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Abstract

The adoption of Artificial Intelligence (AI) in online education introduces ethical concerns related to
accuracy, fairness, and accountability. This study examines students’ ethical concerns of Al-integrated
learning systems, focusing on Al-generated materials, attendance monitoring, and chatbot interactions.
A mixed-method approach combining qualitative and quantitative techniques was used, involving
interviews with 48 students from three different educational levels in Batam City. Thematic analysis
identified five dominant themes. These included Al as a useful yet unreliable learning assistant,
concerns about fairness in Al-based monitoring, uncertainty regarding responsibility and
accountability, the need for transparent institutional policies, and limited Al literacy leading to
overreliance. The study reports its findings using percentage-based distributions to illustrate the
prevalence of these concerns across educational levels. The results indicate that students’ acceptance
of Al in online learning is closely tied to the presence of human oversight, transparent institutional
policies, and clearly defined accountability mechanisms. The novelty of this study lies in its focus on
a pre-adoption educational environment, where Al is not yet fully institutionalized. Unlike prior studies
examining post-implementation contexts, this research captures students’ anticipatory ethical
expectations, highlighting concerns often overlooked in retrospective evaluations. The study
contributes by providing empirical evidence across educational levels, offering localized insights from
a developing Indonesian city, and extending Al ethics research beyond technology-advanced settings.
The findings emphasize the importance of human oversight, accountability mechanisms, and
transparent institutional policies for ethically grounded Al governance in education.
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1. Introduction

Artificial Intelligence (AI) has become a central driver of digital transformation in education,
changing how learning content is delivered, personalized, and evaluated [1], [2]. The integration of Al
into online learning environments has enabled adaptive learning pathways, automated assessment, and
real-time feedback. These features have been shown to improve learning efficiency and student
engagement [3] - [5]. Technologies such as intelligent tutoring systems, automated grading tools, and
conversational agents, including large language models like ChatGPT and Gemini, offer students rapid
access to information, structured revision support, and continuous academic assistance beyond traditional
classroom boundaries [6], [7]. Alongside these opportunities, ethical concerns related to accuracy,
fairness, transparency, and accountability have become increasingly prominent as Al systems play a
greater role in educational decision-making [8] - [10].

While there is broad optimism that Al can enhance educational quality, a growing body of literature
emphasizes its potential risks. Wayne Holmes said that Al can productively complement teachers by
improving efficiency and personalization, yet they caution that insufficient human oversight may lead to
algorithmic bias, misinformation, and ethical lapses [11]. Xuemei Ma and Cuisian Jiang highlight the
importance of clearly defined institutional responsibility in addressing Al-generated errors to avoid
ambiguity in accountability structures [12]. Similarly, Selin Akgun and Christine Greenhow, as well as
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Okan Bulut, stress the ethical concerns associated with student data protection, informed consent, and
unequal access to technological resources [13], [14]. These debates suggest that ethical governance,
rather than technical capability alone, is essential for maintaining trust in Al-supported education systems
[15].

Despite the expanding literature on Al ethics in education, research has largely focused on
technologically advanced contexts. Batam City, Indonesia, represents an underexplored setting where
digital learning is growing but institutional Al adoption remains limited, providing an opportunity to
examine students’ ethical concerns prior to widespread implementation and their influence on technology
acceptance and learning behavior [16] - [18].

This research examines students’ ethical concerns of Al integration in online learning systems across
different educational levels in Batam City, focusing on the accuracy and trustworthiness of Al-generated
learning materials, the fairness and reliability of Al-based monitoring systems, and the role of Al-
powered chatbots in supporting learning activities. Using a descriptive and analytical approach based on
responses to structured scenarios and survey instruments, the study captures anticipatory ethical
awareness in a context where direct experience with educational Al remains limited [19]. The novelty of
this study lies in its focus on a pre-adoption educational environment, where Al is not yet fully embedded
in institutional practice. While most prior studies on Al ethics in education examine post-implementation
issues in technologically mature environments, this study differs by focusing on a pre-adoption context,
capturing students’ ethical concerns before Al becomes institutionally embedded. This focus enables the
identification of anticipatory ethical concerns that are often overlooked in retrospective evaluations [9],
[11].

