transparency,
fairness, privacy, and data security. A total of 293
students from the Nueva Ecija University of Science
and Technology — Gabaldon Campus participated in
the study, representing various programs including
Agriculture, Education, Information Technology, and
Hospitality Management. A validated researcher-made
guestionnaire was used, comprising 25 items
distributed across five constructs. Data were analyzed
using descriptive statistics, mean and standard
deviation, to determine levels of agreement, while
Principal Components Analysis (PCA) was employed
to examine communalities and ensure construct
validity. The findings revealed a general agreement
among students regarding the positive role of Al in
enhancing learning experiences, increasing assignment
efficiency, and developing skills relevant to future
careers. However, lower mean scores in areas such as
reliance on Al for research and collaboration suggest a
need for further support and training. Notably,
students expressed high confidence in the ethical
management of their data, with strong agreement on
institutional safeguards and transparency in data
usage.
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Communality values ranging from 0.459 to 0.889
indicated that most items were well-represented within
their respective constructs. The results highlight both
the benefits and challenges of Al integration in
education. The study recommends that institutions
enhance Al-related communication, training, and
ethical safeguards to support students in maximizing
the potential of Al tools in their academic and
professional development.

Keywords — Artificial Intelligence, higher education,
student perception, Principal Components Analysis,
data privacy.

1. Introduction

Artificial Intelligence (Al) is rapidly transforming
nearly every sector of society, and education is at the
forefront of this transformation. Among the primary
stakeholders affected by Al integration are students,
whose learning experiences are being reshaped by
intelligent  systems that offer personalized,
automated, and data-driven educational solutions. As
Al technologies become increasingly embedded in
higher education, they bring with them the potential
to improve access, efficiency, and academic
performance [8]. Tools such as adaptive learning
platforms, intelligent tutoring systems, automated
feedback generators, and Al-powered research aids
are revolutionizing how students acquire knowledge,
complete assignments, and prepare for professional
futures. These innovations allow for more
personalized learning paths, immediate feedback, and
enhanced engagement features that were previously
difficult to implement in traditional learning
environments [14].

In recent years, the proliferation of Al in
education has been supported by global initiatives
and studies. Research highlights how Al fosters
differentiated instruction, and that Al technologies
improve student motivation and help close learning
gaps [32], [2]. It is also emphasized that Al's capacity
to customize learning experiences, monitor student
progress in real time, and deliver content in ways that
match individual learning styles [29].

2475


https://doi.org/10.18421/TEM153-37
mailto:monkeydluwigalang@gmail.com
https://www.temjournal.com/

TEM Journal. Volume 15, Issue 3, pages 2475-2489, ISSN 2217-8309, DOI: 10.18421/TEM153-37, August 2026.

These findings reinforce the value of Al as a
transformative force in educational settings. Despite
these promising developments, there remains a
critical gap in the literature: While many studies have
examined the technological design of Al tools and
the perspectives of educators or administrators, there
is significantly less focus on how students
themselves perceive the integration of Al into their
academic lives. Most existing research tends to be
system-centered rather than student-centered, often
neglecting the voices of learners who interact with
these technologies on a daily basis. Consequently,
there is limited empirical data on how students view
the role of Al in supporting their learning processes,
enhancing academic outputs, and influencing their
overall educational experience.

This oversight is problematic because the success
of Al implementation in educational settings largely
hinges on student acceptance, trust, and meaningful
engagement. For Al to truly enhance education, it
must not only be technically sound and institutionally
supported, it must also align with students’
expectations, comfort levels, and ethical concerns.
Research must therefore explore how students
interpret Al's educational value, how they use Al
tools in practice, and how they perceive issues of
transparency, fairness, privacy, and data security in
Al-enabled systems. These concerns are especially
pressing given growing debates on Al-related ethical
issues. Scholars such and institutions have raised
alarms about algorithmic bias, the loss of human
interaction in learning, and the misuse of personal
data in Al applications [9], [24]. These issues
underline the importance of critically evaluating
students' perspectives on the ethical and functional
dimensions of Al.

Furthermore, this study is theoretically anchored
in the frameworks of Technological Determinism and
the Social Shaping of Technology. Technological
Determinism suggests that Al, as an external force,
drives changes in student learning behavior and
academic outcomes. In contrast, the Social Shaping
of Technology theory posits that students’ attitudes,
beliefs, and institutional contexts significantly
influence how Al is adopted and used in practice. By
applying these complementary perspectives, the
study acknowledges both the power of technology to
change learning environments and the active role
students play in shaping that change.

In response to the research gap, this study
investigates how college students from the Nueva
Ecija University of Science and Technology -
Gabaldon Campus perceive the integration of Al in
their academic experience. It examines multiple
dimensions of Al usage: General integration in
education, its role in learning processes and outputs,
and students' perceptions of ethical concerns such as
transparency, fairness, and data privacy.
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Utilizing descriptive statistics and Principal
Components Analysis (PCA), the study aims to
reveal patterns in students' perceptions and identify
which components of Al integration are most
strongly correlated with positive or negative
experiences.

The insights gained from this research are
expected to contribute significantly to the academic
discourse on Al in education. More importantly, they
will  provide practical recommendations for
educational institutions to optimize Al tools in ways
that are ethical, transparent, and aligned with
students' needs. In doing so, the study supports the
goal of fostering a balanced and inclusive learning
environment where human and machine intelligence
work together to cultivate the next generation of
learners, innovators, and professionals.

2. Methodology

This section presents the methodology employed
to investigate the research problem. It outlines the
overall research design, the characteristics of the
study population, and the sampling procedures used
for participant selection. Furthermore, it describes the
data collection instruments and the step-by-step
procedures undertaken to gather the necessary
information. The chapter concludes with a detailed
description of the data processing and analytical
techniques applied to interpret the data and address
the study's research questions.

2.1. Research Design

This study employed a quantitative, descriptive-
correlational research design utilizing exploratory
factor analysis (EFA) to examine students’
perceptions of the integration of Al technologies in
their academic experience. The design allowed for
both the measurement of central tendencies and
relationships between variables and the identification
of underlying dimensions influencing students’
attitudes toward Al in education.

2.2. Population and Sampling Technique

The population of the study consisted of college
students enrolled at the Nueva Ecija University of
Science and Technology — Gabaldon Campus during
the academic year 2024-2025, with a total student
population of approximately 1,250. From this
population, a sample of 293 students was selected
using stratified random sampling to ensure
proportional  representation  across  academic
programs and year levels.
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This method was employed to capture the
perspectives of students from the College of
Agriculture, College of Education, College of
Information and Communications Technology -
Bachelor of Science in Information Technology
(BSIT), and College of Management and Business
Technology —Bachelor of Science in Hospitality
Management (BSHM), spanning from first year to
fourth year levels.

