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ABSTRACT

Keywords: Teacher professional development requires innovative and adaptive approaches that
Educational can respond to the changing demands of contemporary education. This study aims to
Supervision, Teacher examine the integration of technology into educational supervision to enhance teacher
Professional professional development at MA Mukhtar Syafa’at Blokagung, an Islamic secondary
Development, school located within a pesantren environment. Employing a qualitative case study
Educational design, data were collected through in-depth interviews, participatory observations, and
Technology, Massive document analysis involving the principal, teachers, quality control team, educational
Open Online Courses supervisors, and educational technology developers. Data were analyzed using the
interactive model of data reduction, data display, and conclusion drawing. The findings

*Corresponding Author reveal three innovative technology-based approaches in educational supervision. First,

Massive Open Online Courses (MOOCs) provide teachers with flexible access to
relevant and up-to-date professional development resources, enabling continuous
learning alongside their teaching responsibilities. Second, a machine learning system
is utilized to analyze historical teacher performance data and identify areas requiring
targeted supervisory intervention. Third, Al-based simulation training provides
teachers with realistic classroom scenarios, interactive decision-making opportunities,
and immediate feedback, contributing to improvements in classroom management and
instructional strategies. Although initial technical and adaptation challenges were
identified, teachers gradually demonstrated greater familiarity and confidence in using
these technologies. The study concludes that integrating MOOCs, machine learning,
and Al-based simulations can strengthen educational supervision by making teacher
professional development more flexible, data-informed, interactive, and responsive to
professional needs within an Islamic educational context.
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INTRODUCTION

Teacher professional development cannot be achieved solely through traditional supervision
methods; it can be strengthened through the integration of technology that provides real-time
feedback and access to broader educational resources (Hong & Zainal, 2024; Liu et al., 2024; Zhu et
al., 2023). Effective teacher development requires approaches that are more dynamic and responsive
than conventional supervision practices (Bohannon et al., 2024; Ocampo et al., 2021; Tunney &
Hanreddy, 2021). Traditional methods are often limited to direct observations and periodic face-to-
face sessions, whereas the integration of technology into educational supervision enables more
flexible and continuous monitoring. Technology can provide real-time feedback, which is essential
for immediate improvement and continuous professional development. This perspective is supported
by Withorn et al. (2021), Hidayat-Ur-Rehman (2024), and Ghedin (2021), who emphasize that
technology provides access to diverse and extensive educational resources that can support the
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development of teachers' competencies and skills more comprehensively. Therefore, integrating
technology into educational supervision offers advantages over traditional approaches by providing
timely feedback and broader access to educational resources, thereby supporting rapid improvement
and more comprehensive teacher competency development.

Research on innovative approaches to educational supervision that integrate technology into
teacher professional development has received increasing scholarly attention. Teachers require
continuous professional development to remain relevant and effective in their teaching practices
(Hollweck, 2020; Rodrigues, 2023; Winter et al., 2020). Technology provides tools and platforms
that facilitate more flexible, personalized, and interactive professional learning opportunities,
enabling educational institutions to address diverse teacher development needs (Alsaywid et al., 2023;
Rawal, 2024; Rodrigues, 2023). Hammond and Hyle (2017) found that technology-supported
professional development programs tend to be more effective in improving teaching skills than
traditional approaches. Similarly, technology-based professional development provides opportunities
for more flexible, personalized, and interactive training that can accommodate diverse professional
development needs (Aldosemani, 2023; Gupta, 2023; Lok, 2015). These findings indicate that
technology-supported professional development can provide meaningful alternatives to conventional
approaches to teacher development, particularly by expanding opportunities for continuous and
context-responsive learning.

This study aims to propose an innovative perspective on educational supervision by
integrating technology to strengthen and advance teacher professionalism. One potential contribution
of technology lies in improving the efficiency of teacher performance evaluation by accelerating
evaluation processes and generating more structured data for further analysis (Sareminia &
Mohammadi Dehcheshmeh, 2024; Torabandeh et al., 2023). Experimental research using video-
based observation has further demonstrated that technology-supported evaluation can provide more
objective and detailed assessments of teaching practices, thereby improving the accuracy of
performance evaluation (Estrella, 2024; Lyu et al., 2024; Tang et al., 2022). Accordingly, the
integration of technology into educational supervision has the potential to make teacher performance
evaluation more efficient, structured, objective, and evidence-based while supporting continuous
professional improvement.

