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ABSTRACT

The development of Artificial Intelligence (Al) has transformed educational practices, including
the professional development of teachers who increasingly demand pedagogic, digital, reflective,
and ethical competencies. Although research on Al in education is progressing rapidly, a synthesis
that specifically examines the professional development of teachers in the context of Islamic
education is still limited and has not yet resulted in a comprehensive conceptual framework. This
research aims to analyze research trends, identify key themes, opportunities, challenges, and
formulate the Future Al-Driven Teacher Professional Development Framework as a conceptual
model for teacher professional development in the digital era. The study used the Systematic
Literature Review (SLR) approach based on the PRISMA 2020 guidelines by searching the
literature from the Scopus, Web of Science, ERIC, ScienceDirect, and SpringerLink databases. Of
the 2,384 publications identified, 112 articles met the inclusion criteria and were analyzed through
thematic synthesis. The results show that Al contributes to the improvement of digital competence,
pedagogic innovation, continuous professional learning, reflective practices, and learning
efficiency. However, its implementation still faces challenges in the form of teacher readiness,
digital infrastructure gaps, ethical governance, and data protection. This research offers a Future
Al-Driven Teacher Professional Development Framework that integrates six main dimensions,
namely digital competence, pedagogic innovation, professional learning, Al ethical governance,
reflective practices, and integration of Islamic values. The framework makes a theoretical
contribution to the professional development of teachers as well as a reference for policy
formulation, training programs, and the sustainable implementation of Al in Islamic education.
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1. Introduction
The development of Artificial Intelligence (AI) has significantly changed the global education
landscape, especially in the way teachers design learning, conduct assessments, manage classrooms, and
develop professional competencies on an ongoing basis. The emergence of Generative Al, learning analytics,
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intelligent tutoring systems, and various applications based on large language models is no longer seen as just
a technological innovation, but has become part of the transformation of the educational ecosystem that
supports adaptive learning, data-driven decision-making, and increased effectiveness of pedagogic practices
(Giannakos et al., 2024; Lopez et al., 2025; Yan et al., 2024). In this context, teachers are not only required to
have pedagogic and professional competence, but also digital literacy, the ability to use Al critically, and
ethical awareness in integrating technology into the learning process (Adiyono et al., 2025; Chee et al., 2024;
Rudolph et al., 2024). Cutting-edge research shows that Al has the potential to improve teaching quality,
accelerate feedback, support personalization of learning, and expand teachers' opportunities for sustainable
professional reflection (Garzon et al., 2025). However, the use of Al must still place teachers as the main actors
in pedagogic decision-making so that technology functions as a support, not a substitute for the role of humans
in education (Adiyono et al., 2026; Bauer et al., 2025; Topali et al., 2025).

In the past decade, research on Al in education has grown rapidly, but most of it is still oriented towards
improving student learning outcomes, implementing learning technologies, or developing intelligent learning
systems. Recent systematic studies show that the proportion of research that specifically addresses Al as a
means of teacher professional development is still much smaller than research that focuses on the use of Al in
the classroom (Adiyono et al., 2024; Yue et al., 2024). In addition, most studies are conducted in the context
of general education in developed countries, while research on the professional development of teachers in
madrasas, [slamic schools, Islamic boarding schools, and Islamic universities is still relatively limited. Several
studies have begun to examine the application of Al in Islamic education and the improvement of the
competence of Islamic religious education teachers, but the discussion still focuses on the benefits of
technology, implementation challenges, or ethical aspects partially without producing a comprehensive
conceptual framework regarding the professional development of Al-based teachers in the context of Islamic
education (Bond et al., 2024; Islam et al., 2024; Papakostas, C., 2025; Posangi et al., 2025). This condition
shows that the available literature is still fragmented and has not provided a complete synthesis of the
relationship between Al, professional development of teachers, and the integration of Islamic values.