Among the 293 respondents, 167 were female
(57.0%) and 126 were male (43.0%), indicating a
slightly higher female representation. In terms of age
distribution, 54 students (18.4%) were between 17
and 18 years old, 115 students (39.2%) were aged 19
to 20, and 92 students (31.4%) were in the 21 to 22
age group. Meanwhile, 32 students (10.9%) were
aged 23 years old and above. This demographic
profile reflects a typical undergraduate population
and ensures that the findings represent a broad range
of student experiences related to Al integration in the
academic setting.

2.3. Validity of the Instrument

The main research instrument used in this study
was a structured questionnaire designed to measure
students’ perceptions of Al integration in the
academic setting. The questionnaire was divided into
two parts. The first part consisted of questions
regarding the respondents’ demographic profile.
While the second part consisted of 25 positively
worded statements categorized into six constructs:
General Integration of Al, Al in Learning Processes,
Al in Learning Outputs, Transparency and Fairness,
and Privacy and Data Security. Each item was rated
on a 4-point Likert scale, with response options
ranging from 1 (Strongly Disagree) to 4 (Strongly
Agree). The questionnaire aimed to capture various
dimensions of Al integration, including student
awareness, usage, perceived benefits, ethical
concerns, and professional readiness.

To ensure the validity of the instrument, Aiken’s
V method was used. Nine faculty members from the
College of Education served as expert raters to
evaluate the relevance of each item under its
corresponding construct. According to Aiken (1985),
each rater scored the items on a scale of 1 to 4, where
1 represented the least relevance and 4 indicated the
highest relevance.

Aiken’s V was computed using the formula:

S

V= e @

where s is the difference between the score given by
the rater and the lowest possible score, n is the
number of raters, and c is the number of possible
rating options.
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As presented in Table 1, all items in the
guestionnaire exceeded the critical Aiken’s V value
of 0.81, based on the evaluation of nine expert raters,
thereby confirming the content validity of the
instrument for data collection.

Table 1. Content validity of the instrument

Construct Item Aiken’s Interpretation
Code \Y
General Gl1 0.88 Valid
Integration
GlI2 0.85 Valid
GI3 0.87 Valid
Gl4 0.84 Valid
GI5 0.86 Valid
Al in Learning LP1 0.85 Valid
Process
LP2 0.88 Valid
LP3 0.89 Valid
LP4 0.87 Valid
LP5 0.84 Valid
Al in Learning LO1 0.86 Valid
Output
LO2 0.84 Valid
LO3 0.88 Valid
LO4 0.89 Valid
LO5 0.90 Valid
Transparency TF1 0.88 Valid
and Fairness
TF2 0.84 Valid
TF3 0.89 Valid
TF4 0.86 Valid
TF5 0.85 Valid
Privacy and PS1 0.90 Valid
Security
PS2 0.89 Valid
PS3 0.91 Valid
PS4 0.88 Valid
PS5 0.87 Valid

2.4. Reliability of the Instrument

The internal consistency of the instrument was
assessed using Cronbach’s alpha. Based on the
guidelines, a Cronbach’s alpha value above 0.80
indicates good reliability, while a value exceeding
0.90 reflects excellent reliability [10]. As shown in
Table 2, the reliability coefficients for each construct
ranged from 0.79 to 0.86, suggesting that the
instrument's components demonstrated acceptable to
high reliability. The overall Cronbach’s alpha of 0.89
further confirmed that the instrument possessed
strong internal consistency, making it appropriate for
assessing students' perceptions of Al integration in
education.

2477



TEM Journal. Volume 15, Issue 3, pages 2475-2489, ISSN 2217-8309, DOI: 10.18421/TEM153-37, August 2026.

Table 2. Reliability test

Construct No.of Cronbach’s Interpretation
Items alpha
General 5 0.81 Reliable
Integration of
Al
Al in Learning 5 0.84 Highly
Processes Reliable
Al in Learning 5 0.83 Highly
Outputs Reliable
Transparency 5 0.79 Reliable
and Fairness
Privacy and 5 0.86 Highly
Data Security Reliable
Overall 25 0.89 Highly
Instrument Reliable

2.5. Data Collection

The data collection process was conducted during
the second semester of the academic year 2024-2025
at the Nueva Ecija University of Science and
Technology (NEUST) — Gabaldon Campus. Prior to
distribution, necessary approvals were secured from
university authorities to ensure ethical compliance.
The validated questionnaire was administered to a
total of 293 college students selected through
stratified random sampling from a total population of
1,250. The sample included students from various
year levels (1st to 4th year) and academic programs
such as the Bachelor of Science in Agriculture,
Bachelor of Elementary Education, Bachelor of
Secondary Education, Bachelor of Science in
Information Technology, and Bachelor of Science in
Hospitality Management.

Questionnaires were distributed in both printed
and digital formats, depending on students’
accessibility and convenience. The researchers
provided brief orientations to respondents to explain
the purpose of the study, guarantee confidentiality,
and clarify that participation was voluntary.
Completed questionnaires were retrieved within two
weeks of distribution and were immediately checked
for completeness and consistency. All responses
were encoded and prepared for statistical analysis
using appropriate data management procedures. The
entire data collection process was carried out with
strict adherence to ethical research standards,
ensuring the anonymity and informed consent of all
participants.
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2.6. Data Analysis

The data collected from the respondents were
organized, encoded, and analyzed using descriptive
and multivariate statistical techniques.

Specifically, mean scores and standard deviations
were computed to describe the level of students’
agreement on the integration of Artificial Intelligence
in various aspects of their academic experience,
including general integration, learning processes,
learning outputs, transparency and fairness, and
privacy and data security.

To assess the shared variance among items within
each construct, Principal Components Analysis
(PCA) was conducted. The communalities derived
from PCA were used to determine how well each
item was represented by the extracted components
[23]. This helped verify the internal structure and
supported the construct validity of the instrument.

All statistical computations were performed using
SPSS (Statistical Package for the Social Sciences),
and the results were used to draw interpretations
regarding students’ perceptions of Al integration in
the academic environment.

3. Results

This section presents the empirical findings
derived from the data analysis described in the
preceding methodology section. The results are
organized sequentially to address each of the study's
research questions. Key findings are presented
through a combination of descriptive text, tables, and
figures to provide a comprehensive and clear
overview of the outcomes.

3.1. Adequacy of Samples and Data Suitability

Table 3 shows that the Kaiser-Meyer-Olkin
Measure of Sampling Adequacy (KMO) value of
0.746 implies that the sample size is adequate for
factorial analysis. Data also shows that the targeted
population is well represented by the sample size. In
addition, Bartlett's Test of Sphericity is significant,
which implies that there is a correlation between the
variables under study.

Table 3. Adequacy of samples and data suitability

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling  .746
Adequacy
Bartlett's Test of Approx. Chi-Square 5711.140
Sphericity Df 105

Sig. 0.000
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3.2. Students’ General Integration of Al

Table 4 shows that students agree with all the
statements regarding the general integration of Al in
their learning process. They concur that Al
technologies are widely used in their educational
experience (M = 3.04, SD = 0.618), they are aware of
the different ways Al is utilized in their studies (M =
2.97, SD = 0.687), they feel comfortable using Al
tools for learning and completing assignments (M =
2.58, SD = 0.494), they believe Al technologies
enhance the quality of their education (M = 2.70, SD
= 0.594), and their institution effectively
communicates how Al is used in their programs (M =
2.66, SD = 0.608).

