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INTRODUCTION

The rapid integration of artificial intelligence (Al) into digital advertising has
fundamentally transformed how educational institutions promote academic programs,
scholarships, and financial opportunities to prospective students. This transformation
is socially significant because Al-driven advertising increasingly shapes access to higher
education by determining which individuals receive information, promotional
incentives, or financial assistance (Ahmad et al., 2022; Dou et al., 2023; Liu et al., 2024).
Evidence from recent digital marketing studies indicates that algorithmic decision-
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making often relies on historical behavioral data, leading to unequal exposure patterns
among users with different socioeconomic, geographic, or demographic characteristics.
Consequently, algorithmic bias may unintentionally reinforce educational inequality
rather than expand equal opportunities (Hunkenschroer et al., 2022; Maladzhi et al.,
2023). Therefore, examining Al advertising from the perspective of economic justice has
become an urgent academic and societal necessity.

Despite the efficiency offered by Al-based advertising systems, numerous
practical challenges have emerged regarding fairness and transparency in algorithmic
targeting. Universities increasingly use predictive advertising algorithms to optimize
recruitment strategies, yet these systems often prioritize users with higher purchasing
potential or stronger digital engagement, overlooking economically disadvantaged
groups (Akter, 2021; Timmons et al., 2023). Such practices may result in unequal access
to educational information, scholarship announcements, or admission opportunities
without explicit discriminatory intent. Furthermore, the opaque nature of machine
learning algorithms complicates public accountability and institutional oversight
(Shaamala et al., 2024; Taimoor et al., 2022). These conditions raise concerns about
distributive justice, as technological efficiency may inadvertently conflict with ethical
responsibilities to provide equitable educational access for all members of society.

Previous studies have extensively discussed algorithmic bias from technological,
ethical, and marketing perspectives. Afif (2023), Nugraheni et al. (2024), and Munir et al.
(2022) argued that predictive algorithms may institutionalize inequality through biased
decision models. O'Hara (2022) and Zoomer et al. (2023) Demonstrated that algorithmic
systems can reproduce structural discrimination in digital platforms. Huhn et al. (2022)
highlighted how automated decision-making disproportionately disadvantages
vulnerable populations, while Yilmaz et al. (2024) and Jia et al. (2024) Emphasized the
social consequences of biased Al technologies. Nevertheless, these studies primarily
examine governmental services, commercial platforms, or technological governance,
with limited attention to Al advertising in higher education. More importantly, they
rarely integrate Shariah economic justice principles as a normative framework for
evaluating algorithmic fairness, leaving an important theoretical and practical research
gap.

This study advances the current literature by integrating algorithmic bias theory
with Shariah perspectives on economic justice in the context of Al-driven higher
education advertising. Unlike previous research that generally evaluates fairness using
secular ethical principles, this study adopts Shariah concepts such as justice (ad/), public
welfare (maslahah), balance (tawazun), and the prohibition of discrimination (zulm) to
construct a comprehensive analytical framework (Baymetov et al., 2025; Elkhodr et al.,
2025; Prokhorov et al., 2025). The state-of-the-art contribution lies in positioning Al
advertising not merely as a technological marketing instrument but as an ethical-
economic mechanism that influences educational accessibility and the distribution of
opportunity. Such integration enables a multidimensional evaluation encompassing
technological performance, ethical accountability, and Islamic economic principles
within higher education governance (Carter et al., 2022; Tsauri, 2022).
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Based on these issues, several important research questions remain
insufficiently addressed. First, how does algorithmic bias emerge within Al-based
advertising systems used by higher education institutions? Second, to what extent do
algorithmic advertising practices align with the principles of Shariah economic justice
concerning fairness, transparency, and equal opportunity? Third, what governance
mechanisms can reduce algorithmic discrimination while maintaining the effectiveness
of Al-assisted marketing strategies? Addressing these questions is essential because
educational advertising increasingly shapes access to information, financial support,
and academic opportunities. Without adequate ethical evaluation, algorithmic
optimization may unintentionally perpetuate socioeconomic disparities rather than
support inclusive educational development.