Based on these conditions, there is a research gap that needs attention. First, there has not been much
research that synthesizes empirical evidence on how Al supports the sustainable professional development of
teachers in an Islamic educational environment (Ahmad, Z. A., 2025). Second, the results of previous studies
still show inconsistencies regarding the effectiveness of Al in improving teacher competence because some
studies report on improving digital competence and pedagogic innovation (Rosmini et al., 2024), while other
studies highlight challenges in the form of teacher readiness, infrastructure limitations, ethical governance,
data privacy, and low institutional support (Asal et al., 2025; Ren et al., 2025). Third, there is no conceptual
model that integrates pedagogic, professional, digital, reflective, Al ethics, and Islamic values as the foundation
for teacher professional development in the Al era (Sperling et al., 2024; Zhai, X., 2024; Zou et al., 2025).
These gaps indicate the need for a systematic synthesis that not only summarizes previous research findings,
but also produces a conceptual framework that can serve as a basis for policy development, teacher training,
and follow-up research (Aljemely, Y., 2024).

Based on this background, this study aims to systematically analyze the development of research on the
use of Artificial Intelligence in teacher professional development in Islamic education, identify key themes,
opportunities, challenges, and formulate a Future AI-Driven Teacher Professional Development Framework
as a conceptual model for teacher competency development in the digital era. The research uses a Systematic
Literature Review (SLR) approach based on the PRISMA 2020 guidelines, with an analysis unit in the form
of reputable scientific articles that discuss Al, teacher professional development, and Islamic education. The
PRISMA 2020 guidelines were chosen because they provide systematic, transparent, and replicable reporting
standards in the process of identification, selection, feasibility assessment, and synthesis of scientific evidence,
thereby increasing the validity and credibility of the results of systematic reviews (Page et al., 2021). This
article is organized into five main parts, namely an introduction that explains the background and gaps of the
research, a research method that explains the PRISMA procedure and synthesis strategy, a research result that
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presents the characteristics of the literature and thematic findings, a discussion that interprets the results based
on theory and previous research, and a conclusion that contains conclusions, theoretical contributions, practical
implications, and recommendations for further research. Thus, this article is expected to make a scientific
contribution in the form of a synthesis of the latest evidence while offering a new conceptual framework that
strengthens the professional development of teachers in Islamic education in the era of artificial intelligence
(Tan et al., 2025).

2. Methods

This study uses the Systematic Literature Review (SLR) approach which follows the guidelines of
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) to identify, evaluate,
and synthesize scientific evidence regarding the use of Artificial Intelligence in teacher professional
development in the context of Islamic education. This approach was chosen because it provides a transparent,
systematic, and replicable procedure in summarizing research developments while identifying knowledge gaps
and future research directions.

The literature search process was carried out on five reputable international databases, namely Scopus,
Web of Science, ERIC, ScienceDirect, and SpringerLink. The search uses a combination of Boolean operator-
based keywords, such as ("artificial intelligence” OR "generative A" OR "Al in education”) AND ("teacher
professional development” OR "teacher competence” OR "professional learning") AND ("Islamic education”
OR madrasah OR pesantren OR Islamic school). The literature published between 2018 and 2026 is prioritized
to represent the latest developments in the implementation of Al in education.

Article selection is carried out through four stages of PRISMA, namely identification, screening,
eligibility, and inclusion (Page et al., 2021). The inclusion criteria include empirical research articles,
conceptual studies, and systematic reviews published in reputable journals and explicitly discuss the
relationship between Al, teacher professional development, digital competence, pedagogic innovation, or
learning transformation in Islamic education and relevant educational contexts. Non-scientific articles,
proceedings that do not go through the peer review process, double publications, and studies that are not
directly related to the focus of the research are excluded from the analysis process.

All articles that met the criteria were extracted using a data extraction sheet that contained information
about the author, year of publication, country of research, research design, level of education, type of Al
technology used, teacher competencies developed, key findings, implementation challenges, and research
recommendations. Furthermore, the data was analyzed through thematic synthesis to identify patterns of
relationships between studies, dominant themes, research gaps, and opportunities for Al-based teacher
professional development.