Table 4. Students’ general integration of Al

Overall, students agree that Al is already
integrated into their learning process (M = 2.79, SD
= 0.521). This implies that students generally believe
that the integration of Al has the potential to aid them
in their studies.

Additionally, the communalities range from 0.519
to 0.745, suggesting that the statements are
reasonably well represented by the principal
components related to the general integration of
Artificial Intelligence. The statement “The institution
effectively communicates how Al is used in their
programs” has the highest communality, indicating
that effective communication is a crucial aspect of Al
integration.

General Integration Mean SD Interpretation Communalities
Al technologies are widely used in my 3.04 .618 Agree 519
educational experience.
I am aware of the different ways Al is used in 2.97 .687 Agree 725
my studies.
I feel comfortable using Al tools for learning 2.58 494 Agree 737
and completing assignments.
I believe Al technologies enhance the quality 2.70 .594 Agree .644
of my education.
My institution effectively communicates how 2.66 .608 Agree 745
Al is used in the programs.
Total Weighted Mean 2.79 .610 Agree
3.3. Students’ Al Integration in Learning Processes Additionally, students find that Al-based

Table 5 reveals that students generally agree with
the integration of Al in their learning processes. They
believe Al tools help personalize their learning
experience (M = 2.68, SD = 0.717) and assist in
completing assignments more efficiently (M = 2.79,
SD = 0.838). Al-powered feedback is seen as
improving their understanding of the material (M =
2.85, SD = 0.748), and they rely on Al tools for
research and information gathering (M = 2.45, SD =
0.773).

Table 5. Al Integration in learning processes

resources make collaboration with classmates easier
(M =2.52,SD =0.774).

The Total Weighted Mean of 2.66 (SD = 0.772)
underscores the generally positive perception of Al
integration in education. The PCA extraction values
indicate that the statements related to assignment
efficiency (0.836) and research support (0.791) are
particularly well represented, highlighting these areas
as key impacts of Al in learning.

Al Integration in Learning Processes Mean SD Interpretation Communalities
Al tools help me personalize my learning 2.68 717 Agree 522
experience.
Al technologies assist me in completing 2.79 .838 Agree .836
assignments more efficiently.
Al-powered feedback helps me improve my 2.85 .748 Agree 790
understanding of the material.
I rely on Al tools for research and information 2.45 773 Agree 791
gathering.
Al-based resources make collaboration with 2.52 174 Agree 459
classmates easier.
Total Weighted Mean 2.66 T72 Agree
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3.4. Al Integration in Learning Outputs

Table 6 indicates that students perceive Al
technologies as beneficial in various aspects of their
academic and professional development. They agree
that Al technologies help them produce higher-
quality academic work (M = 3.85, SD = 0.652).
Students also express confidence that the outputs
generated with Al assistance are authentically theirs
(M = 3.80, SD = 0.614). Furthermore, they believe
that using Al tools deepens their understanding of the
subject matter (M = 3.88, SD = 0.690), and they
recognize that Al helps them develop skills relevant
to future careers (M = 3.95 SD = 0.562).
Additionally, students feel prepared to use Al
technologies in their professional lives (M = 3.84,
SD = 0.714). The overall weighted mean is 3.86,
indicating a strong agreement among students

Based on the communalities presented in the
Table 6, the statements related to the impact of Al
technologies on students' academic and professional
development are well represented by the principal
components. The communalities for each statement
range from 0.652 to 0.714, suggesting that the
statements are reasonably well captured by the
underlying factors. Specifically, the statement "My
understanding of the subject matter is deeper due to
using Al tools" has the highest communality (0.690),
indicating that this aspect is particularly well
represented in the principal component analysis. This
suggests that students' perception of Al's ability to
deepen their subject matter understanding is a crucial
factor in the overall impact of Al technologies.
Overall, the high communalities indicate that the
factors measured by the statements in the table are
significant contributors to students' perceptions of

regarding the positive impact of Al on their academic ~ Al's role in enhancing their academic and
and professional preparedness. professional development.
Table 6. Al integration in learning outputs
Al Integration in Learning Outputs Mean SD Interpretation Communalities
Al technologies help me produce higher- 2.50 710 Agree 723
quality academic work.
I am confident that the outputs generated 2.25 934 Agree .676
with Al assistance are authentically mine.
My understanding of the subject matter is 2.75 755 Agree .659
deeper due to using Al tools.
Al helps me develop skills relevant to 2.48 .862 Agree .810
future careers.
I am prepared to use Al technologies in my 2.52 .813 Agree .863
professional life.
Total Weighted Mean 2.50 .801 Agree

3.5. Transparency and Fairness

Table 7 presents a positive view of Al's role in
education, with respondents indicating strong
agreement on various aspects of transparency and
fairness. Specifically, respondents agree that the use
of Al is well-explained and understood (M = 2.78,
SD =0.701), Al does not discriminate (M = 2.90, SD
= 0.559), algorithms are accessible for review (M =
2.63, SD = 0.561), institutions have clear policies for
fairness (M = 2.84, SD = 0.566), and Al prioritizes
human oversight (M = 2.68, SD = 0.614).
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The overall weighted mean of 2.77 (SD = 0.61)
further reinforces this positive perception, suggesting
that Al is seen as a valuable tool in education that
promotes transparency and fairness.

Table 7 also provides the communalities for each
statement, which indicate the proportion of variance
in the statement that is shared with the other
statements. The communalities range from 0.613 to
0.885, suggesting that the statements are moderately
to highly correlated.

TEM Journal —Volume 15 / Number 3 / 2026.
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Table 7. Transparency and fairness

Transparency and Fairness Mean

SD Interpretation Communalities

The use of Al in education is clearly 2.78
explained and understood by students and
teachers.

Al technologies used in education do not
discriminate against individuals based on
factors like race, gender, or ability.
Algorithms and data used in Al tools are
accessible for scrutiny and review by
relevant stakeholders.
Educational institutions have clear policies
and procedures for ensuring fairness in Al-
based assessments and learning experiences.
Al tools prioritize human oversight and
control, with humans making final decisions
on matters involving ethics and values.

2.90

2.63

2.84

2.68

.701 Agree .885

.559 Agree .621

561 Agree .860

.566 Agree 171

.614 Agree .613

Total Weighted Mean 2.77

0.61

3.6. Privacy and Data Security

Table 8 presents a positive perception of privacy
and data security in the use of Al in education.
Respondents generally agree that student data is
handled responsibly, with a total weighted mean of
2.92 and a standard deviation of 0.524. Specifically,
respondents agree that student data collected through
Al tools is used transparently and with clear consent
from students and families (M = 2.81, SD = 0.555).
They also affirm that educational institutions have
strong safeguards in place to protect student data
privacy and security (M = 2.83, SD = 0.457).
Furthermore, students are perceived to be aware of
how their data is used by Al tools and understand
both the potential risks and benefits (M = 3.03, SD =
0.654).

