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ABSTRACT

This study aims to analyze the integration of Artificial Intelligence (Al) in learning by examining
implementation challenges, ethical dimensions, and its implications for teacher professionalism in Indonesia.
The background of the study is grounded in the acceleration of global and national digital transformation,
which has driven the adoption of intelligent technologies in the education sector, yet has not been fully
matched by system readiness and human resource capacity. The research employs a qualitative approach with
a case study design conducted in secondary schools that have adopted Al in the learning process. Data were
collected through in-depth interviews, participant observation, and document analysis, and were subsequently
analyzed using thematic analysis. The findings indicate that Al implementation remains partial and largely
dependent on teachers’ digital literacy and institutional support. Furthermore, ethical issues such as data
protection, algorithmic transparency, and academic integrity emerge as significant challenges. Al integration
also encourages a redefinition of teacher professionalism, which now encompasses technopedagogical
competence, critical reflection, and moral responsibility in the use of technology. The study concludes that the
successful integration of Al in learning requires synergy among adaptive policies, strengthened digital ethics,
and continuous professional development for teachers.

Keywords : Artificial Intelligence; Digital Ethics; Teacher Professionalism

INTRODUCTION

Global digital transformation has driven the integration of Artificial Intelligence
(AI) across various sectors of life, including education, as a response to the need for
efficiency and data-driven innovation. Educational institutions in many countries have
begun adopting adaptive learning systems, learning analytics, and Al-based automated
assessment tools. This phenomenon indicates that Al is no longer viewed merely as a
future technology, but rather as a strategic instrument for improving the quality of
learning. International organizations have also emphasized the importance of digital
literacy and the utilization of intelligent technologies to enhance human resource
competitiveness. However, the acceleration of adoption has not always been
accompanied by comprehensive readiness within educational systems. Inequality in
access to technology across countries and social groups remains a significant issue. On
the one hand, Al offers efficiency and personalized learning; on the other hand, it risks
widening the global digital divide. This condition underscores that Al integration in
education is a strategic issue requiring comprehensive attention (Kusumaningrum,
2026).
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Along with the increasing use of Al in global education, a paradigm shift has
emerged from conventional learning models toward data-driven and automated
approaches. Learning is no longer entirely teacher-centered but is enriched by intelligent
systems capable of analyzing students’ individual learning needs. This transformation
affects curriculum structures, evaluation methods, and interaction patterns between
teachers and students. In the global context, developed countries have established
specific policies to regulate the responsible use of Al in schools. Nevertheless, the
implementation of these policies continues to face complex ethical and technical
challenges (Mouta et al., 2025). Dependence on algorithms raises questions concerning
system accuracy, transparency, and accountability. Furthermore, concerns have emerged
that the role of educators may be diminished by technological automation. Therefore, this
global dynamic calls for a reassessment of teachers’ professional positions within Al-
based educational ecosystems.

At the national level, Indonesia has also experienced the impact of accelerated
digital transformation in the education sector. The government has promoted school
digitalization through various information and communication technology integration
programs. These efforts have been strengthened by the development of online learning
platforms and digital literacy training for educators. However, the implementation of
intelligent technologies in Indonesia still faces infrastructural disparities across regions.
Urban schools are relatively more prepared to adopt Al compared to those in remote
areas. This gap has the potential to widen inequalities in the quality of national education.
Beyond access issues, the readiness of human resources is also a determining factor in
successful technology integration. Thus, Al integration in Indonesian education requires
an approach that comprehensively considers social and geographical contexts (Farooqi
etal.,, 2024).

Furthermore, teachers’ digital literacy in Indonesia continues to show significant
variation. Some educators have utilized Al-based technologies to support learning, such
as automated assessment systems and generative applications. However, others still
encounter difficulties in understanding how these technologies operate and their broader
implications. Limited access to sustained professional training constitutes a major
obstacle to enhancing teachers’ digital competence. This condition results in suboptimal
Al utilization that sometimes does not align with sound pedagogical principles. In
addition, administrative pressures and heavy workloads restrict opportunities for
technological innovation (Sharma & Kumar, 2023; Nurhasanah & Nugraha, 2024).
Consequently, strengthening teachers’ professional capacity has become a crucial agenda
in responding to Al-based learning. This reality confirms that the challenges of Al
integration are not merely technological but are closely linked to educator competency
development.