This study makes three key contributions to literature by providing empirical evidence on students’
ethical concerns within a pre-adoption context, where Al has not yet been fully institutionalized in
educational practice. It extends existing research by examining ethical concerns across multiple
educational levels, an aspect that remains insufficiently explored in prior studies. In addition, the study
offers localized insights from a developing Indonesian city, thereby enriching the predominantly
technology-centered and developed-country perspectives in current discussions on ethical Al governance
in education. By providing localized empirical insights from Batam City, the findings extend existing
research beyond technology-advanced settings and contribute to global discussions on responsible Al
governance in education, offering implications for the development of Al-enabled learning environments
that are ethically grounded, transparent, and responsive to students’ rights and expectations [20], [21].

2. Methods

This study employed a mixed-methods approach combining qualitative and quantitative elements to
examine students’ concerns of ethical issues related to the potential integration of Artificial Intelligence
(A]) in online learning systems. This design was selected because qualitative inquiry enables in-depth
exploration of ethical concerns, while quantitative structuring strengthens the rigor and transparency of
pattern identification [22], [23]. The research focused on hypothetical Al-use scenarios, as Al adoption
in Batam remains at an early stage, allowing the study to capture anticipatory ethical awareness rather
than post-implementation evaluations.

The research was guided by a conceptual framework derived from Nthoesane’s ethical principles,
specifically Foundational Principles from Virtue Ethics and Transparency & Accountability from Social
Contract Theory like shown by Table 1 [24].

Table 1. Conceptual Framework

Foundational Principles Derived from Virtue Ethics

Integrity Can you share your thoughts on how the application of Al in online
learning systems should maintain the integrity of providing accurate and
reliable learning materials?

Honesty What challenges do you think may arise in ensuring that Al provides
unbiased answers?
Transparency How important do you think it is for students to understand how Al

processes learning materials or evaluates student work?
Responsibility Who do you think should be held responsible if an Al system provides
inaccurate or unfair results, and why?

Transparency and Accountability Drawing from Principles of Social Contract Theory




Clear Policies What kind of policies do you think should be in place to regulate the use
of Al for monitoring attendance in online classes?

Procedures Can you describe any concerns you might have about the way Al
monitors attendance or evaluates students' performance?

Mechanisms for What do you think is needed to ensure authorities are held accountable

Accountability when there are errors or unfair decisions in Al systems?

2.1. Research Procedure
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The research was conducted through a chronological and structured procedure consisting of

seven stages. This procedure ensured systematic execution and scientific rigor, as illustrated in Figure

1.

Problem Identification
Literature Review

Figure 1. Research procedural stage

Problem Identification

The study began by identifying the core problem: potential ethical concerns faced by
students if Al is integrated into online learning systems. This stage involved contextual
analysis of existing online learning practices and potential Al applications in education.

. Literature Review

A structured review of prior studies on Al in education, ethics, and student
perceptions was conducted to establish a theoretical foundation and identify research
gaps.

Research Objectives

Research objectives were formulated to focus on identifying ethical concerns,
exploring students’ perceptions, and assessing potential challenges and implications of
Al integration for educational development in Batam City.

Data Collection

Data were collected through semi-structured interviews consisting of open-ended
questions designed to explore students’ ethical concerns regarding the potential use of
Al in online learning systems. The interview questions focused on key ethical aspects
such as trust in Al-generated learning materials, fairness in Al-based assessment and
monitoring, and the perceived reliability of Al-powered learning tools. This approach
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allowed participants to freely express their views while ensuring that the collected data
remained aligned with the study’s research objectives. The interviews involved students
from various schools and universities across Batam City to ensure diversity in
educational background and learning experience. To accommodate participants’
availability and accessibility, the interviews were conducted in two formats: face-to-face
interviews and online interviews via video conferencing platforms.

e. Data Analysis

The collected data were analyzed using thematic analysis, a qualitative method aimed
at identifying and interpreting recurring patterns within the interview responses. The
analysis began with an in-depth reading of all interview transcripts to gain familiarity
with the data. Relevant segments of the responses were then coded based on recurring
ideas related to ethical concerns, including trust, fairness, reliability, transparency, and
accountability in Al-supported learning environments.

These codes were subsequently grouped into broader themes that represented the
main ethical concerns expressed by the participants. The themes were reviewed and
refined to ensure internal consistency and clear alignment with the research objectives.
This analytical process enabled the study to systematically capture and interpret
students’ ethical concerns across the three educational levels, providing a
comprehensive understanding of the anticipated challenges associated with Al
integration in online learning systems.

f. Finding and Discussion

The analyzed themes were aligned with existing literature to ensure theoretical

consistency and contextual relevance.
g. Recommendation and conclusion

The final stage synthesized results into recommendations for responsible Al

implementation in education in Batam.