Table 8. Privacy and data security

There is also agreement that students have the
right to access, correct, or delete their data collected
by Al tools (M = 2.97, SD = 0.543), and that Al tools
in education adhere to relevant data privacy laws and
regulations (M = 2.96, SD = 0.664).

The communalities, which indicate the proportion
of variance in each statement that is shared with the
other statements, range from 0.689 to 0.889. These
values suggest moderate to high inter-item
correlation, reflecting a consistent and cohesive
understanding among respondents regarding privacy
and data protection in the context of Al use in
educational settings. This implies that privacy and
data security are collectively viewed as essential
components of ethical Al integration in education.

Privacy and Data Security Mean SD Interpretation Communalities
Student data collected through Al tools is 2.81 .555 Agree .889
used responsibly and transparently, with
clear consent from students and families.
Educational institutions have strong 2.83 457 Agree .785
safeguards in place to protect student data
privacy and security.
Students are aware of how their data is 3.03 .654 Agree .862
used by Al tools and understand the
potential risks and benefits.
Students have the right to access, correct, 2.97 .543 Agree 752
or delete their data collected by Al tools.
Al tools in education adhere to relevant 2.96 .664 Agree .689
data privacy laws and regulations.
Total Weighted Mean 2.92 524 Agree

TEM Journal = Volume 15 / Number 3 / 2026.
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4, Discussion

This section provides an in-depth interpretation of
the results and situates them within the broader
context of the existing literature and the study's
theoretical framework.

The discussion is structured to first revisit the
principal findings in relation to the initial research
guestions. Subsequently, it explores the theoretical
and practical implications of these findings,
addresses the study's limitations, and proposes
concrete avenues for future research that could build
upon the conclusions drawn herein.

The findings of this study provide a
comprehensive view of students' perceptions
regarding the integration of Al technologies in their
learning processes. The overall agreement among
students that Al technologies are widely used in their
educational experiences (M = 3.04, SD = 0.618)
highlights the growing prevalence of Al in academic
settings. This suggests that Al is becoming a standard
tool in the academic toolkit, with students
recognizing its significant role in their studies.
Students' awareness of the different ways Al is
utilized in their studies (M = 2.97, SD = 0.687)
indicates that they are not only passive recipients of
Al-generated outputs but also actively engage with
Al tools in various contexts. This awareness may be
driven by the increasing integration of Al across
multiple academic disciplines, fostering an
environment where students can experiment with and
understand Al applications. Previous research found
that students are becoming more adept at navigating
Al-enhanced environments when institutions make
Al tools accessible and relevant to their academic
tasks [30]. It was emphasized further that student
engagement with Al often improves when they are
guided not only on how to use the tools but also on
when and why to apply them in meaningful learning
scenarios [14]. As such, the growing familiarity with
Al signals a shift from passive technology
consumption to critical and active application,
positioning students as co-constructors of knowledge
alongside intelligent systems. This implication is
critical for curriculum designers and educators: to
maximize the benefits of Al in education, institutions
must provide structured opportunities for students to
explore, evaluate, and reflect on their use of Al tools,
not just as learners but as future professionals who
must work intelligently and ethically in Al-rich
environments.

The relatively lower mean score for students'
comfort using Al tools for learning and completing
assignments (M = 2.58, SD = 0.494) may suggest a
need for additional support and training to help
students fully embrace Al technologies.
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While Al is present and utilized, the level of
comfort varies, indicating potential barriers that
could be addressed through targeted interventions,
such as workshops or tutorials aimed at enhancing
students' proficiency and confidence in using Al
tools. Moreover, students' belief that Al technologies
enhance the quality of their education (M = 2.70, SD
= 0.594) aligns with the broader narrative that Al can
provide personalized and efficient learning
experiences. This belief underscores the potential of
Al to augment traditional educational methods,
making learning more adaptive to individual needs.
Studies support this, noting that effective Al use in
classrooms is closely tied to the confidence and
competence of both learners and educators [11].
When students lack adequate exposure or structured
guidance, even the most powerful Al tools may
remain underutilized or misunderstood. Furthermore,
it was found that digital competence plays a critical
role in learners’ comfort levels when navigating Al-
enhanced environments, especially in higher
education [3]. The implication here is that
educational institutions must not only integrate Al
tools but also create inclusive digital literacy
programs that empower students to engage
meaningfully with these technologies. By doing so,
schools can close the gap between awareness and
confident usage, ultimately allowing students to take
full advantage of Al's educational benefits.

The statement that the institution effectively
communicates how Al is used in their programs (M =
2.66, SD = 0.608) having a high communality
(0.745) further emphasizes the importance of clear
communication in the successful integration of Al.
This finding suggests that students' perceptions of
Al's value are closely tied to how well their
institution articulates the role and benefits of Al in
the curriculum. Effective communication likely plays
a crucial role in shaping students' attitudes toward
Al, ensuring that they understand and appreciate its
relevance to their academic journey. Research
supports this, highlighting that transparency in the
use of Al systems fosters trust and positively impacts
students' willingness to engage with educational
technologies [14]. When institutions clearly explain
how and why Al tools are being implemented,
especially in relation to assessments, feedback, and
content delivery students are more likely to perceive
these tools as purposeful and beneficial rather than
intrusive or confusing. Moreover, one study
emphasized that a lack of communication about
digital technologies in education can lead to
resistance or misunderstanding, especially among
learners who may already feel overwhelmed by rapid
technological change [26].

TEM Journal —Volume 15 / Number 3 / 2026.
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These insights imply that effective Al integration
requires not only the presence of tools but also
ongoing communication strategies that clarify
expectations, demonstrate relevance, and highlight
the ethical and practical dimensions of Al use.
Institutions that proactively inform and involve
students in Al-related decisions are better positioned
to foster a culture of digital trust and informed
participation.

The overall mean score (M = 2.79, SD = 0.521)
indicates that while students agree that Al is
integrated into their learning process, there is room
for improvement, particularly in enhancing comfort
levels and ensuring that Al's potential is fully
realized. The range of communalities (0.519 to
0.745) suggests that the statements are well-
represented by the principal components, reinforcing
the validity of these findings in capturing students'
perceptions. This aligns with research findings which
argue that even when students recognize the presence
of Al in their academic environment, their actual
engagement and confidence in using these tools often
vary due to uneven levels of digital preparedness
[31]. Furthermore, it was emphasized that while
institutional readiness and infrastructure may support
Al implementation, student readiness plays an
equally critical role in ensuring Al's educational
value is fully tapped [31]. The implication here is
that effective Al integration must go beyond mere
availability, it must include continuous, student-
centered support systems that help learners build
confidence, develop Al literacy, and meaningfully
engage with the technology. Institutions must
monitor not just whether Al tools are used, but how
students are using them and how they feel about
using them. Bridging the gap between exposure and
empowered use can help ensure that Al truly
becomes a transformative tool in education rather
than just another layer of complexity.

