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Abstract This research aims to design and develop a technology-based Arabic language

learning model that combines Islamic scientific traditions with digital innovations,
and to test the model's initial implementation in the context of Islamic education.
The research uses a Design-Based Research (DBR) approach, which includes four
stages: needs analysis, model design, initial development and implementation,
and evaluation and revision. Data were collected through observations,
interviews, documentation, and questionnaires with teachers and students in
madrasas, then analyzed using simple qualitative and quantitative descriptive
methods. The results of the study show that the learning model developed can
increase student engagement in learning, facilitate the delivery of material and
teacher evaluation, and improve understanding of Arabic vocabulary and
structure in a more contextually relevant way. These findings confirm that
integrating traditional methods such as talagqi and sorogan with interactive digital
technologies can yield learning models that are adaptive, effective, and relevant to
the development of Islamic education in the 21st century. This research provides
a conceptual and practical contribution in the form of a prototype of a technology-
based Arabic learning model that can be adapted in various Islamic educational
institutions
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1. INTRODUCTION

Arabic has a strategic position in Islamic education, not only as a means of communication, but
also as a key to understanding the main sources of Islamic teachings, such as the Qur'an, Hadith, and
classical Islamic literature (Haq et al., 2023; Muid, 2024). In Islamic Boarding Schools, Arabic is the main
medium for studying the yellow book; in Madrasahs, it is part of the curriculum that strengthens
religious competence; while in Islamic Religious Colleges, it serves as an academic medium for
accessing Islamic scientific literature. The existence of Arabic in these three levels of education places it
as a basic competency that determines the quality of understanding and practicing Islamic values
(Nuraeni, 2023; Sahrir et al., 2020).

Despite its vital role, the design of Arabic learning in many Islamic educational institutions is still
dominated by conventional approaches (Aziz et al., 2024). The teaching and learning process generally
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relies on lectures, memorization, and literal translation methods, which, while effective in maintaining
the continuity of tradition, are less than optimal in building language skills that are communicative,
adaptive, and relevant to the demands of the 21st century (Erfiana & Mareza, 2023; Taufiqurrahman et
al., 2024). This condition results in learning Arabic being often perceived as difficult, monotonous, and
less interesting for some students, especially the generation that is familiar with digital technology
(Himdi, 2024; Kadir & Yasin, 2022).

Various previous studies have indeed discussed the application of technology in learning Arabic
(Mufti, 2022)Starting from the use of online learning applications (Nurrahma & Suryanto, 2025; Sari &
Mubaligh, 2019; Yazid et al., 2023)Starting from the use of online learning applications, the Learning
Management System (LMS) (Alwehaibi et al., 2022; Hakim & Ahror, 2024; Putri, 2018). However, most of
these studies focus on a single component of the technology without integrating it into a comprehensive
learning design. As a result, the resulting innovations tend to be partial, difficult to adapt across
institutions, and do not take into account the special characteristics of Islamic education.

In addition, some research also lacks the importance of maintaining the strength of traditional
pedagogy, such as talaqqi, sorogan, and book deliberation, which are the identity of Islamic education
(Almasre & Al-Nuaim, 2020; Aragon et al., 2025). In fact, the integration of traditional methods with
modern technology can be a competitive advantage that distinguishes Arabic language learning in
Islamic educational institutions from other educational systems (Toifah, 2021). This gap is the focus of
this study: designing learning models that not only adopt the latest technologies but also adaptively
package traditional pedagogical values to remain relevant and effective in the 21st century.

The era of advanced technology demands an update of Arabic language learning design that can
combine the richness of tradition with technology-based innovation (Siemens, 2005). The use of artificial
intelligence, interactive media, and e-learning platforms opens up great opportunities to create a more
personalized, interactive, and flexible learning experience (Garnisun, 2011; Zizic et al., 2022). However,
much of the previous research has focused on partial technology application, without developing a
comprehensive, adaptive framework for various Islamic educational contexts. The novelty of this
research lies in developing a technology-based Arabic language learning model that integrates the
strengths of traditional pedagogy with the potential of digital innovation. This model is designed to be
relevant to Madrasas, taking into account students' characteristics, academic culture, and available
technological infrastructure.

This study aims to describe the design of a technology-based Arabic language learning model that
integrates Islamic scientific traditions with digital innovation as an effort to develop adaptive learning
in Islamic education in the 21st century; and describe the initial implementation of the learning model
in various Islamic educational institutions to obtain an overview of its effectiveness and feasibility as an
innovative learning strategy in the madrasah environment.

2. METHODS

This study uses the Design-Based Research (DBR) that is oriented towards the development and
testing of technology-based learning models in real contexts (Assingkily, 2021). DBR was chosen
because it can integrate design, implementation, evaluation, and revision processes iteratively (in
iterative cycles) to produce effective, adaptive, and evidence-based learning solutions. In the context of
this study, DBR serves as a methodological framework for designing an Arabic language learning model
that combines the strengths of teaching traditions with digital technological innovations and ensures it
can be implemented in the Madrasah (MA Laboratorium UIN Sumatera Utara) and the MTs Laboratory
UIN Sumatera Utara.