To increase the credibility of the synthesis results, the methodological quality of each article is evaluated
using the Mixed Methods Appraisal Tool (MMAT) 2018, so that only articles that meet methodological quality
standards are included in the final synthesis. The results of the analysis are then used to build the Future Al-
Driven Teacher Professional Development Framework, which is a conceptual framework that explains the
dimensions of pedagogic, professional, digital, ethical, and reflective competencies needed by teachers in
integrating Artificial Intelligence effectively in the Islamic education environment. This framework is the main
contribution of the research as well as offering a direction for teacher professional development that is relevant
to the transformation of education in the digital era.

Furthermore, the proposed framework not only synthesizes existing empirical evidence but also
identifies key research gaps that should guide future investigations on Al integration in Islamic education. It
emphasizes the importance of contextualizing Al adoption within the values, pedagogical traditions, and
ethical principles of Islamic educational institutions rather than relying solely on technological innovation. By
integrating evidence-based professional development strategies with value-oriented educational practices, the
framework provides practical guidance for policymakers, teacher educators, school leaders, and curriculum
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developers in designing sustainable professional learning programs that enhance teachers' readiness, resilience,
and responsible use of Artificial Intelligence in rapidly evolving educational contexts.
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Figure 1. PRISMA Flow Diagram

Figure 1 presents the literature selection flow using the PRISMA 2020 (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines which describe the process of identification, screening,
feasibility assessment, and determination of articles analyzed in the research in a systematic and transparent
manner. The process began by identifying 2,384 articles from five international databases, namely Scopus,
Web of Science, ERIC, ScienceDirect, and SpringerLink. After the removal of 712 duplicate articles, 1,672
articles were obtained that entered the screening stage based on titles and abstracts. At this stage, 1,241
articles were removed because they were not relevant to the focus of the research, leaving 431 articles for the
full-text retrieval process. A total of 93 articles were not successfully obtained in full text, so 338 articles
entered the eligibility stage to be thoroughly evaluated based on the inclusion and exclusion criteria that had
been set.

Furthermore, 226 articles were issued because they did not focus on teacher professional development,
were not related to the context of Islamic education, did not discuss the use of Artificial Intelligence in
education, or were only conceptual and editorial articles without empirical evidence. Finally, 112 articles met
all the criteria and were included in the systematic synthesis as the basis for the preparation of the Future
Competency Framework for the professional development of teachers in artificial intelligence-based Islamic
education. The selection flow shows that every decision in the review process is carried out objectively,
documented, and can be replicated, thereby increasing transparency, methodological validity, and credibility
of research findings in accordance with the PRISMA 2020 reporting standards recommended for systematic
literature review.
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3. Results and Discussion
Results
3.1 Results of Literature Selection Based on PRISMA 2020

Based on the literature identification process using the PRISMA 2020 guidelines, this study successfully
identified 2,384 documents from five international databases, namely Scopus, Web of Science, ERIC,
ScienceDirect, and SpringerLink. After removing 712 duplicate articles, a total of 1,672 articles entered the
screening stage by title and abstract. Furthermore, 1,241 articles were eliminated because they were not in
accordance with the research focus on the professional development of Artificial Intelligence-based teachers
in Islamic education. The complete manuscript search stage resulted in 338 articles that were evaluated using
inclusion and exclusion criteria, while 226 articles were excluded because they did not meet the scope of the
study, did not present empirical evidence, or were only conceptual articles. In the end, 112 articles met all
methodological requirements and were used as the basis for a thematic synthesis in this study. The selection
process shows that the synthesis of evidence is carried out transparently, systematically, and can be replicated
according to the guidelines of PRISMA 2020.

Table 1. Summary of Literature Selection Based on PRISMA 2020

Stages Quantity
Records identified 2.384
Duplicate removed 712
Records screened 1.672
Records excluded 1.241
Full-text assessed 338
Full-text excluded 226
Studies included 112

Table 1 shows that only approximately 4.7% of all identified articles met all research criteria. This percentage
indicates that research on Al-based teacher professional development in Islamic education remains relatively
limited compared to general educational Al publications.
3.2 Characteristics of Included Studies