These findings imply that while Al is becoming
an integral part of the educational experience, further
efforts are needed to ensure that students are fully
equipped to leverage these technologies. Institutions
should focus on improving students' comfort with Al
tools, ensuring effective communication about Al's
role in education, and providing ongoing support to
maximize the benefits of Al integration. This study
contributes to the growing body of literature on Al in
education, highlighting the importance of addressing
both the opportunities and challenges associated with
Al in academic settings. Meaningful Al adoption in
education requires more than just the presence of
technology, it demands pedagogical redesign,
professional development for educators, and student-
facing initiatives that empower learners to use Al
critically and confidently [17].
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Moreover, findings from the OECD report point
to a global need for educational systems to develop
strategies that close the digital divide and ensure
equitable access to Al-supported learning [18]. The
implication is that for Al to truly enhance education,
it must be embedded within a broader ecosystem that
includes digital infrastructure, ethical frameworks,
and inclusive policies that anticipate and address
learners’ evolving needs. By aligning technological
advancement ~ with ~ human-centered  support,
institutions can transform Al from a novelty into a
meaningful driver of student success and academic
equity.

Moreover, the findings from this study highlight a
generally positive student perception of Al
integration into their learning processes, with specific
areas of impact emerging as particularly significant.
The overall agreement among students that Al tools
personalize their learning experience (M = 2.68, SD
= 0.717) reflects a growing recognition of the role Al
plays in tailoring educational content to individual
needs. This personalization likely contributes to more
engaging and effective learning experiences, as
students can interact with content that aligns with
their learning pace and style. Students' belief that Al
tools assist in completing assignments more
efficiently (M = 2.79, SD = 0.838) suggesting that Al
is valued for its ability to streamline academic tasks.
This efficiency may result from Al's capacity to
automate certain processes, provide instant feedback,
and offer resources that students can access on
demand. The relatively high mean score in this area
underscores the importance of Al as a tool for
enhancing productivity in academic work. Al-driven
systems enable real-time content adaptation, which
fosters individualized learning and reduces the time
students spend on repetitive tasks [31]. Similarly, Al
can function as a cognitive partner in academic
settings complementing students’ efforts and
optimizing study time through smart automation and
just-in-time support [11]. The implication is that
when implemented thoughtfully, Al can be more than
a digital assistant; it can serve as a personalized
academic ally that helps students manage their
workloads more effectively and empowers them to
take control of their own learning journey.

The perception that Al-powered feedback
improves their understanding of the material (M =
2.85, SD = 0.748) is a notable finding, indicating that
students see Al as more than just a convenience; they
view it as a meaningful contributor to their learning
outcomes. Al's ability to provide timely, targeted
feedback allows students to identify areas of
weakness and correct them quickly, thereby
deepening their comprehension of the subject matter.
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However, the lower mean score for reliance on Al
tools for research and information gathering (M =
2.45, SD = 0.773) suggests that while Al is a useful
tool, students may still prefer traditional methods or
may not yet fully trust Al for more complex tasks
such as research. This could indicate a need for
further development of Al tools in this area or better
education on how to effectively utilize Al for
research purposes. Research supports this dual
perspective, showing that intelligent feedback
systems can significantly enhance conceptual
understanding, especially when embedded within
adaptive learning environments. At the same time,
while students are open to Al assistance, concerns
about credibility, bias, and lack of critical judgment
often limit their use of Al for higher-order tasks like
literature review or synthesis [23]. These insights
highlight the need for academic institutions to not
only provide access to Al feedback systems but also
build students’ capacity to assess, evaluate, and
supplement Al-generated content critically. The
implication is that as Al continues to evolve, so must
the digital literacy of students, particularly in
balancing Al-generated feedback with human insight
and research rigor.

The finding that Al-based resources make
collaboration with classmates easier (M = 2.52, SD =
0.774) highlights the potential of Al to facilitate
group work and communication among students. Al
tools that support collaboration can bridge gaps in
understanding and ensure that all group members are
on the same page, thus enhancing the quality of
collective output. The Total Weighted Mean of 2.66
(SD = 0.772) suggests a general satisfaction with Al
integration in education, though it also indicates that
there is still room for improvement in how these
technologies are utilized and perceived. The PCA
extraction values reveal that the statements related to
assignment efficiency (0.836) and research support
(0.791) are particularly well represented, identifying
these as key areas where Al has the most significant
impact on students' learning  experiences.
Collaborative technologies in education when
enhanced by Al can improve peer-to-peer interaction
and promote shared responsibility in group tasks,
especially in online or blended environments [20].
Moreover, Al tools integrated into learning
management systems can automate discussion
prompts, monitor participation, and recommend
resources, making group work more inclusive and
efficient [5]. The implication here is that institutions
should explore Al not just as an individual learning
tool but as a means of strengthening student
collaboration. By doing so, they can help cultivate
communication skills, digital teamwork, and
collaborative problem-solving -key competencies in
both academic and professional settings.
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These findings suggest that while students
appreciate the benefits of Al, especially in terms of
efficiency and personalized feedback, there is still a
need to address areas where Al's potential is not fully
realized, such as research support and fostering trust
in Al tools. Moving forward, educational institutions
should focus on enhancing Al's capabilities in these
areas and providing students with the necessary skills
to effectively leverage Al across all aspects of their
academic work. This discussion contributes to a
broader understanding of the evolving role of Al in
education and underscores the importance of
continuous development and adaptation of Al tools
to meet students' needs. Although students generally
express openness to Al technologies, their trust is
often contingent upon how transparent, accurate, and
supportive those systems are in performing higher-
order academic tasks like research and synthesis [31].
Long-term success of Al in education depends on
iterative feedback from users and responsive system
improvements that adapt to learners' cognitive,
emotional, and contextual needs [12]. The
implication is clear: For Al to move from being a
productivity enhancer to a true academic partner,
institutions must engage in ongoing dialogue with
students, invest in adaptive Al design, and build
digital fluency into the curriculum. Doing so ensures
that students do not simply use Al, but use it well,
ethically, and confidently.

In addition, the findings of this study underscore
the significant role that Al technologies play in
enhancing students' academic and professional
development. The high mean scores across various
statements indicate a strong consensus among
students that Al contributes positively to their
educational experiences. Students agree that Al
technologies help them produce higher-quality
academic work (M = 3.85, SD = 0.652), highlighting
Al's ability to elevate the standard of their outputs.
This suggests that Al tools are being effectively
integrated into academic workflows, enabling
students to create more refined and polished work.
The confidence students express in the authenticity
of their Al-assisted outputs (M = 3.80, SD = 0.614) is
particularly noteworthy, as it reflects a trust in Al
tools not just as aids but as partners in the learning
process. This trust is critical for the continued
adoption and integration of Al in educational
settings. Students who perceive Al tools as
collaborators rather than mere technologies report
higher levels of academic self-efficacy and creative
output [22]. Moreover, when Al tools are used to
support -not replace student thinking, they can lead
to increased motivation, deeper learning, and greater
satisfaction with academic tasks [16]. The
implication is that institutions should continue
promoting the purposeful and ethical use of Al as a
co-creative partner in student learning.
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By fostering responsible confidence in these tools,
educators can empower students not just to use Al,
but to grow with it -academically, professionally, and
ethically.