The participants of this study include Arabic teachers and students in Madrasahs. Participants
were selected purposively to ensure representation from different contexts. Data collection was carried
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out by observation (to observe the learning process before and after the intervention), in-depth
interviews with teachers and institutional managers (to explore experiences, challenges, and
suggestions), questionnaires (to measure students' perceptions and satisfaction), and learning outcome
tests (to measure improvement in Arabic language competence).

This research is conducted through four main interrelated stages. The first stage is needs analysis,
which aims to identify the requirements of Arabic language learning across various levels of Islamic
education. It also explores the strengths and weaknesses of the traditional methods used, as well as the
readiness of the technological infrastructure and the digital skills of both teachers and students. This
stage plays a crucial role in ensuring that the developed model design is relevant to real conditions and
field needs.

The second stage is the design phase, which involves developing a learning model that integrates
traditional methods such as talaqqi, sorogan, and classical text discussions with modern technology,
including artificial intelligence (Al), interactive media, and e-learning. In addition, learning tools, digital
media, and evaluation strategies are determined. This stage produces an initial prototype that is ready
for testing.

The third stage is development and initial implementation. At this stage, learning media and tools
are developed based on the designed model, followed by limited trials conducted at two madrasahs:
MTs and the MA Laboratory of UIN North Sumatra. During the trials, student engagement, media
effectiveness, and user responses (both teachers and learners) are carefully monitored. This stage aims
to validate the model's technical and pedagogical feasibility.

The fourth stage is evaluation and revision. Data obtained from the trials are analyzed using both
qualitative approaches, such as interviews and observations, and quantitative approaches, including
questionnaires, pre-tests, and post-tests. Based on the analysis, the model's weaknesses are identified
and addressed. This final stage ensures that the developed model is feasible for broader implementation
across various Islamic educational institutions.

3. FINDINGS AND DISCUSSIONS
Findings

This research produces empirical findings through four main stages that are mutually continuous
within the framework of Design-Based Research (DBR), namely needs analysis, model design, initial
development and implementation, and evaluation and revision. Each stage provides important
information that serves as the basis for developing technology-based Arabic language learning models
that are contextually adaptive to Islamic education.

Phase 1: Needs Analysis

The results of the needs analysis show that Arabic language learning in Islamic educational
institutions remains dominated by traditional approaches that emphasize memorization and
translation. Although this approach is effective in maintaining the continuity of the Islamic scientific
tradition, it is found that the method is not yet fully able to develop Arabic communication skills in a
contextual and communicative way.

Other findings show that most teachers and students already have access to digital devices, such
as computers and smartphones, but their use in learning remains limited. It has not been integrated into
systematic learning designs. In addition, the interviews revealed the need for a learning model that
balances traditional methods with digital technology.

Thus, the needs analysis stage yielded the main finding: a gap between traditional learning
practices and the demands of Arabic language learning in the digital era. These findings are the basis
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for designing a learning model that is more adaptive, interactive, and relevant to the development of
educational technology.

Table 1. Needs Analysis

Aspects Analyzed Key Findings Data Indicators Data Source

Learning methods Dominance of memorization and Teacher-centered learning  Classroom
translation methods observation

Language skills Students' communication skills Students are less active in Observations and
are still limited speaking interviews

Use of technology =~ Technology has not been Digital media is used in a Observations

integrated into learning limited way
Learning needs A technology-based learning Teachers want interactive Teacher
model is needed learning interviews

Table 1 shows that Arabic language learning in Islamic educational institutions remains dominated
by traditional, teacher-centered approaches, resulting in students' communication skills not being
optimally developed. In addition, although technological devices are available, their use in learning is
still limited and has not been integrated into systematic learning design. These findings indicate an
urgent need to develop Arabic-language learning models that effectively integrate traditional methods
with digital technologies.

Stage 2: Model Design

The results of the design stage show that integrating traditional methods and modern technology
can be achieved within a systematic, structured learning framework. The designed model combines
traditional pedagogical practices, such as talaqqi, sorogan, and book deliberation, with digital
technologies, including interactive media and online learning systems.

The findings at this stage also show that the use of technology-based learning media enables the
presentation of Arabic materials in a multimodal manner, combining text, audio, and visuals. The
multimodal presentation of material has been shown to increase students' understanding of Arabic
concepts, particularly vocabulary mastery and sentence structure.

In addition, the design yielded an initial prototype of a learning model with a clear structure,
including input components, learning processes, technology support, evaluation systems, and feedback.
This prototype is designed to be flexible and can be adjusted to students' characteristics and the
conditions of Islamic educational institutions.