After the literature selection process based on the PRISMA 2020 guidelines, as many as 112 articles
met all inclusion criteria and became the basis for the synthesis in this study. The analysis of the characteristics
of the study was carried out to identify the development of publications, the tendency of research focus, and
the dynamics of the development of studies on Artificial Intelligence (Al) in the professional development of
teachers in the context of education, especially Islamic education. One of the characteristics analyzed is the
distribution of articles by year of publication, since this indicator is able to describe the evolution of academic
attention to research topics over time. The analysis of publication trends provides information about the
development phase of the field of study, the period of increasing research intensity, and the momentum of the
emergence of Al technology innovations that affect the direction of research. Various systematic studies show
that publications on Al for teacher professional development have increased significantly after 2020, in line
with the rapid digital transformation of education, the development of Generative Artificial Intelligence, and
the increasing need for teachers for digital competence and Al literacy. Therefore, the distribution of articles
by year of publication is an important indicator to understand the development of knowledge, identify
emerging research directions, and explain the position of this research in enriching the literature on the
professional development of Al-based teachers in the Islamic education environment.

Table 2. Distribution of Articles by Year of Publication
Year Quantity

2018 4
2019 7
2020 11
2021 16
2022 20
2023 ‘ 22
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2024 18
20252026 14
Publications have experienced a consistent increase since 2020 with a peak in the 2022-2024 period.
The increase indicates increasing academic attention to the use of Artificial Intelligence as a means of teacher
professional development, especially after the development of Generative Al technology that accelerates
digital learning innovation.
3.3 Distribution of Research by Region
An analysis of 112 articles that met the inclusion criteria showed that research on Artificial Intelligence
(Al) for teacher professional development is spread across different regions of the world, although the
distribution is not evenly distributed. The dominance of publications in the Asian region indicates high research
investment, acceleration of digital transformation of education, and increasing attention to the development of
Al-based teacher competencies, while contributions from Africa and Australia are still relatively limited,

reflecting a geographical gap in knowledge production. This distribution pattern is in line with recent
systematic reviews that report that most Al research in education originates from Asia, followed by Europe
and North America, while studies focusing on Islamic education, particularly madrassas and Islamic boarding
schools, still need to be strengthened through empirical research and cross-border collaboration.

Table 3. Regional Distribution

Region n %
Asia 45 40.2
Europe 24 214

North America 18 16.1
Middle East 13 11.6
Africa 7 63
Australia 5 44
Most of the research comes from Asia, showing that this region is at the center of the development of
Al implementation in education. However, studies that specifically discuss madrasas, Islamic boarding
schools, and Islamic education are still relatively few, so it opens up opportunities for further research.
3.4 Distribution by Educational Level
Analysis of the characteristics of the study by level of education shows that the implementation of
Artificial Intelligence (AI) in the professional development of teachers has been applied at various levels of
education, from elementary school to college, although with different levels of intensity. The dominance of
research at the secondary school and tertiary levels indicates that these two levels are the most active
environment in adopting Al to improve teacher competence, pedagogical innovation, and digital learning

transformation, while research on madrasas and especially Islamic boarding schools is still relatively limited.
These findings are in line with various recent systematic reviews that state that Al research in education is still
dominated by the context of formal education, while the study of teacher professional development in Islamic
educational institutions requires reinforcement through broader and contextual empirical research.

Table 4. Distribution of Education Levels

Levels n
Elementary School 17
High School 34
Madrasah 23
Pesantren 9
College 29

The majority of research was conducted at the secondary school and college levels. On the other hand,
research on pesantren is still very limited, so it is one of the important research gaps. These findings indicate
the need for an expansion of research on madrassas and pesantren in order to obtain more comprehensive
empirical evidence regarding the implementation of Al in teacher professional development that is in line with
the characteristics, Islamic values, and contextual needs of Islamic educational institutions.
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3.5 Types of Artificial Intelligence Used

The results of the synthesis of 112 articles show that the use of Artificial Intelligence (Al) technology
in teacher professional development is very diverse, with an increasingly strong tendency to use Generative
Al as the main technology in supporting learning planning, teaching material preparation, assessment, and
pedagogic reflection. While Intelligent Tutoring Systems, Machine Learning, Learning Analytics, Adaptive
Learning, and Al Assessment are also widely used, the rapid development of large language models such as
ChatGPT, Gemini, and Claude has shifted the research orientation from specific Al systems to generative Al
technologies that are more flexible, collaborative, and easily integrated into in the professional practice of
teachers. These findings are consistent with various recent systematic reviews that report that Generative Al is
the most dominant Al technology in education research today because it is able to support teacher competency
development, learning innovation, personalization of the learning process, and professional work efficiency,
although its implementation still requires attention to ethical aspects, information accuracy, and governance of
responsible use of Al