The proposed perspective in this study is that innovative educational supervision can integrate
technology through several approaches, including MOOC-based professional development courses,
machine learning systems for predicting teacher performance, and Al-based teacher training through
simulation. These approaches provide potential mechanisms for transforming educational supervision
from a predominantly periodic and conventional process into a more continuous, data-informed,
adaptive, and technology-enhanced system for teacher professional development.

RESEARCH METHOD

The research setting was MA Mukhtar Syafa’at Blokagung, an Islamic educational institution
established and developed within the educational environment of Mukhtar Syafa’at Blokagung
Islamic Boarding School. As an Islamic secondary school located within a pesantren environment,
the institution is strongly influenced by the religious, cultural, and educational characteristics of the
boarding school, particularly in terms of teaching practices, discipline, and learning culture. The
selection of MA Mukhtar Syafa’at Blokagung was based on its distinctive characteristics as an
Islamic educational institution operating within a pesantren context. This setting provides a rich
context for examining innovative approaches to educational supervision, particularly the integration
of technology. The institution's strong Islamic traditions and commitment to improving teacher
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quality provide an appropriate context for examining the effectiveness and challenges associated with
implementing technology in educational supervision and teacher professional development.

This study employed a qualitative research design using a case study approach to explore
innovative approaches to educational supervision through the integration of technology for teacher
professional development. The qualitative approach enabled the researchers to examine in depth the
experiences, perceptions, and practices of educational stakeholders at MA Mukhtar Syafa’at
Blokagung. A case study design was selected to provide a comprehensive understanding of
technology implementation in educational supervision within a specific context, namely an Islamic
educational institution situated in a pesantren environment. Data were collected through in-depth
interviews, participant observation, and document analysis. The collected data were subsequently
analyzed thematically to identify key themes related to the effectiveness, challenges, and impacts of
technology use in educational supervision.

The informants consisted of the principal, teaching staff, quality assurance team, educational
supervisors, and educational technology developers at MA Mukhtar Syafa’at Blokagung. The
principal provided strategic insights into policies and the implementation of technology in educational
supervision, while teachers contributed their experiences and perspectives regarding the practical
challenges of using technology for professional development. The quality assurance team provided
information concerning the evaluation of educational standards and the effectiveness of technology-
supported supervision. Educational supervisors contributed an external perspective on school and
teacher performance, while educational technology developers provided insights into the software
and platforms used in the supervision process and their alignment with educational needs and
objectives.

Data collection involved three complementary techniques: observation, interviews, and
documentation. Observations were conducted to examine directly the implementation of technology
in educational supervision and the day-to-day interactions within MA Mukhtar Syafa’at Blokagung.
In-depth interviews with the principal, teaching staff, quality assurance team, educational supervisors,
and educational technology developers were conducted to explore their experiences, perceptions, and
challenges associated with technology use. Documentation, including reports, evaluation records, and
training materials, was examined to identify relevant policies, procedures, and evidence of technology
implementation in educational supervision. The combination of these three data collection techniques
enabled the researchers to obtain comprehensive and contextually relevant information.

Data analysis employed the interactive model of Miles and Huberman, consisting of three
main components: data reduction, data display, and conclusion drawing. Data reduction involved
selecting, organizing, and summarizing relevant information obtained from interviews, observations,
and documentation, thereby focusing the analysis on the main themes emerging from the data. Data
display involved organizing the reduced data into forms that facilitated interpretation, including
tables, graphical representations, and structured narratives. Conclusion drawing involved an in-depth
examination of the displayed data to identify patterns, relationships, and meanings associated with
the use of technology in educational supervision and teacher professional development. The final
conclusions were derived by synthesizing the identified patterns and relationships to formulate the
principal findings of the study.

RESULTS AND DISCUSSION
MOOC-Based Professional Development Courses

The interview data indicate that MA Mukhtar Syafa’at Blokagung has implemented a
professional development program based on Massive Open Online Courses (MOOCs). The
integration of MOOC:s into teacher professional development enables teachers to participate in online
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courses that align with their professional needs and interests in a flexible manner (Koddebusch et al.,
2024; Halagatti et al., 2023). This approach offers a high degree of flexibility and accessibility,
allowing teachers to participate in relevant courses anytime and anywhere without being constrained
by conventional time and location limitations (Halagatti et al., 2023; Khodabocus et al., 2022;
Stanislaus, 2022). This flexibility enables teachers to continue learning and developing professionally
despite demanding teaching schedules.