This study argues that algorithmic bias in Al advertising can be mitigated through
governance models grounded in Shariah economic justice principles, which emphasize
fairness, transparency, accountability, and the inclusive distribution of opportunity. The
proposed framework assumes that Al systems should optimize marketing performance
without compromising equitable educational access for diverse socioeconomic groups.
The originality of this research lies in its integration of artificial intelligence governance,
digital advertising ethics, higher education management, and Islamic economic thought
into a unified conceptual model. Consequently, this study contributes theoretically by
extending interdisciplinary discussions on responsible Al and, practically, by offering
policy recommendations for higher education institutions seeking ethically responsible
Al advertising aligned with principles of economic justice.

RESEARCH METHOD

This study employed a qualitative case study design to explore algorithmic bias
in Al advertising from the perspective of Shariah economic justice within higher
education (Kohn et al., 2024) . A qualitative approach was selected because the research
aimed to understand ethical interpretations, institutional practices, and stakeholders'
experiences rather than measuring causal relationships statistically. The case study
design enabled an in-depth examination of how Al-assisted advertising systems
influence perceptions of fairness, transparency, and equal educational opportunities.
Furthermore, the approach facilitated a comprehensive exploration of the interaction
between technological governance and Islamic economic principles, providing a
contextual understanding of institutional decision-making processes and ethical
considerations that quantitative methods alone cannot adequately capture.

The research was conducted at an Islamic higher education institution that has
adopted Al-supported digital advertising for student recruitment, scholarship
promotion, and institutional branding. This location was selected because it represents
an educational environment where technological innovation intersects with Islamic
ethical values in organizational governance. The study involved 20 purposively selected
informants representing diverse institutional perspectives, including five university
administrators responsible for digital strategy, four marketing and admission officers,
three information technology specialists, four lecturers specializing in Islamic
economics and Shariah studies, and four undergraduate students who had interacted
with Al-based advertising. Their varied professional backgrounds enriched the
understanding of algorithmic fairness and ethical implementation.
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Data were collected through multiple qualitative techniques to obtain
comprehensive and credible evidence (Kekeya, 2023). Semi-structured interviews
served as the primary method for exploring participants' experiences, perceptions, and
ethical evaluations of Al-driven advertising practices. Non-participant observations
were conducted to examine institutional digital marketing activities, website
interactions, and artificial-intelligence-supported promotional communication
processes. In addition, document analysis was conducted on institutional marketing
policies, Al governance guidelines, promotional materials, strategic planning
documents, and relevant regulatory frameworks related to digital ethics and higher
education management. The combination of these techniques enabled methodological
triangulation and provided rich contextual information on algorithmic decision-making
and Shariah economic justice principles.

Data analysis followed the interactive qualitative analysis model proposed by
Miles, Huberman, and Saldafia (Cole, 2024). The process began with data condensation,
in which interview transcripts, observational notes, and institutional documents were
organized and coded by theme, including algorithmic bias, transparency, fairness, and
Shariah-based economic justice. Subsequently, data reduction was conducted by
selecting the most relevant findings while eliminating redundant information. The
refined data were then organized through data display using thematic matrices and
conceptual categories to facilitate interpretation. Finally, data verification involved
continuously comparing emerging themes across different data sources until coherent
conclusions were established and consistently supported by empirical evidence.

The trustworthiness of the findings was ensured through several qualitative
validation procedures (Lee et al., 2024). Source triangulation compared information
obtained from administrators, lecturers, marketing personnel, information technology
specialists, and students to identify consistency across stakeholder perspectives.
Method triangulation was achieved by integrating interviews, observations, and
document analysis throughout the research process. Member checking was conducted
by returning interview summaries to selected informants to confirm interpretative
accuracy and contextual appropriateness. Furthermore, peer debriefing with
researchers specializing in artificial intelligence ethics and Islamic economics was
undertaken to minimize researcher bias. These validation strategies strengthened the
credibility, dependability, confirmability, and transferability of the research findings.