2.2. Participants

Participants were drawn from a wide educational ecosystem in Batam City. According to BPS-
Statistics Indonesia Batam Municipality, Batam has 206 junior high schools with 61,789 students,
79 high schools with 27,211 students, and 28 higher education institutions with 35,091 students [25].
Six institutions were selected: Ananda Batam School [26], Yos Sudarso Batam School [27],
Maitreyawira School [28], Universitas Internasional Batam [29], Universitas Putera Batam [30], and
Institut Teknologi Batam [31].

A total of 48 respondents participated in the interview process, consisting of 16 participants
from each educational level: junior high school, senior high school, and university students. This
equal distribution was intentionally designed to enable systematic comparison of ethical concerns
across educational levels, rather than reflecting population proportions. Participants were drawn from
six educational institutions in Batam City to ensure diversity in learning environments and student
backgrounds.

Data saturation was closely monitored throughout the qualitative interview process. During
analysis, responses from participants beyond the sixteenth respondent in each educational cluster
demonstrated substantial repetition of previously identified themes, with no emergence of new
concepts or ethical concerns. In accordance with the principle of data saturation, only responses up
to the sixteenth participant per educational level were included for in-depth thematic analysis, as
subsequent interviews did not contribute additional analytical value.

This approach aligns with qualitative research principles that prioritize depth of insight over
sample size, where purposive sampling and data saturation guide analytical sufficiency, and typical
qualitative studies involve sample sizes ranging from four to forty participants. The saturation-based
decision confirms that the analyzed data were sufficient to capture the breadth and depth of students’
ethical concerns, thereby ensuring methodological rigor and credibility of the findings [22], [23].

2.3. Validity & Reliability

The trustworthiness of the qualitative data in this study was established through a systematic
and reflective research process that emphasized analytical rigor, transparency, and consistency
throughout data collection and analysis. Rather than relying on statistical validation, the study
adopted qualitative validation strategies to ensure that the findings accurately represent participants’
ethical concerns regarding Al-integrated online learning systems.
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The credibility of the findings was strengthened through iterative engagement with the
interview data and continuous comparison between participants and educational levels. Interview
transcripts were repeatedly reviewed to ensure close alignment between participants’ statements and
the emerging codes and themes. The thematic structure was not predetermined but developed
inductively from the data, allowing participants’ perspectives to guide interpretation. Data saturation
further reinforced credibility, as responses from participants beyond the sixteenth interview in each
educational cluster did not introduce new ethical concerns, indicating that the identified themes
sufficiently captured the range of perspectives within the sample.

Reliability in terms of analytical consistency was addressed through a structured and well-
documented research procedure. The interview protocol remained consistent across participants, and
the same coding framework was applied systematically to all transcripts. Decisions regarding code
refinement, theme consolidation, and interpretation followed a clear analytical sequence derived
from the study’s conceptual framework. This procedural coherence ensures that the analytical
process is dependable and that similar data, if analyzed using the same approach, would lead to
comparable thematic outcomes.

To support confirmability, the analysis was grounded directly in participants’ verbal accounts
rather than researcher expectations or theoretical assumptions. Interpretive claims were continuously
checked against the original interview data, and themes were retained only when supported by
recurring evidence across multiple participants. The use of participants’ statements as the primary
basis for interpretation reduced subjective bias and strengthened the objectivity of the analytical
conclusions.

The transferability of the findings was enhanced through purposive sampling across multiple
educational levels and institutions, enabling the exploration of ethical concerns within diverse
learning contexts. Detailed descriptions of the research setting, participant characteristics, and
analytical procedures were provided to allow readers to assess the applicability of the findings to
similar educational environments.

3. Results and Discussion

The results indicate that students perceive Artificial Intelligence in online learning as beneficial for
supporting learning activities. At the same time, they raise ethical concerns related to trust, fairness,
privacy, and responsibility. As summarized in Table 2, three major themes emerged from the data,
reflecting students’ experiences and expectations regarding Al-generated learning assistance, Al-based
attendance monitoring, and institutional accountability. These themes illustrate that students’ acceptance
of Al is closely linked to ethical safeguards and human oversight rather than technological capability
alone.