The field interview data further indicate that teachers at MA Mukhtar Syafa’at Blokagung
have participated in various online courses relevant to their respective fields. These courses have
supported teachers in updating their knowledge and improving their teaching skills. The principal of
MA Mukhtar Syafa’at Blokagung, Khoirul Anwar, S.Pd., explained: “At MA Mukhtar Syafa’at
Blokagung, we have implemented a professional development program based on Massive Open
Online Courses (MOOC:s) for the past several years. The program is designed to provide our teachers
with access to various online courses relevant to their fields. The response from the teachers has been
very positive. They feel that these online courses are very helpful in updating their knowledge and
teaching skills. MOOCs provide considerable flexibility, allowing them to learn according to the time
they have available. This is particularly important given their demanding teaching schedules.”

This statement was reinforced by Noviatul Azizah, S.Pd., a member of the quality assurance
team at MA Mukhtar Syafa’at Blokagung: “MOOC-based professional development at MA Mukhtar
Syafa’at Blokagung has had a very positive impact. The program enables teachers to access up-to-
date training materials that are relevant to their needs, which is very helpful in improving teaching
quality. We give teachers the freedom to choose courses that best suit their needs. However, we also
provide general guidance to ensure that the courses are relevant to the subjects they teach and the
skills they seek to develop. In addition, we conduct periodic evaluations to assess the effectiveness of
the courses.”

These interviews indicate that the MOOC-based professional development program at MA
Mukhtar Syafa’at Blokagung has been implemented successfully and has generated positive
outcomes. According to the principal, teachers responded positively to the program because the online
courses enabled them to update their knowledge and teaching skills while providing flexibility that
helped them accommodate their demanding teaching schedules. The quality assurance team further
emphasized that the program provides access to up-to-date and relevant training materials while
allowing teachers to select courses according to their professional needs. General guidance and
periodic evaluation are also used to maintain the relevance and effectiveness of the courses. Overall,
the findings suggest that MOOC-based professional development has contributed to the improvement
of teaching quality at MA Mukhtar Syafa’at Blokagung.

Machine Learning Systems for Predicting Teacher Performance

The interview data indicate that MA Mukhtar Syafa’at Blokagung has implemented a machine
learning system to predict potential teacher performance based on historical data and key
performance-related factors. The implementation of machine learning is intended to enable
supervisors to identify potential areas of concern and plan more targeted interventions. The use of
machine learning for predicting teacher performance is based on its capacity to analyze historical data
and identify complex patterns. Through such analysis, supervisors can develop more targeted and
effective interventions to support improvements in teaching and learning.

The principal of MA Mukhtar Syafa’at Blokagung, Khoirul Anwar, S.Pd., stated: “At MA
Mukhtar Syafa’at, we have implemented a machine learning system to help predict teacher
performance. The system analyzes historical teacher performance data and various key factors, such
as educational background, teaching experience, and previous performance evaluations. By using
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machine learning algorithms, we can make more accurate predictions regarding teachers’ potential
future performance.”

This statement was further supported by Noviatul Azizah, S.Pd.: “At MA Mukhtar Syafa’at
Blokagung, we have implemented a machine learning system to predict potential teacher performance
using historical data and key factors. The system analyzes various types of data, including previous
evaluation results, attendance, and feedback from students and supervisors. Based on this
information, we can predict areas that may require greater attention and plan more effective
interventions. This helps us provide more targeted guidance and better support teachers’ professional
development.”

The interviews with Khoirul Anwar, S.Pd., and Noviatul Azizah, S.Pd., indicate that MA
Mukhtar Syafa’at Blokagung has implemented machine learning as a tool to support teacher
performance prediction. The system analyzes historical teacher performance and several key factors,
including educational background, teaching experience, previous evaluation results, attendance, and
feedback from students and supervisors. The use of machine learning algorithms enables the
institution to generate predictions concerning potential future performance and identify areas
requiring further attention. This implementation allows supervisors to design more targeted
interventions and provide more focused professional guidance, thereby supporting teacher
professional development. Machine learning can function as a data-informed component of
educational supervision by supporting the identification of professional development needs.