Moreover, the belief that Al tools deepen their
understanding of subject matter (M = 3.88, SD =
0.690) points to the educational value of Al in
facilitating deeper learning. Al's ability to provide
personalized feedback and tailored learning
experiences likely contributes to this enhanced
understanding, allowing students to engage more
thoroughly with the material. This finding is further
supported by the highest communality observed for
this statement (0.690), indicating that it is a key
factor in students' perceptions of Al's impact. The
recognition that Al helps students develop skills
relevant to their future careers (M = 3.95, SD =
0.562) suggests that Al is not only seen as an
academic tool but also as a bridge to professional
success. As Al becomes increasingly prevalent in
various industries, students' familiarity with these
technologies during their studies is likely to give
them a competitive edge in the job market. The
strong agreement on their preparedness to use Al in
professional settings (M = 3.84, SD = 0.714)
reinforces this, indicating that students feel well-
equipped to transition from academic to professional
environments where Al is utilized. Students’
perceived usefulness of Al positively influences their
intention to continue using it, particularly when it
aligns with future employability [1]. Embedding Al
into curriculum design can support not only subject-
specific learning but also 21st-century competencies
such as problem-solving, adaptability, and
technological fluency [17]. These implications
suggest that the integration of Al in education goes
beyond improving academic outcomes, it prepares
students to thrive in digitally driven workplaces,
making Al both a learning enhancer and a career
readiness tool.

The overall weighted mean of 3.86 reflects a
robust positive perception of Al's impact on both
academic and professional preparedness. This strong
agreement suggests that Al is viewed as an integral
component of the educational experience,
contributing significantly to students' development.
The communalities, ranging from 0.652 to 0.714,
further validate the importance of the factors
measured in the study. The high communalities
indicate that the principal components effectively
capture students' perceptions of Al's impact,
particularly in areas like deepening subject matter
understanding and developing career-relevant skills.
The prominence of these factors suggests that they
are crucial elements in the overall positive perception
of Al in education.
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Student perceptions of Al's usefulness and
relevance are strong predictors of their engagement
and academic confidence [27]. The educational value
of Al lies in its potential to personalize learning
while simultaneously equipping learners with digital
competencies that are highly sought after in the
workforce [17]. These findings imply that Al is no
longer perceived as an add-on or novelty but as a
foundational element of modern learning
environments. For institutions, this points to the need
for continued investment in Al-enhanced pedagogies
and support systems that not only boost student
achievement but also foster long-term professional
readiness in an increasingly tech-driven society.

The data highlights the multifaceted benefits of Al
technologies in academic and professional contexts.
The findings suggest that students not only recognize
the value of Al in producing higher-quality academic
work but also appreciate its role in enhancing their
understanding, building career-relevant skills, and
preparing them for future professional challenges. As
Al continues to evolve, its integration into education
will likely become even more critical, making it
essential for institutions to support and expand Al-
based learning initiatives. This study contributes to
the growing body of research on Al in education,
providing insights into how these technologies can be
leveraged to maximize student outcomes. This
perspective is reinforced by previous study which
emphasize that Al’s greatest promise lies in its ability
to personalize education while simultaneously
developing digital competencies vital to 21st-century
careers [30]. Likewise, it is argued that well-designed
Al-enhanced learning systems can foster not only
academic gains but also self-regulated learning and
adaptability -skills highly valued in professional
settings [21]. These implications point to the urgent
need for educational institutions to view Al not just
as a tool for efficiency but as a strategic element in
long-term student development. By aligning Al
integration with curricular goals and workforce
expectations, educators can ensure that students are
not just learning with Al but thriving because of it.

Furthermore, the findings presented in Table 8
underscore a strong consensus among respondents on
the importance of privacy and data security in the
integration of (Al) within educational contexts. The
overall weighted mean of 2.92, accompanied by a
relatively low standard deviation of 0.524, suggests a
stable and uniform agreement that Al systems in
education are generally operating within acceptable
privacy standards. This aligns with global concerns
about the ethical use of Al, particularly in settings
involving sensitive data such as student records and
personal information. In the global review of Al
ethics guidelines, data protection, informed consent,
and transparency are among the most frequently
emphasized principles - especially in education,
where vulnerable populations are involved [15].
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Likewise, there is a need for robust safeguards in
Al systems used in schools, noting that ethical lapses
in data use can erode student trust and institutional
credibility [24]. The implication here is that
maintaining strong privacy protocols is not just a
matter of compliance but of cultivating a learning
environment where students feel secure and
respected. Institutions must ensure that privacy
standards are clearly communicated, consistently
enforced, and frequently updated to keep pace with
evolving Al applications. Doing so not only protects
student data but also strengthens students’
willingness to engage with Al as a trustworthy
component of their academic experience.

Each item in the table received a mean score
indicative of agreement, reflecting respondents'
confidence in the institutions' ability to manage
student data responsibly. The agreement that student
data is collected with clear consent (M = 2.81)
demonstrates an awareness and appreciation for
transparency and ethical considerations in data
collection practices. Likewise, the slightly higher
rating for institutional safeguards (M = 2.83) shows
that respondents trust schools and universities to
uphold stringent privacy protections. Notably, the
highest mean score was observed in the statement
that students are aware of how their data is used and
understand the potential implications (M = 3.03).
This suggests that efforts to inform and educate
students about Al systems and their data rights may
be effective, or at least perceived as such. The
importance of cultivating a “pedagogy of
responsibility” in learning analytics and Al
implementation where students are not only informed
about data use but also empowered to make decisions
regarding their digital identity has been emphasized
in previous studies [4]. The legitimacy of Al systems
in education depends on transparent communication,
participatory design, and ethical data governance
frameworks [19]. These findings imply that ethical
Al integration is not just about back-end safeguards
but also front-end education equipping students to
understand, question, and engage with how their data
is being used. For institutions, this means that data
privacy initiatives must go hand-in-hand with digital
rights education to foster informed trust and long-
term user engagement. Further reinforcing this
positive outlook, respondents agreed that students
maintain some level of control over their data, with
the right to access, correct, or delete it (M = 2.97),
and that Al tools comply with existing data
protection regulations (M = 2.96). These findings
indicate that ethical Al use is not only a matter of
institutional policy but also one that includes student
agency and compliance with legal standards such as
data privacy laws.
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This perspective aligns with the principles
outlined in the General Data Protection Regulation
(GDPR), which emphasizes data subject rights and
mandates transparency, accountability, and user
control in all data processing activities [25].
Moreover, the embedding data agency within
educational Al systems empowers learners to make
informed decisions about their participation,
promoting both ethical integrity and learner
autonomy [13]. These results imply that for Al to be
trusted and sustainable in educational contexts,
institutions must not only adopt legal safeguards but
also promote student-centered data practices.
Empowering students to actively manage their data
helps establish a culture of digital responsibility and
fosters a more ethical, inclusive, and participatory
approach to Al integration in learning environments.