To ensure that the identified themes genuinely reflect participants’ perceptions rather than the
researcher’s subjective interpretation, several analytical validation strategies were applied during the
thematic analysis. The themes presented in this section emerged from recurring patterns consistently
expressed across participants from different educational levels, rather than isolated or singular responses.
Each theme was constructed through the systematic comparison of coded segments derived directly from
participants’ verbal accounts, and themes were retained only when supported by convergent evidence
across multiple interviews. The distribution of responses, as reflected in the percentage-based summaries,
further reinforces the analytical consistency of the findings by demonstrating that the identified concerns
were shared by a substantial proportion of participants rather than driven by individual cases. In addition,
thematic interpretations were continuously reviewed against the original interview data to ensure close
alignment between participants expressed views and the resulting analytical claims. This process
strengthens the credibility and dependability of the findings, confirming that the reported themes
represent participants’ collective ethical concerns regarding Al-integrated online learning systems

Table 2. Result of Thematic Analysis

Major Themes Minor Themes Concepts

Al as a helpful Usefulness for quick Al helps students learn faster, provides
but unreliable explanations additional examples and summaries
learning assistant



Doubts about accuracy

Cultural mismatch

Need for teacher
verification

Discomfort and
fairness concerns

Privacy worries about
facial monitoring

in Al-based

attendance

monitoring
Fear of system errors
Unequal access and
device limitations

Unclear Uncertainty about who

responsibility and
the need for
institutional
accountability

is responsible

Need of complaint and
correction mechanisms

Expectation of fairness
and teacher oversight

Need of explicit consent
rules

Need for clearer
policies and ethical
governance

Concerns about data
storage and use

Desire for transparent
institutional policies

Limited Al literacy
and overreliance
among students

Limited understanding
of how Al works

Dependence on Al for
assignments

Desire for Al literacy
support
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Students are unsure whether Al answers are
correct, need to cross-check information

How important do you think it is for Al to use
foreign examples or language that differs
from local curriculum

Teachers expected to validate or correct Al-
generated materials

Students feel watched or uncomfortable being
recorded by camera-based systems

Concerns about being marked absent due to
detection or connection errors

Students with poor internet or low-quality
cameras fear being unfairly penalized

Students are unsure whether teachers,
schools, or Al providers should handle
mistakes

Students want clear ways to report Al errors
and request corrections

Teachers should remain final decision-makers
in grading and evaluation

Students want to be informed when Al is used
to monitor or assess them

Questions about how long data is kept and
who can access it

Requests for written regulations and clear
communication before Al deployment

Students admit not knowing how Al
processes or produces results

Students use Al tools frequently, sometimes
without critical thinking

Students request simple explanations or
training on how to use Al ethically

Students’ perceptions indicate that Al is primarily valued for its functional benefits in supporting
online learning, particularly in providing quick explanations and supplementary materials.
Approximately 37.5% of students reported that Al-assisted tools helped them understand learning content
more efficiently during online study. Nevertheless, this perceived usefulness was accompanied by
concerns related to reliability and contextual relevance. Around 29.2% of participants expressed doubts
about the accuracy of Al-generated responses, while 25% noted that Al often presents examples or
explanations that are culturally or contextually misaligned with local curricula. These findings suggest
that Al enhances learning efficiency. However, students remain cautious and expect teachers to validate

and contextualize Al-generated content.

Ethical concerns were also evident in relation to Al-based attendance and monitoring systems.
Approximately 33.3% of students reported discomfort with camera-based attendance mechanisms, citing
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privacy concerns and feelings of continuous surveillance. In addition, 29.2% raised concerns about
potential technical errors, such as facial recognition inaccuracies or unstable internet connections, which
could lead to unfair attendance records. Students with limited access to reliable devices or internet
connectivity expressed particular concern about being disadvantaged. This indicates that fairness and
equity remain central considerations in the use of Al-driven monitoring technologies in education.

Concerns related to responsibility, accountability, and students’ understanding of Al systems further
shaped ethical concerns of Al in online learning environments. Approximately 35.4% of participants
indicated uncertainty regarding who should be held responsible when Al systems produce incorrect or
unfair outcomes, whether teachers, educational institutions, or technology providers. In addition, 31.3%
emphasized the importance of having clear institutional mechanisms to report Al-related errors and
request corrections. Alongside these concerns, 27.1% of students demonstrated limited understanding of
how Al generates answers or evaluates performance, which contributed to an excessive reliance on Al
tools without adequate critical judgment. This limited Al literacy raises ethical concerns, as students may
accept Al outputs uncritically or depend on Al as a primary source of knowledge, underscoring the need
for institutional guidance and teacher oversight to support responsible and informed Al use.