Al-Based Teacher Training through Simulation

The field interview data indicate that MA Mukhtar Syafa’at Blokagung has begun using Al-
based simulations to provide practical training for teachers in dealing with various classroom
situations, including behavioral management and instructional challenges. The implementation of Al-
based simulation is intended to provide teachers with a more practical and realistic training
environment. The simulation-based training at MA Mukhtar Syafa’at Blokagung involves supporting
hardware and equipment, including computers or other compatible devices, as well as audio-visual
equipment such as headsets, microphones, and projectors.

The interactive training modules allow teachers to interact with simulated classroom
scenarios, make decisions, and observe the consequences of their actions in real time. The modules
are designed to provide immediate feedback to participants. This simulation-based approach allows
teachers to practice responding to various classroom situations within a safe and controlled
environment, enabling them to strengthen their classroom management and instructional skills. By
simulating realistic scenarios, teachers can experience and respond to different classroom challenges,
develop greater confidence, and prepare themselves to address similar situations in real-world
settings. The technology also provides immediate and objective feedback, which is important for
continuous improvement and the enhancement of teaching quality.

These findings were supported by an interview with Khoirul Anwar, S.Pd., who explained: “A¢
MA Mukhtar Syafa’at, we use advanced computers and supporting equipment such as headsets,
microphones, and projectors for Al simulations. Our computers have high specifications to ensure
that the simulations run smoothly without technical interruptions. Headsets and microphones are
used for direct interaction during the simulations, allowing teachers to communicate and interact
with the simulated scenarios. Projectors are used to display the simulations in the training room so
that all participants can observe and learn together. The teachers feel that the use of modern and
interactive hardware is very helpful in their training. They can practice in a more realistic and
intensive manner, and the equipment provides a more immersive and effective learning experience.
Although there were some initial technical challenges and an adaptation period, over time they
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became more familiar and comfortable with the technology.”

This finding was further reinforced by Noviatul Azizah, S.Pd., a member of the quality
assurance team at MA Mukhtar Syafa’at Blokagung:

“The interactive training modules we use are designed to provide teachers with a practical
and in-depth learning experience. The modules include various realistic classroom scenarios, such
as student behavior management, teaching difficult materials, and handling emergency situations.
Teachers can interact directly with the simulations, make decisions, and see the outcomes of their
actions in real time. The modules also provide instant feedback, enabling teachers to immediately
understand and correct their mistakes. We have observed significant improvements in our teachers’
classroom management skills and teaching strategies. They have become better prepared and more
confident in dealing with various classroom situations. In addition, we have observed improvements
in positive interactions between teachers and students, which have contributed to a better overall
learning environment.”

The interviews with Khoirul Anwar, S.Pd., and Noviatul Azizah, S.Pd., demonstrate that MA
Mukhtar Syafa’at Blokagung has implemented Al-based teacher training supported by advanced
hardware, including high-performance computers, headsets, microphones, and projectors. These
technologies enable simulations to operate effectively while providing teachers with an immersive
and interactive learning experience. The interactive training modules incorporate realistic scenarios,
including student behavior management, the teaching of difficult material, and emergency situations,
while providing immediate feedback to support teachers in identifying and correcting mistakes. The
findings reported by the participants indicate improvements in classroom management skills, teaching
strategies, and positive teacher—student interactions, contributing to a more supportive learning
environment. Although teachers initially experienced technical difficulties and required an adaptation
period, they subsequently became more familiar and comfortable with the technology.

CONCLUSION

The integration of technology into educational supervision at MA Mukhtar Syafa’at
Blokagung provides an innovative approach to strengthening teacher professional development. The
implementation of Massive Open Online Courses (MOOCs) enables teachers to access flexible,
relevant, and up-to-date professional learning resources, while the use of machine learning supports
the identification of potential teacher performance and enables more targeted supervisory
interventions. In addition, Al-based simulation training provides teachers with realistic and
interactive opportunities to develop classroom management and instructional skills through
immediate feedback. Although the implementation initially encountered technical and adaptation
challenges, teachers gradually became more familiar and comfortable with the technologies. Overall,
the integration of MOOCs, machine learning, and Al-based simulations demonstrates the potential of
technology-enhanced educational supervision to make teacher development more flexible, data-
informed, interactive, and responsive to professional needs within an Islamic educational context.
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