RESULT AND DISCUSSION
Result

The findings demonstrate how artificial intelligence influences fairness in higher
education advertising through algorithmic decision-making, inclusive information
distribution, and Shariah-based governance. Data obtained from interviews,
observations, and institutional documentation reveal interconnected patterns showing
that technological effectiveness requires ethical oversight to ensure equitable
educational opportunities. These findings provide empirical evidence supporting the
development of responsible Al advertising aligned with economic justice principles.
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Algorithmic Bias Shapes Educational Advertising Fairness

Algorithmic bias in educational advertising refers to the tendency of artificial
intelligence systems to prioritize or exclude certain groups of prospective students
when distributing digital promotional content. In the observed institution, this
phenomenon was operationally identified through participants' experiences regarding
unequal exposure to advertisements, scholarship campaigns, and admission
information generated by Al-supported marketing platforms. The bias did not appear
as explicit discrimination but emerged through automated audience segmentation
based on previous online behavior, demographic characteristics, and predicted
engagement. Consequently, fairness in educational advertising was interpreted as the
extent to which Al systems provided balanced informational opportunities for
individuals regardless of their socioeconomic background, digital activity, or
geographical characteristics.

Interviews with institutional stakeholders revealed that algorithmic targeting
significantly influenced promotional visibility among different categories of prospective
students. One marketing administrator explained, "The advertising dashboard
consistently recommends audiences who previously interacted with educational
websites, making campaigns more efficient but limiting exposure to new audiences."
Similarly, an information technology specialist stated, "The Al system optimizes
advertisement delivery automatically based on conversion probability rather than
educational equity considerations." These statements indicate that institutional actors
recognized algorithmic optimization as a performance-driven mechanism instead of a
fairness-oriented strategy. The researcher interpreted these findings as evidence that
technological efficiency unintentionally narrowed access to educational information by
continuously reinforcing existing patterns of digital engagement.

Students and academic staff also described different experiences regarding Al-
generated educational advertising. A lecturer specializing in Islamic economics
explained, "Students from rural communities frequently reported receiving less
promotional information than applicants from urban areas despite having similar
academic potential." Meanwhile, a student participant commented, "l only discovered
scholarship opportunities after friends shared the information because the
advertisements never appeared on my social media accounts." These narratives
demonstrate that unequal digital exposure was experienced directly by users rather
than merely perceived institutionally. The researcher interpreted these testimonies as
indicating that algorithmic decision-making created disparities in access to information,
thereby influencing perceptions of fairness throughout the student recruitment
process.

Field observations corroborated the interview evidence, revealing noticeable
differences in the visibility and distribution patterns of institutional advertisements
across multiple digital platforms. Promotional content appeared repeatedly on
accounts demonstrating high engagement with educational materials, whereas newly
created or less active accounts received considerably fewer institutional
advertisements despite searching for comparable academic information. Scholarship
announcements were similarly concentrated within audiences already categorized as
highly responsive by advertising algorithms. These observational findings
demonstrated that algorithmic targeting operated through continuous behavioral
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prediction rather than universal dissemination. Restating these findings, educational
advertising opportunities were distributed selectively based on algorithmic assessment
rather than being presented equally to all prospective students with comparable
educational interests.

The overall findings revealed a consistent pattern linking algorithmic
optimization to the unequal distribution of information in Al-supported educational
advertising. Institutional administrators emphasized operational efficiency, technical
personnel highlighted the predictive performance of systems, lecturers identified
ethical implications, and students experienced differences in promotional accessibility.
Observation findings further confirmed that algorithmic advertising repeatedly favored
users with stronger histories of digital engagement while offering fewer opportunities
to audiences outside established behavioral categories. This pattern demonstrates that
algorithmic bias emerged gradually through automated optimization rather than
intentional institutional discrimination. Consequently, educational advertising fairness
became closely associated with the transparency of Al decision-making and the
inclusiveness of audience segmentation strategies adopted within higher education
marketing practices.

Inclusive Al Promotes Higher Education Economic Justice

Inclusive Al in higher education economic justice refers to the institutional
application of artificial intelligence to ensure that educational information, scholarship
opportunities, admission announcements, and promotional content are distributed
equitably to prospective students, regardless of socioeconomic status, geographical
location, or digital literacy. Operationally, inclusiveness was identified through direct
observation of Al-assisted marketing practices implemented across institutional
websites, social media platforms, advertising dashboards, and digital communication
channels. Rather than emphasizing advertisement efficiency alone, inclusive Al was
interpreted as the extent to which technological systems broadened educational
accessibility for diverse groups. Therefore, economic justice was reflected in the
balanced distribution of opportunities that minimized exclusion and promoted equal
access to information throughout the recruitment process.