Taken together, these findings indicate that the ethical integration of Al in education must balance
technological innovation with human-centered values [32], [33]. Students’ perceptions point toward the
importance of embedding fairness, transparency, and accountability within Al systems and ensuring that
Al serves as a complement, not a replacement to human educators. This discussion also confirms that
ethical concerns in Batam’s educational context are shaped more by anticipation and perception than by
direct experience, consistent with the study’s stated limitations.

This research aligns closely with previous scholarship that emphasizes the importance of ethical
awareness and human oversight in Al-assisted education. Scholars such as Wayne Holmes, Kenneth
Holstein & Shayan Doroudi have highlighted transparency, fairness, and accountability as essential
foundations for sustaining trust in educational Al perspectives that strongly resonate with the attitudes
expressed by students [8], [11]. The analysis of Juan Cruz-Benito on the risks of overreliance and the
erosion of critical thinking also parallel the concerns raised by participants in this study [20]. In contrast,
research by Jihyun Kim reported higher levels of confidence and acceptance toward Al-based learning
systems, suggesting that contextual readiness and prior exposure play a decisive role in shaping users’
trust in such technologies [17]. These similarities and differences highlight the contribution of this
research by positioning Batam’s educational context within the broader global discussion on ethical Al
use in learning.

The findings of this study highlight the ethical concerns that must be considered in the governance
of Al in education. Students’ anticipatory concerns regarding fairness, accountability, and transparency
underscore the need for national-level policies that provide clear frameworks for ethical Al integration.
Such frameworks could include guidelines on human oversight, data protection, and equitable access,
ensuring that Al adoption aligns with broader educational goals and societal values. By situating Al
implementation within coherent policy structures, national authorities can foster a responsible approach
that mitigates potential ethical concerns while supporting innovation in online learning systems.

At the institutional level, the study suggests that schools and universities should develop explicit
policies regulating Al use, including mechanisms for reporting errors, providing oversight of Al-
generated content, and promoting Al literacy among students and educators. These measures would
enable learners to engage critically with Al tools and reduce the risk of overreliance or misuse. For
policymakers, the findings offer practical guidance for designing educational strategies that integrate
ethical considerations into AI deployment, ensuring that technological advancement does not
compromise fairness, trust, or accountability. Collectively, these insights bridge the gap between
empirical findings and actionable interventions, enhancing the relevance and impact of Al adoption in
Indonesian education.

4. Conclusion

This study examined students’ ethical concerns of Artificial Intelligence in online learning
environments, with particular attention to issues of reliability, fairness, privacy, and accountability. The
results indicate that students recognize Al as a supportive educational tool that enhances learning
efficiency. However, they do not perceive it as a reliable or autonomous authority. A substantial
proportion of students emphasized the necessity of teacher involvement in verifying Al-generated content,
indicating that trust in Al remains conditional on human oversight rather than technological capability
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alone.

Ethical concerns were especially evident in the context of Al-based monitoring and attendance
systems. Students expressed discomfort with continuous surveillance and raised concerns about the
potential for technical errors to produce unfair academic consequences. These findings suggest that
resistance to Al in education is not rooted in rejection of innovation, but in apprehension toward
implementation practices that may compromise fairness and students’ rights. The results also reveal
uncertainty regarding responsibility when Al systems fail, highlighting the expectation that educational
institutions, rather than individual teachers or technology providers, should bear primary accountability
for Al-related outcomes.

From a methodological perspective, the findings do not indicate errors in data interpretation or
analytical validity, as the themes consistently reflect participants’ ethical concerns across educational
levels. However, the results should be understood as anticipatory rather than evaluative, given that Al has
not yet been fully institutionalized in the studied online learning contexts. This limitation does not
undermine the validity of the findings. Instead, it positions the study as an early ethical inquiry into
students’ expectations prior to widespread Al adoption.

This study highlights the importance of embedding ethical considerations into Al integration in
Indonesian education. At the national level, policymakers are encouraged to establish guidelines that
ensure fairness, transparency, and human oversight in Al deployment, while at the institutional level,
schools and universities should implement clear policies, error-reporting mechanisms, and Al literacy
programs for students and educators. By translating these findings into practical governance and
educational strategies, Al adoption can enhance learning outcomes while safeguarding students’ rights,
fostering trust, and mitigating risks associated with overreliance or misuse.