Beyond technical and competency aspects, ethical issues related to Al use in
education have become a serious concern both globally and nationally. The collection and
analysis of student data by intelligent systems raise questions regarding privacy
protection and information security. Without clear regulations, the potential misuse of
data may harm students. In Indonesia, personal data protection regulations continue to
evolve in response to technological advancements (Rehmat et al.,, 2025). Meanwhile, the
use of generative Al in schools presents challenges concerning academic integrity.
Students may rely on such technologies to complete assignments without engaging in
deep critical thinking processes. Therefore, appropriate supervision and guidance from
teachers are essential. This ethical dimension demonstrates that Al integration requires
a strong and implementable normative framework.
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Moreover, the presence of Al in learning raises fundamental questions about the
relationship between humans and machines in educational processes. Education
essentially involves not only knowledge transmission but also character formation and
the cultivation of social values. When certain cognitive functions are delegated to
intelligent systems, concerns arise regarding the potential reduction of humanistic
interaction between teachers and students. In the Indonesian context, which upholds
cultural values and social ethics, the human dimension of education occupies a central
position. Hence, Al integration must preserve the teacher’s role as a moral guide and
facilitator of character development. Technology should not replace empathetic and
reflective pedagogical engagement. Therefore, achieving a balance between technological
innovation and humanistic values is key to successful Al integration. This perspective
positions teacher professionalism as a central element in managing educational
technology.

The implications of Al integration for teacher professionalism in Indonesia have
become increasingly evident as expectations for educators’ digital competence continue
to rise. Teachers are required not only to master subject matter but also to manage
intelligent technologies critically and responsibly. Professional competency standards
now encompass the ability to evaluate the reliability of information generated by Al
systems. In addition, teachers must guide students in using technology ethically and
productively. These demands necessitate revisions to teacher education curricula and the
strengthening of continuous professional development programs. Without adequate
systemic support, such expectations may generate significant professional pressure.
Nevertheless, if managed strategically, Al integration can become an opportunity to
enhance learning quality. Therefore, strengthening teacher professionalism is a primary
prerequisite for navigating the era of artificial intelligence.

Based on the foregoing discussion, the integration of Artificial Intelligence in
learning constitutes a global phenomenon with significant implications for Indonesia’s
national education system. Technical challenges, access disparities, and variations in
teachers’ digital literacy indicate that Al implementation has not yet been fully equitable
or optimal. At the same time, ethical concerns and data protection issues require serious
attention to prevent negative consequences. In this context, teacher professionalism
becomes the intersection between technological innovation and educational values.
Teachers function both as facilitators and guardians of integrity in Al-based learning
environments. Therefore, an in-depth examination of the challenges, ethical dimensions,
and implications of Al integration for teacher professionalism is highly relevant. This
study is expected to contribute conceptually and practically to the development of
educational policy in Indonesia. Through a comprehensive approach, Al integration can
be directed toward sustainably strengthening the quality of education.

METHOD

This study employed a qualitative approach with a case study design to gain an
in-depth understanding of the integration of Artificial Intelligence (AI) in learning,
particularly concerning implementation challenges, ethical dimensions, and its
implications for teacher professionalism. The research was conducted in secondary
schools in Indonesia that had implemented Al-based technologies, with informants
purposively selected from teachers, principals, and curriculum developers who
possessed relevant experience. Data were collected through semi-structured in-depth
interviews, participatory classroom observations, and document analysis of school
policies and instructional materials. The data were analyzed using thematic analysis,
involving stages of data reduction, coding, categorization, and interpretative meaning-
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making. The trustworthiness of the data was ensured through source and method
triangulation, member checking, and an audit trail of the research process. Ethical
considerations were addressed through informed consent and the protection of
informants’ confidentiality. Through this approach, the study aims to generate a
comprehensive understanding of the dynamics of Al integration in learning and its
impact on teacher professionalism in Indonesia.
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Figure 1. Conceptual Research Diagram

RESULTS AND DISCUSSION
Dynamics and Challenges of Artificial Intelligence Implementation in Learning
The research findings indicate that the implementation of Artificial Intelligence
(AI) in learning within Indonesian secondary schools is occurring gradually and has not
yet been fully integrated into the pedagogical system. Teachers primarily utilize Al for
preparing instructional materials, generating assessment items, and providing
automated feedback on students’ assignments. However, such usage remains largely
instrumental and is not yet grounded in comprehensive curricular planning. Classroom
observations reveal that Al integration tends to depend on individual teacher initiative.
Schools with adequate digital infrastructure demonstrate higher levels of adoption
compared to those with limited facilities. Nevertheless, the availability of technology does
not automatically guarantee the quality of implementation. Digital literacy and
pedagogical readiness emerge as the primary determinants of Al effectiveness (Huang et
al,, 2024). Thus, the dynamics of implementation reflect significant variations in practice
across schools.
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Furthermore, the study identifies a digital competency gap among teachers that
influences patterns of Al integration in learning. Teachers who have participated in
technology training programs tend to adapt Al more reflectively and contextually. In
contrast, teachers with limited digital literacy are more likely to use Al minimally or even
avoid it altogether. This condition results in uneven quality in technology-based learning.
Additionally, high administrative workloads limit opportunities for digital innovation.
Teachers frequently use Al for time efficiency rather than for transforming instructional
strategies (Cheng & Wang, 2023). This phenomenon suggests that technology adoption is
still perceived merely as a technical aid. Therefore, strengthening professional capacity
becomes an urgent necessity to support more meaningful integration.