The communalities, ranging from 0.689 to 0.889,
highlight strong correlations among the items,
suggesting that perceptions of data security,
transparency, informed consent, and regulatory
compliance are interconnected. High communalities
imply that these dimensions are not viewed in
isolation but are part of an integrated understanding
of what constitutes trustworthy and ethical Al use in
education. These results reinforce the idea that
stakeholders: students, educators, and institutions -
collectively prioritize responsible data stewardship as
a foundational pillar of Al adoption in schools and
universities. This interconnected view reflects the
“Al’s ethical ecosystem,” where transparency,
accountability, and data protection co-function as
inseparable norms guiding the ethical deployment of
intelligent systems [7]. Similarly, the trust in Al in
educational environments hinges not on individual
safeguards alone but on a broader culture of ethical
governance and mutual responsibility [28]. These
findings imply that for Al to be meaningfully
integrated into education, it must be supported by
systemic ethical frameworks that reinforce collective
trust. Institutions must therefore move beyond
piecemeal privacy policies and embrace a holistic
ethical approach -embedding responsibility not just
in the technology, but in the community that uses and
oversees it. Overall, this discussion supports the
notion that while Al offers transformative potential
in education, its integration must be guided by ethical
frameworks that safeguard student data and promote
transparency. The findings suggest that respondents
are not only aware of these concerns but also
perceive that institutions are making meaningful
efforts to address them, thereby fostering trust in the
use of Al technologies in educational settings. This
echoes that embedding ethical principles such as
transparency, accountability, and privacy into Al
systems is essential to ensure that technological
benefits are realized without compromising
individual rights [12].
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Moreover, the trust in Al in education is built
when learners and educators understand how Al
systems function and feel empowered to question or
challenge their outcomes [11]. These insights affirm
that ethical Al implementation is not a peripheral
concern but a central component of effective,
equitable education in the digital age. Institutions that
proactively establish and communicate ethical
guidelines not only mitigate risks but also strengthen
users' confidence and engagement with Al tools,
ultimately promoting a more sustainable and
responsible integration of Al in learning
environments.

5. Conclusion

The findings of this study reveal that students hold
a generally positive perception of Al integration in
education, recognizing its growing role in enhancing
learning experiences, academic performance, and
professional preparedness. Students agree that Al
technologies are widely used and understood, with
many acknowledging their usefulness in improving
the quality of academic work, deepening subject
matter  comprehension, and facilitating the
development of career-relevant skills. However, the
data also highlight areas for improvement,
particularly in increasing students’ comfort and trust
when using Al tools for learning, research, and
collaboration. While students appreciate Al’s
efficiency and personalized feedback, lower mean
scores in areas like reliance on Al for research and
ease of collaboration point to gaps in awareness or
capability that educational institutions need to
address.  Additionally, findings emphasize the
importance of transparency, ethical data practices,
and strong institutional safeguards, as students place
high value on responsible Al use and data privacy.
The study underscores the need for continuous
support, clear communication, and skill development
initiatives to ensure that students are not only users
but also informed and empowered participants in an
Al-enhanced academic environment. As Al continues
to reshape the educational landscape, institutions must
actively foster an inclusive, ethical, and supportive
ecosystem where both the opportunities and
challenges of Al integration are addressed. This
research contributes to the broader discourse on
educational technology by offering nuanced insights
into how students perceive and engage with Al—
insights that can inform future policies, curriculum
design, and technology integration strategies in higher
education. As Al continues to reshape the educational
landscape, institutions must actively foster an
inclusive, ethical, and supportive ecosystem where
both the opportunities and challenges of Al
integration are addressed.
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This research contributes to the broader discourse
on educational technology by offering nuanced
insights into how students perceive and engage with
Al—insights that can inform future policies,
curriculum design, and technology integration
strategies in higher education [6].

Based on the findings of this study, several key
recommendations are proposed to enhance the

integration and impact of Al technologies in
education. First, educational institutions should
prioritize  providing  structured training and

orientation programs to improve students’ comfort
and confidence in using Al tools. These programs
could include workshops, tutorials, and hands-on
activities that familiarize students with the
functionalities, benefits, and limitations of Al
technologies across different academic tasks. Second,
institutions must ensure clear and consistent
communication regarding how Al is implemented
within academic programs. Transparency about the
role, purpose, and expected outcomes of Al use can
foster trust and reinforce students' understanding of
its value in their learning process.

Moreover, it is essential to strengthen support
systems that help students utilize Al effectively for
more complex academic tasks, such as research and
collaborative projects. This includes integrating Al
literacy into the curriculum and providing accessible
resources that demonstrate best practices in using Al
for information gathering, academic writing, and
group work. Institutions should also work on
developing ethical Al policies that are student-
centered, focusing on data privacy, informed consent,
and user rights. Ensuring that students are aware of
these policies and their rights regarding data
collected through Al tools can further enhance a
sense of safety and agency.

Additionally, educators and administrators should
actively monitor the effectiveness of Al tools and
gather regular feedback from students to identify
areas of improvement. This feedback loop can help

tailor Al applications to better meet students'
academic and  professional needs. Finally,
partnerships with Al developers and industry

professionals can be pursued to ensure that the tools
used are aligned with evolving industry standards
and capable of preparing students for future career
demands. These recommendations, when
implemented collectively, can contribute to a more
responsible, effective, and student-friendly Al
integration in the educational landscape.

2487



TEM Journal. Volume 15, Issue 3, pages 2475-2489, ISSN 2217-8309, DOI: 10.18421/TEM153-37, August 2026.

References:

[1]. Aiken, L. R. (1985). Three coefficients for analyzing
the reliability and validity of ratings. Educational and
psychological measurement, 45(1), 131-142.

Doi: 10.1177/0013164485451012

[2]. Almaiah, M. A, et al. (2022). Measuring institutions’
adoption of artificial intelligence applications in online
learning environments: integrating the innovation
diffusion  theory  with  technology  adoption
rate. Electronics, 11(20), 3291.

Doi: 10.3390/electronics11203291

[3]. Biesta, G. (2006). What's the point of lifelong learning
if lifelong learning has no point? On the democratic
deficit of policies for lifelong learning. European
educational research journal, 5(3-4), 169-180.

Doi: 10.2304/eerj.2006.5.3.169

[4]. Caena, F., & Redecker, C. (2019). Aligning teacher
competence frameworks to 21st century challenges:
The case for the European Digital Competence
Framework for Educators (Digcompedu). European
journal of education, 54(3), 356-369.