The ethical concerns highlighted in this study stem not from the technology itself but from issues of
governance, responsibility, and human-centered implementation. Effectively addressing these dimensions
is essential to ensure that Al enhances educational quality while maintaining fairness, trust, and
institutional accountability.

References

[1] H. Sama and Eric, “Pengembangan Website E-Learning Berdasarkan Preferensi Mahasiswa Uib
Dengan Metode Research and Development,” Zo. J. Sist. Inf., vol. 6, no. 1, pp. 1-13, 2024, doi:
10.31849/zn.v6i1.16817.

[2] S. Marini and M. Milawati, “Distance Learning Innovation Strategy in Indonesia During the
COVID-19  Pandemic,” vol. 488, mno. Aisteel, pp. 416421, 2020, doi:
10.2991/assehr.k.201124.085.

[3] X. Zhai et al., “A Review of Artificial Intelligence (Al) in Education from 2010 to 2020,”
Complexity, vol. 2021, 2021, doi: 10.1155/2021/8812542.

[4] M. G. Hahn, S. M. B. Navarro, L. De La Fuente Valentin, and D. Burgos, “A systematic review of
the effects of automatic scoring and automatic feedback in educational settings,” IEEE Access, vol.
9, pp. 108190108198, 2021, doi: 10.1109/ACCESS.2021.3100890.

[5] Y. Christian, Y. H. Choo, and N. F. A. B. D. Yusof, “Systematic Literature Review on the Use of
Machine Learning in Online Learning in the Context of Skill Achievement,” J. Theor. Appl. Inf.
Technol., vol. 102, no. 6, pp. 24662479, 2024.

[6] F. Kamalov, D. Santandreu Calonge, and 1. Gurrib, “New Era of Artificial Intelligence in
Education: Towards a Sustainable Multifaceted Revolution,” Sustain., vol. 15, no. 16, pp. 1-27,
2023, doi: 10.3390/sul51612451.

[7] R. C.-P. Francisco José Garcia-Pefialvo, Cristina Casado-Lumbreras and and A. Yadav, “applied
sciences Smart Learning,” Appl. Sci., vol. 10, pp. 1-7, 2020.

[8] K. Holstein and S. Doroudi, “Equity and Artificial Intelligence in Education: Will ‘AIEd” Amplify
or Alleviate Inequities in  Education?,” no. 3, 2021, [Online]. Available:



[17]

[21]

[22]

[23]

23

http://arxiv.org/abs/2104.12920

O. Viberg et al., “What Explains Teachers’ Trust of Al in Education across Six Countries?,” 2023,
doi: 10.1007/s40593-024-00433-x.

N. Arvin, M. Hoseinabady, B. Bayat, and E. Zahmatkesh, “Teacher Experiences with Al-based
Educational Tools,” Al Tech Behav. Soc. Sci., vol. 1, no. 2, pp. 26-32, 2023, doi:
10.61838/kman.aitech.1.2.5.

W. Holmes et al., “Ethics of Al in Education: Towards a Community-Wide Framework,” Int. J.
Artif. Intell. Educ., vol. 32, no. 3, pp. 504-526, 2022, doi: 10.1007/s40593-021-00239-1.

X. Ma and C. Jiang, “On the Ethical Risks of Artificial Intelligence Applications in Education and
Its Avoidance Strategies,” J. Educ. Humanit. Soc. Sci., vol. 14, pp. 354-359, 2023, doi:
10.54097/ehss.v141.8868.

C. Akgun, S., & Greenhow, “Artificial intelligence in education: Addressing ethical challenges in
K-12 settings.,” Al Ethics, vol. 2, no. 3, pp. 2(3), 431-440., 2022, doi: 10.1007/s43681-021-00096-
7.

O. Bulut et al., “The Rise of Artificial Intelligence in Educational Measurement: Opportunities and
Ethical Challenges,” no. June, pp. 1-59, 2024, [Online]. Available: http://arxiv.org/abs/2406.18900

Y. Chen, Y.-C. Tang, and C. Chen, “The Ethical Deliberation of Generative Al in Media
Applications,” Emerg. Media, vol. 2, no. 2, pp. 259-276, 2024, doi: 10.1177/27523543241277563.