Table 1. Observation Results on Inclusive Al Practices in Higher Education Advertising
Observed Activities Observation Indicators

Scholarship promotion on Scholarship information appeared on publicly accessible pages
the institutional website without login restrictions and remained continuously available.
Al-supported social media Promotional content targeted multiple demographic groups rather
advertising than only users with high purchasing potential.
Admission announcements were distributed simultaneously
across several digital platforms, including websites, social media,
and messaging applications.
Advertising dashboard Marketing staff periodically reviewed audience segmentation
management results to identify patterns of unequal distribution.
Promotional materials used simple language and visual formats
that were understandable to audiences with diverse educational
backgrounds.

University admission
campaign

Digital content
accessibility
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Educational information was consistently published across official
institutional platforms to maximize accessibility among
prospective students.

Information dissemination
channels

The observational findings indicate that the institution incorporated several
inclusive practices within its Al-assisted advertising activities, although implementation
remained uneven across different promotional channels. Scholarship information was
publicly accessible, while admissions campaigns used multiple digital platforms to
expand their reach beyond conventional recruitment strategies. Periodic monitoring of
audience segmentation also demonstrated institutional awareness of potential
inequalities arising from algorithmic targeting. Restating these findings, inclusiveness
was reflected in deliberate efforts to broaden access to educational information rather
than relying solely on predictive advertising performance. The observations further
suggest that inclusive Al requires continuous institutional supervision, as technological
automation alone cannot guarantee equitable distribution of opportunity without
ethical oversight and strategic intervention.

The observational data reveal a recurring pattern: inclusive Al depends primarily
on institutional governance rather than algorithmic capability alone. Digital platforms
that provide unrestricted access to scholarly information, diversified communication
channels, and regular monitoring of advertising performance collectively contributed
to broader educational accessibility. However, inclusiveness strengthened when
institutional staff actively evaluated algorithmic outputs and adjusted promotional
strategies based on equity considerations rather than engagement metrics alone. This
pattern illustrates that economic justice was achieved through the interaction between
artificial intelligence and responsible human decision-making. Consequently, inclusive
educational advertising emerged not as an automatic outcome of technological
innovation but as the result of continuous institutional commitment to equitable
information distribution and transparent digital governance.

Shariah Principles Strengthen Ethical Advertising Governance

Shariah-based ethical advertising governance refers to the institutional
framework that regulates the development and implementation of Al-assisted
educational advertising in accordance with Islamic principles of justice (adl), public
benefit (maslahah), transparency (amanah), accountability (mas'uliyyah), and the
avoidance of harm (zulm). Operationally, this sub-finding was identified through
institutional documents demonstrating formal commitments to ethical Al governance
in higher-education marketing activities. These documents included Al governance
policies, digital marketing standard operating procedures, institutional codes of ethics,
meeting minutes concerning Al implementation, and training records on ethical digital
communication. Together, these documentary sources reflected the institution's
systematic effort to integrate technological innovation with Shariah-oriented
governance principles throughout educational advertising practices.
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Figure 1. Standard Operating Procedure (SOP) for Digital Marketing

Documentary observations demonstrated that ethical governance was
embedded within multiple institutional regulations governing Al-assisted educational
advertising. The reviewed policies consistently emphasized transparency, fairness,
accountability, and equal opportunity in the design of digital recruitment campaigns.
Standard operating procedures required marketing personnel to evaluate advertising
performance beyond conversion rates by considering the inclusiveness of audience
segmentation. Meeting records further revealed periodic discussions concerning
algorithmic accountability and the ethical implications of automated promotional
strategies. Documentation from institutional workshops indicated continuous efforts
to improve staff understanding of responsible Al implementation. These findings
suggest that Shariah principles were translated into organizational procedures that
guided practical decision-making rather than remaining abstract ethical ideals.

The documentary evidence indicates that ethical Al governance served as an
organizational mechanism to balance technological efficiency with institutional
responsibility. Formal policies, implementation procedures, evaluation reports, and
staff development activities collectively established a governance structure supporting
fair educational advertising practices. Restating these findings, the institution did not
rely exclusively on algorithmic performance when managing promotional activities but
complemented technological systems with ethical supervision and administrative
accountability. The documentation demonstrates that Shariah values were
operationalized through measurable organizational practices that guide marketing
decisions, reduce potential discrimination, and strengthen transparency throughout
the Al-assisted recruitment process.