At the institutional level, school policy support has proven influential in the
successful implementation of Al. Schools with internal regulations and technology usage
guidelines demonstrate more structured practices. Conversely, the absence of formal
guidelines results in Al usage without clear standards, potentially leading to
inconsistencies in instructional quality. Beyond internal policies, access to continuous
professional training is also crucial. Teachers who receive technical assistance report
greater confidence in integrating Al into teaching and learning processes. Managerial
support from school principals further fosters a positive climate of innovation. Hence, Al
implementation requires synergy between individual readiness and institutional
support.

Despite the identified challenges, the study also reveals positive potential arising
from Al integration in learning. Teachers report increased efficiency in lesson planning
and assessment processes. Al facilitates access to more diverse and adaptive learning
resources tailored to students’ needs (Jabeen et al., 2025). Moreover, analytical systems
enable teachers to map learning outcomes more accurately. However, maximizing these
benefits requires enhanced analytical competencies. Without sufficient understanding,
Al-generated data are not fully utilized to improve instructional strategies. Therefore,
digital transformation demands a systemic approach that extends beyond technical
aspects. This underscores that Al integration must be positioned as part of a planned
pedagogical innovation.

Overall, the dynamics of Al implementation in learning demonstrate that digital
transformation is complex and multidimensional. Challenges extend beyond
infrastructure to encompass workplace culture and pedagogical paradigms. Teachers
face adaptation demands that require structural support and continuous competency
development. Variations in readiness among schools highlight the need for contextual
and inclusive policies. At the same time, Al's potential to enhance educational quality
remains substantial. Successful integration depends heavily on teachers’ ability to
manage technology critically and reflectively. Thus, implementation challenges serve as
a starting point for strengthening the foundation of Al-based educational transformation..

Ethical Dimensions in the Use of Artificial Intelligence in Educational Setting

The research findings indicate that the use of Al in learning generates new
awareness regarding the importance of digital ethics within schools. Teachers express
concerns about the security of student data processed through Al-based platforms. The
collection of learning behavior data, preferences, and academic performance requires
transparent management. Several schools have not yet established standardized data
protection mechanisms, creating potential risks to student privacy. Additionally, teachers
acknowledge limited understanding of applicable data protection policies. This highlights
the need to improve legal and digital ethical literacy among educators. Thus, privacy
emerges as a central issue in Al integration (Khan, 2024).
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The study also reveals concerns regarding potential algorithmic bias in Al
systems. Teachers question how systems generate recommendations or automated
assessments for students. The opacity of computational processes raises doubts about
the objectivity of Al-generated results. In some cases, teachers choose to conduct manual
verification to ensure assessment accuracy (Isaacs et al., 2024). This practice reflects
efforts to uphold principles of academic fairness. However, additional verification
increases teachers’ workloads. These findings suggest that algorithmic transparency is a
crucial aspect of Al use in education. Therefore, technological integration must be
accompanied by a critical understanding of its operational mechanisms.

On the other hand, the use of generative Al in completing student assignments
creates dilemmas concerning academic integrity. Teachers observe an increase in Al-
generated texts submitted without clear attribution. This phenomenon stimulates
discussion about the boundary between technological assistance and academic
misconduct. Some teachers respond by shifting evaluation strategies toward more
process-based assessments. This approach aims to evaluate students’ critical and
reflective thinking skills. Furthermore, teachers begin providing education on the ethical
use of technology. These measures demonstrate that academic integrity remains a
priority in Al-based learning. Consequently, ethical considerations cannot be separated
from everyday pedagogical practice.

Moreover, the study reveals that the teacher’s role as a moral guide becomes
increasingly prominent in the Al era. Teachers are responsible not only for delivering
content but also for cultivating students’ critical attitudes toward technology. Digital
ethics education becomes an integral part of the learning process. Teachers emphasize
the importance of proportional and responsible Al usage. This perspective reflects
awareness that technology is neutral and depends on how it is utilized. In this context,
humanistic values remain the foundation of education. Therefore, Al integration must be
accompanied by the internalization of strong ethical norms. This viewpoint highlights the
importance of balancing innovation and morality.