L. Indrawati, 1. Lim, A. Goh, W. Ginting, and L. Lilik, “Tourism Sector Strategy for Increasing
GRDP in Batam City in the New Normal Era,” Eduvest - J. Univers. Stud., vol. 1, no. 6, pp. 398—
408, 2021, doi: 10.59188/eduvest.v1i6.77.

J. Kim, K. Merrill, K. Xu, and D. D. Sellnow, “My Teacher Is a Machine: Understanding Students’
Perceptions of Al Teaching Assistants in Online Education,” Int. J. Hum. Comput. Interact., vol.
36, no. 20, pp. 1902-1911, 2020, doi: 10.1080/10447318.2020.1801227.

K. Seo, J. Tang, I. Roll, S. Fels, and D. Yoon, “The impact of artificial intelligence on learner—
instructor interaction in online learning,” Int. J. Educ. Technol. High. Educ., vol. 18, no. 1, 2021,
doi: 10.1186/s41239-021-00292-9.

I. Saputra, M. Astuti, M. Sayuti, and D. Kusumastuti, “Integration of Artificial Intelligence in
Education: Opportunities, Challenges, Threats and Obstacles. A Literature Review.,” Indones. J.
Comput. Sci., vol. 12, no. 4, pp. 1590-1600, 2023, doi: 10.33022/ijcs.v12i4.3266.

J. Cruz-Benito, 1. Faro, F. Martin-Fernandez, R. Therén, and F. J. Garcia-Pefialvo, “A Deep-
Learning-Based Proposal to Aid Users in Quantum Computing Programming,” Lect. Notes
Comput. Sci. (including Subser. Lect. Notes Artif. Intell. Lect. Notes Bioinformatics), vol. 10925
LNCS, pp. 421-430, 2018, doi: 10.1007/978-3-319-91152-6_32.

I. Gligorea, M. Cioca, R. Oancea, A. T. Gorski, H. Gorski, and P. Tudorache, “Adaptive Learning
Using Artificial Intelligence in e-Learning: A Literature Review,” Educ. Sci., vol. 13, no. 12,2023,
doi: 10.3390/educscil3121216.

C. J. Whiffin, S. Selveindran, and B. G. Smith, “NEUROQUAL - An open-access qualitative
resource for neurosurgeons and neurosurgery,” NEURO _QUAL. [Online]. Available:
https://neuroqual.org

S. Rahimi and M. Khatooni, “International Journal of Nursing Studies Advances Saturation in
qualitative research : An evolutionary concept analysis,” Int. J. Nurs. Stud. Adv., vol. 6, no. January,



[24]

24

p. 100174, 2024, doi: 10.1016/j.ijnsa.2024.100174.
M. Nthoesane, “Ethical Considerations for Higher Education ODL Institutions: Conceptual

Framework,” Univ. south africa Press, vol. 1, no. 4, pp. 1-16, 2024, doi:
10.25159/UnisaRxiv/000070.v1.

B. P. S. K. Batam, “BPS-Statistics Indonesia Batam Municipality,” BPS-Statistics Indonesia —
Batam Municipality website. [Online]. Available: https://batamkota.bps.go.id/en

SMA Ananda Batam, “SMA Ananda Batam.” [Online]. Available: https://smaanandabatam.sch.id/

SMA Yos Sudarso Batam, “SMA Yos Sudarso Batam.” [Online]. Available:
https://smakyossudarsobatam.sch.id/

Sekolah Maitreyawira Batam, “Sekolah Maitreyawira Batam.” [Online]. Available:
https://maitreyawira-batam.sch.id/

Universitas Internasional Batam, “Universitas Internasional Batam.” [Online]. Available:
https://www.uib.ac.id/

Universitas Putera Batam, “Universitas Putera Batam.” [Online]. Available: https://upbatam.ac.id/
Institut Teknologi Batam, “Institut Teknologi Batam.” [Online]. Available: https://iteba.ac.id/

S. Ahmad, S. Umirzakova, G. Mujtaba, M. S. Amin, and T. Whangbo, “Education 5.0:
Requirements, Enabling Technologies, and Future Directions,” pp. 113—120, 2023, [Online].
Available: http://arxiv.org/abs/2307.15846

Q. Cheng, B. Rong, B. Sun, and J. He, “Class attendance checking system based on deep learning

and global optimization,” ACM Int. Conf. Proceeding Ser., pp. 331-336, 2019, doi:
10.1145/3373509.3373519.