Table 5. Types of Artificial Intelligence Used

Technology Al Frequency
Generative Al (ChatGPT, Gemini, Claude) 38
Intelligent Tutoring System 24
Machine Learning 17
Learning Analytics 14
Adaptive Learning 10
Al Assessment 9

Generative Al is the most widely used technology in teacher professional development because it is able
to support the preparation of learning tools, the development of teaching materials, the provision of feedback,
and the reflection of learning quickly. This technological dominance shows a paradigm shift in teacher
professional development towards more adaptive, personalized, and human-Al collaboration-based learning,
thereby strengthening teachers' capacity to improve the quality of learning while maintaining the role of
teachers as the main pedagogic decision-makers.

3.6 Developed Teacher Competencies

The results of the synthesis of 112 articles show that the development of teacher competencies through
Artificial Intelligence (Al) not only focuses on improving technical abilities using technology, but also includes
strengthening pedagogic, professional, reflective, research, and ethical competencies in the use of Al. The
dominance of digital competence and pedagogical competence shows that the latest literature places digital
literacy and the ability to integrate Al into learning strategies as the main foundation of teacher professional
development, while ethical Al literacy, reflective practice, research competence, and intercultural competence
are increasingly receiving attention as competencies that support the implementation of Al in a responsible
and sustainable manner. These findings are in line with various systematic studies that affirm that the
development of teachers' Al competencies must be multidimensional, integrating aspects of technology,
pedagogy, professional learning, cultural values, and ethics so that teachers are able to utilize Al effectively
without neglecting the professional role and human values in education.

Table 6. Developed Teacher Competencies

Competence Frequency
Digital Competence 87
Pedagogical Competence 75
Professional Competence 63
Ethical Al Literacy 48
Reflective Practice 44
Research Competence 36
Intercultural Competence 28
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Digital competence is the most dominant dimension, followed by pedagogic and professional
competence. In contrast, Al ethical competencies and reflective practices still receive lesser attention, despite
both being important aspects of responsible Al implementation.

3.7 Main Themes of the Synthesis

A thematic analysis of 112 articles that met the inclusion criteria identified seven main themes that
consistently illustrate the direction of research development on Artificial Intelligence (AI) in teacher
professional development. These themes show that Al is not only used to improve teachers' digital competence,
but also plays a role in encouraging pedagogical innovation, personalized learning, administrative efficiency,
strengthening sustainable professional development, inclusive learning, and the importance of ethical
governance in Al implementation. These findings are in line with various recent systematic reviews that affirm
that the direction of Al research in education has shifted from mere technology adoption to the development
of teacher competencies that are holistic, centered on teacher agency, and supported by ethical frameworks
and sustainable professional learning.

Table 7. Themes Synthesis

Theme Number of Studies
Al improves teachers' digital competence 71
Al supports pedagogic innovation 66
Al strengthens personalized learning 58
Al improves administrative efficiency 52
Al requires ethical governance 49
Al strengthens sustainable professional development 46
Al supports inclusive learning 34

Thematic analysis shows that Al is no longer positioned as a technological tool, but is evolving into an
ecosystem that supports the continuous improvement of teacher competence. However, various studies confirm
that the effectiveness of Al implementation is still influenced by teachers' digital readiness, institutional
support, education policies, and ethical governance.