The overall documentary findings reveal a consistent governance pattern in
which ethical principles became increasingly institutionalized through interconnected
policies, operational procedures, monitoring mechanisms, and continuous capacity-
building activities. Rather than functioning independently, each document reinforced
the implementation of the others, creating an integrated governance ecosystem for
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responsible Al advertising. Ethical oversight extended beyond regulatory compliance to
encompass organizational learning and the continuous evaluation of algorithmic
practices. This pattern demonstrates that effective Al governance requires both
technological capability and institutional commitment to ethical accountability.
Consequently, Shariah principles strengthened advertising governance by providing a
comprehensive normative framework that supported fairness, transparency, and
sustainable economic justice within higher education digital marketing.

Discussion

The findings indicate that algorithmic bias primarily emerged through automated
audience segmentation rather than deliberate institutional discrimination. This finding
is consistent with Jung et al. (2024) and Lazaroiu et al. (2022), who argued that predictive
algorithms may reproduce structural inequalities by relying on historical behavioral
data. Similarly, Oliveira et al. (2021) and Kotras (2020) emphasized that algorithmic
systems frequently reinforce unequal digital visibility despite appearing technologically
neutral. However, this study extends previous literature by demonstrating that
algorithmic bias also affects educational advertising, particularly the distribution of
scholarship and admission information. Theoretically, these findings broaden
discussions on algorithmic fairness into higher education marketing. In practice,
universities should regularly audit Al advertising systems to prevent unequal access to
information.

The observation findings revealed that inclusive Al depends more on institutional
governance than on algorithmic capability alone. This conclusion supports Varma et al.
(2021), Santos et al. (2023), and Rehman et al. (2022), who maintained that technological
systems cannot independently guarantee equitable outcomes without organizational
oversight. Likewise, Pitardi et al. (2022), Abdelhamid et al. (2023), and Jedlickova (2024)
argued that responsible Al requires continuous human intervention to prevent
technological discrimination. Nevertheless, this study differs in showing that inclusive
educational advertising can be strengthened through diversified communication
channels, transparent dissemination of scholarship, and routine evaluation of audience
segmentation. The theoretical implication highlights governance as an essential
dimension of Al inclusiveness and, in practice, encourages higher education institutions
to integrate equity indicators into digital marketing performance assessments.

Another important finding demonstrates that Shariah principles strengthened
ethical governance by institutionalizing transparency, accountability, fairness, and
public benefit within Al-assisted advertising practices. This finding aligns with Ahmad et
al. (2022) and Evans et al.(2021), who emphasized justice and social welfare as
fundamental objectives of Islamic economic governance. Likewise, Kamali (2008)
explained that Shariah governance should ensure accountability throughout
organizational decision-making processes. However, the present study contributes a
new perspective by integrating these normative principles into artificial intelligence
advertising governance within higher education. Theoretically, this expands Islamic
economic discussions to encompass digital governance, while, practically, providing
universities with an ethical framework for responsible Al implementation (Harsanto et
al., 2024; Supatminingsih et al., 2025).
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The three findings collectively demonstrate that fairness in educational
advertising cannot be achieved solely through sophisticated artificial intelligence
technologies. Instead, fairness emerges from the interplay among algorithmic
transparency, inclusive institutional practices, and ethical governance grounded in
clearly articulated organizational values. This integrated perspective differs from many
previous studies that examined algorithmic bias, inclusiveness, or ethical governance
independently. The present findings, therefore, propose a more comprehensive
conceptual relationship among these variables within higher education. The theoretical
implication is the development of an interdisciplinary framework connecting artificial
intelligence, educational marketing, and Islamic economic justice. Practically,
institutional leaders should establish integrated governance mechanisms that
simultaneously evaluate technological efficiency and ethical responsibility.