Overall, the findings confirm that ethical dimensions serve as the normative
foundation for Al integration in schools. Issues of privacy, algorithmic bias, and academic
integrity constitute primary challenges that must be anticipated. Teachers play a strategic
role in maintaining balance between technological utilization and the protection of
educational values. Without clear regulations and guidelines, potential risks may
undermine trust in Al systems. Hence, strengthening digital ethics policies becomes an
urgent necessity. Al implementation must proceed alongside the enhancement of critical
awareness among all stakeholders. Accordingly, ethical considerations function as a
central pillar in ensuring the sustainability of digital transformation in education.

Implications of Artificial Intelligence Integration for Teacher Professionalism

The research findings indicate that Al integration significantly impacts the
redefinition of teacher professionalism. Teachers no longer function solely as information
transmitters but as facilitators of technology-based learning. This shift requires enhanced
digital competencies and analytical skills. Teachers must understand how Al systems
operate in order to critically evaluate their outputs (Duan & Zhao, 2024). Furthermore,
the ability to design pedagogically sound technology-integrated learning becomes an
essential competency. Findings show that teachers who are adaptive to technology
demonstrate increased creativity in developing instructional materials. However, the
adaptation process requires adequate time and support. Thus, teacher professionalism
undergoes a dynamic transformation.
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Further analysis reveals that Al integration necessitates reflective practice in
professional teaching. Teachers must reassess instructional strategies to remain relevant
amid technological advancement. This reflective process fosters greater awareness of the
uniquely human role in learning. Teachers recognize that empathy, pedagogical intuition,
and interpersonal interaction cannot be fully replaced by machines. Such awareness
strengthens teachers’ professional identity as humanistic educators. Nevertheless,
continuous adaptation demands also generate professional anxiety among some
teachers. This condition highlights the importance of psychosocial support during digital
transformation. Therefore, continuous professional development becomes a strategic
necessity.

At the institutional level, teacher competency standards are expanding to include
technological literacy and digital ethics. Teachers are expected to guide students in using
Al responsibly. This role broadens professionalism beyond pedagogical aspects to
encompass regulatory and moral dimensions (Al-Zyoud, 2020). The study indicates that
schools providing regular training demonstrate improved teacher readiness.
Additionally, collaboration among teachers in sharing best practices strengthens
collective capacity. This transformation suggests that professionalism is no longer purely
individual but collaborative in nature. Thus, Al integration encourages the formation of
adaptive professional learning communities.

However, Al integration also has the potential to create additional professional
burdens. Teachers must allocate time to learn new technologies alongside administrative
responsibilities. Imbalances between expectations and support may hinder adaptation
processes. Some teachers express the need for more realistic policies regulating Al
implementation. Support in the form of training, incentives, and reduced administrative
workloads is considered essential. Without such support, digital transformation risks
generating professional burnout. Therefore, educational policies must be designed
comprehensively. A systemic approach is crucial to sustaining teacher professionalism.

Overall, Al integration brings multidimensional implications for teacher
professionalism. This transformation encompasses competency development,
professional identity, and ethical responsibility. Teachers serve as mediators between
technology and educational values. The success of Al integration largely depends on
teachers’ capacity to manage change reflectively. With adequate policy support and
professional training, Al can enhance the quality of instructional practice. Conversely,
without strengthening professionalism, technology may cause disruption. Therefore,
teacher professionalism constitutes the primary foundation for ensuring that Al
integration proceeds in a humanistic and sustainable manner.

CONCLUSION

Based on the research findings and discussion, it can be concluded that the
integration of Artificial Intelligence in learning represents a complex and
multidimensional transformation process that encompasses not only technical aspects
but also ethical and professional dimensions. The implementation of Al in schools still
demonstrates varying levels of readiness, both in terms of infrastructure, teachers’ digital
literacy, and institutional policy support. On the other hand, ethical dimensions such as
data protection, algorithmic transparency, and academic integrity have emerged as
crucial issues requiring strengthened regulation and enhanced digital ethics literacy. This
transformation also drives a redefinition of teacher professionalism, shifting from the
traditional role of knowledge transmitter to that of facilitator, knowledge curator, and
ethical guide in the use of technology. Teacher professionalism now includes
technopedagogical competence, reflective capacity, and moral responsibility in managing
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Al-based learning environments. Although the integration of Al has the potential to
improve efficiency and the quality of learning, without systemic support and continuous
capacity development, such technology risks creating inequality and imposing new
professional burdens. Therefore, the successful integration of Artificial Intelligence in
education largely depends on the synergy between adaptive policies, the reinforcement
of digital ethics, and the continuous enhancement of teachers’ competencies..
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