3.8 Future AI-Driven Teacher Professional Development Framework

Based on a thematic synthesis of 112 articles that met the inclusion criteria, this study formulated the
Future Al-Driven Teacher Professional Development Framework as a major conceptual contribution that
integrates various empirical findings regarding teacher professional development in the era of artificial
intelligence. This framework shows that effective teacher professional development no longer only relies on
improving pedagogic and digital competencies, but must also integrate continuous professional learning,
ethical Al governance, reflective practices, and the internalization of Islamic values so that the use of Al
remains oriented towards character building, moral responsibility, and learning quality. These findings expand
on existing teacher professional development models by offering a multidimensional framework that places
Al as a support for pedagogic decision-making and teacher capacity building, in line with various systematic
review studies that emphasize the importance of developing a holistic, human-centered, and ethically
responsible Al competency framework in educational contexts.

Table 8. Al-Driven Teacher Professional Development Framework

Dimensions Synthesis Results
Pedagogical Innovation Al supports adaptive learning design
Digital Competence Mastery of Al is a core competency of teachers
Professional Learning Professional development takes place continuously
Ethical Governance Al privacy, transparency, and accountability
Reflective Practice Al supports learning evaluation and reflection

Islamic Values Integration Integration of Al with Islamic values
The synthesis of 112 articles resulted in the Future Al-Driven Teacher Professional Development
Framework, which is a conceptual framework that places teachers' professional development on six main
dimensions: pedagogic innovation, digital competence, continuous professional learning, Al ethical
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governance, reflective practices, and the integration of Islamic values. This framework is the main conceptual
contribution of the research as well as providing direction for policy development, teacher training, and the
implementation of Al in Islamic education in a sustainable manner.

Discussion

The results of the synthesis of 112 articles show that the use of Artificial Intelligence (Al) has shifted
the paradigm of teacher professional development from a periodic training model to a continuous, adaptive,
and data-based professional learning (Katsarou, 2026). These findings explicitly answer the research
formulation that Al is no longer positioned just as a learning support tool, but as an ecosystem that facilitates
the continuous improvement of teachers' pedagogic, professional, digital, reflective, and ethical competencies
(Khurma et al., 2026; Meylani, R., 2024; Zou et al., 2025). This process can be seen from the dominance of
research that discusses the use of Generative Al, learning analytics, intelligent tutoring systems, and adaptive
learning as instruments to design learning, compile assessments, provide feedback, and evaluate teaching
practices more effectively (Bouguettaya et al., 2025; Weng et al., 2024). These findings are in line with the
results of a recent systematic review that has so far focused more on the implementation of Al in the classroom
than on teacher professional development, so there is still a great need to build a professional development
model that is integrated with Al (Mabh et al., 2026; Mouta et al., 2024).

The research findings were obtained through systematic synthesis using the PRISMA 2020 guidelines
which allowed the process of identification, screening, feasibility evaluation, and synthesis of articles to be
carried out transparently and can be replicated. Of the 2,384 publications identified in five international
databases, only 112 articles met all the inclusion criteria and thus became the basis for the preparation of the
thematic synthesis. A rigorous selection process resulted in a body of evidence that has high relevance to the
research focus, namely Al-based teacher professional development in the context of education, including
Islamic education (Dogan et al., 2025). This approach improves the validity of the synthesis because each
article is evaluated based on topic suitability, methodological quality, and empirical contribution before being
included in the analysis. This principle is in line with the recommendations of PRISMA 2020 which
emphasizes the transparency of the selection process and the interpretation of results based on the overall
available evidence (Page et al., 2021).

The results of the study show that Al strengthens the concept of continuous professional development,
which is the development of teacher competencies as a process that lasts throughout the professional career
(Trevisan et al., 2024: Li et al., 2025). Unlike conventional training, which generally takes place separately
and periodically, Al allows teachers to obtain real-time learning support through individual needs analysis
(Nasution, 2026), learning resource recommendations, automated feedback, and data-driven reflection
(Barrera Castro et al., 2024; Luo et al., 2025; Seo et al., 2024). These findings reinforce the theory of
Professional Learning developed by Darling-Hammond and various OECD studies on the importance of
professional learning centered on teaching practices, collaboration, and continuous reflection. In this context,
Al serves as a facilitator that accelerates the learning process of teachers without replacing their professional
role as pedagogical decision-makers. Thus, Al plays the role of professional augmentation rather than
professional replacement, so that human competence remains at the core of the education process (Ali, M.,
2025; Gordon et al., 2024; Haroud et al., 2025).