Finally, this study contributes to the growing literature on responsible artificial
intelligence by positioning economic justice as a central objective of Al-assisted
educational advertising rather than a secondary ethical consideration. Previous
research predominantly evaluated Al in terms of accuracy, predictive performance, or
technological efficiency, whereas the present findings demonstrate that fairness
requires continuous organizational commitment, supported by Shariah governance
principles. These results suggest that algorithmic accountability should become an
integral component of higher education digital transformation strategies.
Consequently, universities adopting Al-based advertising should implement
transparent governance policies, periodic algorithmic evaluations, and equity-oriented
performance indicators to ensure sustainable, inclusive, and ethically responsible
educational promotion.

CONCLUSION

This study concludes that algorithmic bias in Al-assisted educational advertising
primarily emerges through automated audience segmentation that unintentionally
limits equitable access to educational information. At the same time, inclusive Al can be
achieved only through continuous institutional governance supported by Shariah
principles of justice, transparency, accountability, and public welfare. The study
contributes theoretically by integrating algorithmic bias, responsible Al governance,
and Shariah-based economic justice into a unified analytical framework for higher-
education advertising. Nevertheless, this research was limited to a single qualitative
case study, restricting broader generalization. Future studies should employ
comparative multi-institutional designs, mixed-method approaches, and quantitative
algorithmic auditing to evaluate fairness across diverse educational contexts and Al
advertising platforms.

ACKNOWLEDGMENT

The authors sincerely appreciate all institutional leaders, academic staff,
information technology specialists, marketing personnel, and students who generously
contributed their time and insights throughout this research. Their valuable
participation and constructive support significantly enriched the findings and facilitated
the successful completion of this study.

Islamic Finance and Economic Insights, Vol. 02 No. 01 (2026) : 54-66 63



REFERENCES

Abdelhamid & Aly (2023). Cybersecurity Awareness, Education, and Workplace Training
Using Socially Enabled Intelligent Chatbots. In Lecture Notes in Networks and
Systems: Vol. 767 LNNS (pp. 3-16). https://doi.org/10.1007/978-3-031-41637-8_1

Afif, M. H. (2023). Exploring the Quality of the Higher Educational Institution's Website
Using Data Mining Techniques. Decision Science Letters, 12(2), 279-290.
https://doi.org/10.5267/j.dsl.2023.1.007

Ahmad & Fugaha, A. (2022). Developing Future Human-Centered Smart Cities: Critical
Analysis of Smart City Security, Data Management, and Ethical Challenges. In
Computer Science Review (Vol. 43). https://doi.org/10.1016/j.cosrev.2021.100452

Akter, S. (2021). Algorithmic Bias in Data-Driven Innovation in the Age of Al. In the
International ~ Journal of  Information Management (Vol. 60).
https://doi.org/10.1016/j.ijinfomgt.2021.102387

Baymetov, B., Yusupov, U. K., & Susilawati, A. (2025). Technologies for the Scientific and
Theoretical Formation of Professional Competence. Journal of Engineering Science
and Technology, 20(3), 17-24.

Borges Oliveira, D. A., Bresolin, T., Pontes Ferreira, R. E., & Reboucas Dorea, J. R. (2021).
A Review of Deep Learning Algorithms for Computer Vision Systems in Livestock.
In Livestock Science (Vol. 253). https://doi.org/10.1016/j.livsci.2021.104700

Carter, A. G., Sidebothem, M., & Creedy, D. K. (2022). International Consensus Definition
of Critical Thinking in Midwifery Practice: A Delphi Study. Women and Birth, 35(6),
e590-e597. https://doi.org/10.1016/j.wombi.2022.02.006

Cole, R. (2024). Inter-Rater Reliability Methods in Qualitative Case Study Research.
Sociological Methods and Research, 53(4), 1944-1975.
https://doi.org/10.1177/00491241231156971

Dos Santos, S. C., Vilela, J., & Vasconcelos, A. (2023). Promoting Professional
Competencies Through Interdisciplinary PBL: An Experience Report in
Computing Higher Education. In Proceedings - Frontiers in Education Conference,
FIE. https://doi.org/10.1109/FIE58773.2023.10343050

Dou, B., Zhu, Y., Liu, J., Zhang, B., & Wei, G. W. (2023). Machine Learning Methods for
Small Data Challenges in Molecular Science. In Chemical Reviews (Vol. 123, Issue
13, pp. 8736-8780). https://doi.org/10.1021/acs.chemrev.3c00189