Doi: 10.1111/ejed.12345

[5]. Chan, C. K. Y. (2023). A comprehensive Al policy
education framework for university teaching and
learning. arXiv. Doi: 10.48550/arXiv.2305.00280

[6]. Chan, C. K. Y., & Hu, W. (2023). Students' voices on
generative Al: Perceptions, benefits, and challenges in
higher education. arXiv.

Doi: 10.48550/arXiv.2305.00290

[7]. Chen, L., Chen, P.,, & Lin, Z. (2020). Artificial
intelligence in education: A review. IEEE ACCESS, 8,
75264-75278. Doi: 10.1109/ACCESS.2020.2988510

[8]. Crompton, H., & Burke, D. (2023). Atrtificial
intelligence in higher education: the state of the
field. International journal of educational technology
in higher education, 20(1), 1-22.

Doi: 10.1186/s41239-023-00392-8

[9]. Farhood, H., Nyden, M., Beheshti, A., & Muller, S.
(2025). Artificial intelligence-based personalised
learning in education: a systematic literature
review. Discover Artificial Intelligence, 5(1), 331.

Doi: 10.1007/s44163-025-00598-x

[10]. Floridi, L., et al. (2018). Al4People—An ethical
framework for a good Al society: Opportunities, risks,
principles, and  recommendations. Minds  and
machines, 28(4), 689-707.

Doi: 10.1007/s11023-018-9482-5

[11]. George, D., & Mallery, P. (2003). SPSS for Windows
Step by Step: A Simple Guide and Reference. 11.0
Update (4th ed.). Allyn & Bacon.

[12]. Holmes, W., Bialik, M., & Fadel, C.
(2019). Artificial intelligence in education promises
and implications for teaching and learning. Center for
Curriculum Redesign.

[13]. Holmes, W., & Porayska-Pomsta, K. (2022). The
ethics of artificial intelligence in education: Practices,
challenges and debates. Routledge.

Doi: 10.4324/9780429329067

2488

[14]. IEEE Global Initiative on Ethics of Autonomous and
Intelligent Systems. (2019). Ethically aligned design: A
vision for prioritizing human well-being with
autonomous and intelligent systems. IEEE.

Retrieved from: https://standards.ieee.org/wp-
content/uploads/import/documents/other/eadle.pdf
[accessed: 15 May 2025]

[15]. Ifenthaler, D., & Yau, J. Y. K. (2020). Utilising
learning analytics to support study success in higher
education: a  systematic  review. Educational
Technology Research and Development, 68(4), 1961-
1990. Doi: 10.1007/s11423-020-09788-z

[16]. Jobin, A., lenca, M., & Vayena, E. (2019). The
global landscape of Al ethics guidelines. Nature
machine intelligence, 1(9), 389-399.

Doi: 10.1038/s42256-019-0088-2

[17]. Lin, Y. K., Lee, C. Y., & Chen, C. Y. (2022).
Robustness  of  autoencoders for  establishing
psychometric properties based on small sample sizes:
Results from a Monte Carlo simulation study and a
sports fan curiosity study. PeerJ Computer Science, 8,
e782. Doi: 10.7717/peerj-cs.782

[18]. Luckin, R., et al. (2016). Intelligence unleashed: An
argument for Al in education. Pearson.

[19]. Organisation for Economic Co-operation and
Development. (2021). OECD Digital Education
Outlook 2021: Pushing the frontiers with artificial
intelligence, blockchain and robots. OECD Publishing.
Doi: 10.1787/589b283f-en

[20]. Prinsloo, P., & Slade, S. (2017). Ethics and learning
analytics: Charting the (un)charted. Handbook of
Learning Analytics, 49-57. Society for Learning
Analytics Research. Doi: 10.18608/hla17.004

[21]. Slade, S., & Prinsloo, P. (2013). Learning analytics:
Ethical issues and dilemmas. American Behavioral
Scientist, 57(10), 1510-1529.

Doi: 10.1177/0002764213479366

[22]. Spector, J. M. (2014). Conceptualizing the emerging
field of smart learning environments. Smart learning
environments, 1(1), 2.

Doi: 10.1186/s40561-014-0002-7

[23]. Troussas, C., Krouska, A., & Sgouropoulou, C.
(2020). A novel teaching strategy through adaptive
learning activities for computer programming. IEEE
Transactions on Education, 64(2), 103-109.

Doi: 10.1109/TE.2020.3012744

[24]. Whalen, J., & Mouza, C. (2023). ChatGPT:
Challenges, opportunities, and implications for teacher
education. Contemporary Issues in Technology and
Teacher Education, 23(1), 1-23.

[25]. Pedro, F., et al. (2019). Artificial intelligence in
education:  Challenges and opportunities  for
sustainable  development (Working Papers on
Education Policy No. 7). UNESCO.

[26]. Voigt, P., & von dem Bussche, A. (2017). The EU
General Data Protection Regulation (GDPR):
A Practical Guide. Springer International Publishing.
Doi: 10.1007/978-3-319-57959-7

TEM Journal —Volume 15 / Number 3 / 2026.


https://standards.ieee.org/wp-content/uploads/import/documents/other/ead1e.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/ead1e.pdf
https://doi.org/10.1007/s11423-020-09788-z
https://doi.org/10.1038/s42256-019-0088-2
https://doi.org/10.7717/peerj-cs.782

TEM Journal. Volume 15, Issue 3, pages 2475-2489, ISSN 2217-8309, DOI: 10.18421/TEM153-37, August 2026.

[27]. Vuorikari, R., Kluzer,S., & Punie,Y. (2022).
DigComp 2.2: The Digital Competence Framework for
Citizens - With new examples of knowledge, skills and at
titudes. Publications Office of the European Union.

[28]. Wang, Y., Zhao, Y., Tian, X., Yang, J., & Luo, S.
(2025). The influence of subjective knowledge,
technophobia and perceived enjoyment on design
students’ intention to use artificial intelligence design
tools. International Journal of Technology and Design
Education, 35(1), 333-358.

[29]. Williamson, B., & Eynon, R. (2020). Historical
threads, missing links, and future directions in Al in
education. Learning, Media and Technology, 45(3),
223-235. Doi: 10.1080/17439884.2020.1798995

TEM Journal = Volume 15 / Number 3 / 2026.

[30]. World Economic Forum. (2023). The future of jobs
report 2023. World Economic Forum. Retrieved from:
https://www.weforum.org/publications/the-future-of-
jobs-report-2023/ [accessed: 21 May 2025]

[31]. Zawacki-Richter, O., et al. (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), 39.

Doi: 10.1186/s41239-019-0171-0

[32]. Zhai, X., et al. (2021). A Review of Artificial
Intelligence (Al) in Education from 2010 to
2020. Complexity, 2021(1), 8812542.

Doi: 10.1155/2021/8812542

2489


https://www.weforum.org/publications/the-future-of-jobs-report-2023/
https://www.weforum.org/publications/the-future-of-jobs-report-2023/