The results of this study reinforce previous studies that reported that AI makes a real contribution to
improving digital competence, administrative efficiency, personalization of learning, and the quality of
pedagogic decision-making (Suryanarayana et al., 2024). However, this synthesis also shows that there is a
considerable gap in the literature. Most research still focuses on the use of Al to improve student learning,
while research on Al as a teacher professional development instrument is still relatively limited. This is
consistent with the findings of a recent systematic review that shows that the proportion of research on Al for
teacher professional development is much smaller than research on Al for the learning process (Li et al., 2025;
Tammets et al., 2023). In addition, there is still very little research that specifically discusses the context of
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madrasas, pesantren, and Islamic education, which opens up space for more contextual empirical research in
the future (Abdullah, 2017).

A synthesis of literature shows that the implementation of Al in Islamic education has different
characteristics compared to general education. Teachers' professional development is not only directed at
improving pedagogic and digital competencies, but also at the ability to integrate technology with Islamic
values, ethics, and student character formation (Musri et al., 2023; Saraya et al., 2023). Therefore, the success
of Al implementation in madrassas and pesantren is not enough to be measured through improving learning
efficiency, but also through the ability of teachers to maintain a balance between technological innovation
(Zahra et al., 2023), moral formation, and Islamic educational goals (Jumaidah et al., 2026; Yugo, 2025). These
findings expand on the perspective of previous research by positioning Al as an instrument that must operate
within a framework of values, moral responsibility, and benefits, not just as a technological innovation.

The main contribution of this research is the development of the Future AI-Driven Teacher Professional
Development Framework, which is a conceptual framework that modifies the conventional teacher
professional development model by integrating six main dimensions, namely digital competence, pedagogical
innovation, professional learning, ethical Al governance, reflective practice, dan Islamic values integration. In
contrast to the previous model which focused more on pedagogic and professional competencies, this
framework places Al literacy, ethical governance, and the integration of Islamic values as core components of
teacher professional development in the digital era (Ayanwale et al., 2024; Biagini, G., 2025; Daher, R., 2025).
Thus, this study not only synthesizes the available empirical evidence, but also offers the development of
theories in the form of conceptual models that can be used as a basis for policy design, teacher training
curriculum (Cholil, M. C. A., 2025), as well as subsequent empirical research on Al-based teacher professional
development in the context of Islamic education. These findings are also in line with the direction of cutting-
edge research that encourages the development of Al-based teacher professional development programs that
maintain teacher agency, personalized learning, and ethical governance as the foundation of educational
technology implementation (Kelley, 2025).

4. Conlusion

This study concludes that Artificial Intelligence (AI) has developed into one of the main drivers of the
transformation of teacher professional development in Islamic education. Based on a systematic synthesis of
112 articles selected using the PRISMA 2020 guidelines, this study answers the formulation of the problem by
showing that Al contributes significantly to the improvement of digital competence, pedagogic innovation,
continuous professional learning, reflective practice, and teacher learning efficiency. However, the
effectiveness of Al implementation is still influenced by various challenges, such as low Al literacy, limited
digital infrastructure, ethical issues, data protection, and suboptimal policy and institutional support. These
findings reinforce the results of previous research that stated that Al has great potential in supporting teacher
learning and professional development, but research on Al that is specifically oriented towards teacher
professional development, especially in the context of Islamic education, is still relatively limited and requires
greater attention.

This research also makes a theoretical contribution through the development of the Future Al-Driven
Teacher Professional Development Framework, which integrates six main dimensions, namely digital
competence, pedagogic innovation, professional learning, Al ethical governance, reflective practices, and the
integration of Islamic values as the foundation of teacher professional development in the era of artificial
intelligence. The framework expands on the existing model of teacher professional development by positioning
Al as a means that strengthens teachers' capacity and agency, rather than replacing their role in the educational
process. From a practical perspective, the results of this research can be a reference for the government,
educational institutions, and teacher training providers in designing Al-based professional development
programs that are sustainable, contextual, and ethical. Further research is suggested to test this conceptual
framework through empirical studies on madrasah in the context of Islamic education.
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