Elkhodr, M., & Gide, E. (2025). The SAGE Framework for Developing Critical Thinking and
Responsible Use of Generative Al in Cybersecurity Education. Discover Education,
4(1). https://doi.org/10.1007/s44217-025-00935-3

Harsanto, B., Pradana, M., Firmansyah, E. A., Apriliadi, A., & Ifghaniyafi Farras, J. (2024).
Sustainable Halal Value Chain performance for MSMEs: the roles of digital
technology, R&D, financing, and regulation as antecedents. Cogent Business and
Management, 11(1). https://doi.org/10.1080/23311975.2024.2397071

Huhn, S., Matzke, I., Bunker, A., Sauerborn, R., Barnighausen, T., & Barteit, S. (2022).
Using Wearable Devices to Generate Real-World, Individual-Level Data in Rural,
Low-Resource Contexts in Burkina Faso, Africa: A Case Study. Frontiers in Public
Health, 10. https://doi.org/10.3389/fpubh.2022.972177

64 Islamic Finance and Economic Insights, Vol. 02 No. 01 (2026) : 54-66



Hunkenschroer, A. L., & Luetge, C. (2022). Ethics of Al-Enabled Recruiting and Selection:
A Review and Research Agenda. Journal of Business Ethics, 178(4), 977-1007.
https://doi.org/10.1007/s10551-022-05049-6

Jedlickova, A. (2024). Ethical Considerations in Risk Management of Autonomous and
Intelligent Systems. Ethics and Bioethics (in Central Europe), 14(1-2), 80-95.
https://doi.org/10.2478/ebce-2024-0007

Jia, N., Luo, X., Fang, Z., & Liao, C. (2024). When and How Artificial Intelligence Augments
Employee Creativity. Academy of Management Journal, 67(1), 5-32.
https://doi.org/10.5465/am|.2022.0426

Jung, J. S., Son, C., Rimell, A,, Clarkson, R. J., & Karl, A. H. (2024). Impact of Data Quality
on Predictive Engine Health Model using Machine Learning. In AIAA SciTech Forum
and Exposition, 2024. https://doi.org/10.2514/6.2024-1131

Kekeya, J. (2023). Qualitative Case Study Research Design: The Commonalities and
Differences between Collective, Intrinsic, and Instrumental Case Studies.
Contemporary PNG Studies, 36(2008), 29-30.
https://org/doi/10.3316/356219476950585

Kelley J. (2021). Legitimate Earnings Inequality and National Welfare Commitment:
Correspondence between Economic Institutions and the Pay 80,000+ People in
30 Nations Think Legitimate for Ordinary Jobs and for Elite Jobs. Social Science
Research, 94. https://doi.org/10.1016/j.ssresearch.2020.102446

Kohn, L., & Christiaens, W. (2024). Qualitative Research Methods: Contributions and
Beliefs. Reflets et Perspectives de La Vie Economique, 53(4), 67-82.
https://doi.org/10.3917/rpve.534.0067

Kotras, B. (2020). Mass Personalization: Predictive Marketing Algorithms and the
Reshaping of Consumer Knowledge. Big Data and Society, 7(2).
https://doi.org/10.1177/2053951720951581

Lazaroiu, G., & Negurita, O. (2022). Artificial Intelligence-Based Decision-Making
Algorithms, Internet of Things Sensing Networks, and Sustainable Cyber-Physical
Management Systems in Big Data-Driven Cognitive Manufacturing. Oeconomia
Copernicana, 13(4), 1047-1080. https://doi.org/10.24136/0¢.2022.030

Lee, P. S, Liu, M. J,, Ma, L. Y., & Pan, C. H. (2024). A Qualitative Research Approach to
Collect Insights of College Students Engaging in A University Social Responsibility
Project with Augmented Reality. In Lecture Notes in Computer Science (including
subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics):
Vol. 14690 LNCS (pp. 224-237). https://doi.org/10.1007/978-3-031-60114-9_16

Liu, Z., Chen, Z., Wang, J., Xiao, Q., & Gou, J. (2024). Research on Generative Artificial
Intelligence Technology Scheme of Shore-Based Power Digital Twin in a Scenario
With Incomplete Information. In /ET Conference Proceedings (Vol. 2024, Issue 8, pp.
154-159). https://doi.org/10.1049/icp.2024.2698

Maladzhi, R. W., Mashifana, T., & Nemavhola, F. (2023). How Important are Chatbots
within Engineering Education? A Literature-Based Review from 2011 to 2023. In
2023, IEEE IFEES World Engineering Education Forum and Global Engineering Deans
Council: Convergence for a Better World: A Call to Action, WEEF-GEDC 2023 -
Proceedings. https://doi.org/10.1109/WEEF-GED(C59520.2023.10344203

Islamic Finance and Economic Insights, Vol. 02 No. 01 (2026) : 54-66 65



Munir, H., Vogel, B., & Jacobsson, A. (2022). Artificial Intelligence and Machine Learning
Approaches in Digital Education: A Systematic Review. In Information (Switzerland)
(Vol. 13, Issue 4). https://doi.org/10.3390/info13040203

Nugraheni, A. S., & Murwaningsih, T. (2024). Innovations in Education: A Deep Dive into
the Application of Artificial Intelligence in Higher Learning. 2024 4th International
Conference on Advanced Computing and Innovative Technologies in Engineering,
ICACITE 2024, 785-789. https://doi.org/10.1109/ICACITE60783.2024.10616739

O’Hara, 1. (2022). Automated Epistemology: Bots, Computational Propaganda &
Information Literacy Instruction. Journal of Academic Librarianship, 48(4).
https://doi.org/10.1016/j.acalib.2022.102540

Pitardi, V., & Marriott, H. R. (2022). Challenging Vulnerability Perceptions towards Voice-
Activated Assistants: An Abstract. In Developments in Marketing Science:
Proceedings of the Academy of Marketing Science (pp. 255-256).
https://doi.org/10.1007/978-3-030-95346-1_88

Prokhorov, O., Shymko, D., Kuzminska, O., Chukhray, A., Shatalov, O., & Kholodniak, O.
(2025). A System for Generating Chatbots To Support Learning in the Field of
Exact Sciences Using Generative Artificial Intelligence Models. Radioelectronic and
Computer Systems, 2025(2), 22-45. https://doi.org/10.32620/reks.2025.2.02

Shaamala D. (2024). Algorithmic Green Infrastructure Optimisation: Review of Artificial
Intelligence-Driven Approaches for Tackling Climate Change. In Sustainable Cities
and Society (Vol. 101). https://doi.org/10.1016/j.5¢s.2024.105182

Supatminingsih, T., Hasan, M., & Susanti. (2025). The Role of Innovation and Technology
in  MSME Performance. Cogent Business and Management, 12(1).
https://doi.org/10.1080/23311975.2025.2504127

Taimoor, N., & Rehman, S. (2022). Reliable and Resilient Al and loT-Based Personalised
Healthcare Services: A Survey. IEEE  Access, 10, 535-563.
https://doi.org/10.1109/ACCESS.2021.3137364

Timmons, A. C,, Frazier, S. L., & Chaspari, T. (2023). A Call to Action on Assessing and
Mitigating Bias in Artificial Intelligence Applications for Mental Health.
Perspectives on Psychological Science, 18(5), 1062-1096.
https://doi.org/10.1177/17456916221134490

Tsauri, S. (2022). Readiness to Change State Islamic Institute Status to Become State
Islamic University from the Aspect of Lecturer Human Resources and Education
Staff. Journal of Social Studies Education Research, 13(3), 256-281.

Varma, V. S., Popp, J., & Thoma, G. (2021). Dairy and Swine Manure Management -
Challenges and Perspectives for Sustainable Treatment Technology. In Science of
the Total Environment (Vol. 778). https://doi.org/10.1016/j.scitotenv.2021.146319

Yilmaz, i. E., & Dogan, L. (2024). Talking Technology: Exploring Chatbots as a Tool for
Cataract  Patient  Education. Clinical and  Experimental  Optometry.
https://doi.org/10.1080/08164622.2023.2298812

Zoomer, T., & Kwantes, J. H. (2023). Algorithmic Management and Occupational Safety:
The End Does Not Justify the Means. In Studies in Systems, Decision and Control
(Vol. 496, pp. 175-187). https://doi.org/10.1007/978-3-031-40997-4_12

66 Islamic Finance and Economic Insights, Vol. 02 No. 01 (2026) : 54-66