Table 2. Model Design

Model Components Design Description Function in Learning

Input Learning objectives and characteristics of Determining the direction of
learners learning

Learning methods Integration of traditional methods and Improve learning interactions
technology

Learning media Video, audio, and learning apps Supports material comprehension

Learning activities Interactive exercises and digital discussions Increase student engagement

Learning evaluation = Digital-based tests and assessments Measuring learning outcomes

Feedback Learning reflection Improve the learning process

664



Rahmaini, Muhammad Shaleh Assingkily / Technology-Based Arabic Language Learning Model that Combines Digital Traditions and
Innovation in Islamic Education

Table 2 shows that the technology-based Arabic learning model is systematically designed, taking
into account the main components of learning: objectives, methods, media, activities, evaluation, and
feedback. The integration of traditional methods with digital technology allows for a more interactive
and flexible learning process. This clear model structure serves as the basis for developing learning
prototypes that are adaptive to students' needs in Islamic educational institutions.

Phase 3: Development and Initial Implementation

The results of the initial implementation show that technology-based Arabic learning models can
increase student involvement in the learning process. During the limited trial, students demonstrated
greater active participation in learning activities, including interactive exercises, independent question-
answering, and interaction with digital learning materials.

In addition, teachers reported that the use of technology in the learning model simplifies the
delivery of material and the evaluation of learning outcomes. Teachers also stated that technology-based
learning systems help them in monitoring students' learning progress more effectively.

The findings at this stage indicate that the developed learning model has a high initial feasibility,
both from a technical and a pedagogical perspective. This can be seen in the increase in student
involvement, the ease of use of the learning media, and the positive response from teachers to the
model's implementation.

Table 3. Development and Initial Implementation

Observed Aspects Conditions Before Conditions After Changes That
Implementation Implementation Occur
Student participation Passive students in learning  Students actively Increase

participate in activities

Learning interactions Limited interaction More intensive  Increase
interaction
Media use Conventional media Interactive digital media =~ More varied
Teaching facilities Teachers wuse traditional Teachers use technology = More effective
methods

Table 3 shows that the initial implementation of the technology-based Arabic learning model has
a positive impact on the learning process. Increased student participation and interaction in learning
show that the use of digital media can create a more active and communicative learning environment.
In addition, technology makes it easier for teachers to deliver content and evaluate learning, thereby
improving the learning process.

Stage 4: Evaluation and Revision

The evaluation results showed an increase in student learning outcomes after using the technology-
based learning model. The increase is evident in the Arabic reading and vocabulary comprehension test
results, which show a positive difference between pre- and post-implementation scores.

In addition, the questionnaire results show that most students feel learning becomes more
interesting and easier to understand when using technology-based learning media. Teachers also
assessed that the learning model developed increased learning effectiveness and simplified the
evaluation process.

Based on these findings, revisions were made to several components of the learning model,
including simplifying the display of media, adjusting the material's difficulty level, and increasing the
stability of the online learning system. This revision resulted in a learning model better suited for
broader application in Islamic education.
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Table 4. Evaluation and Revision

Model
Components

Evaluation Findings

Revision Actions

Improvement Results

Learning media

Learning
materials

Learning system

Media
complex

display is too

The difficulty level is not
yet appropriate

Unstable system access

Student interaction is not

Simplify media design

Adjust the difficulty level
of the material

Improves system stability

Add interactive activities

Media is easier to use

The material is more in line with
the students' abilities

Smoother system to use

Increased student interaction

Learning

process optimal

Table 4 shows that the evaluation of the learning model yielded several important findings that
served as the basis for the model revision process. Revisions were made to media, materials, learning
systems, and learning activities to improve the model's effectiveness and ease of use. This revision
process is a key characteristic of the Design-Based Research approach: the development of an iterative
model grounded in empirical field findings.

Discussion
Learning Model Design (TAF'IL)

Based on the stages of Design-Based Research (DBR) that have been carried out, this study
produces a technology-based Arabic language learning model named “TAF'IL” ('llmiyyah Facilitation
Application Technology). This model integrates the principles of Communicative Language Teaching
(CLT) with the support of artificial intelligence—based interactive media and e-learning platforms. The
TAF'IL model comprises five core components. The first is input, which consists of multimedia-based
teaching materials integrating text, audio, and interactive video. The second is process, which involves
both synchronous and asynchronous learning activities, supported by adaptive learning pathways
tailored to students’ initial abilities. The third component is support, provided through an Al chatbot
system that assists with vocabulary, grammar, and conversational practice. The fourth is assessment,
which applies online evaluations equipped with automatic error analysis. The final component is
feedback, offering real-time responses for both teachers and students.

Furthermore, the TAF'IL (Technology-Assisted Framework for Interactive Arabic Learning) model
is specifically designed to address the challenges of Arabic language learning in Islamic educational
institutions in the digital era. It encompasses five main elements: needs analysis, media design, Al-based
implementation, adaptive feedback, and continuous evaluation. These components are interconnected
in a layered structure, forming a dynamic and sustainable learning cycle.

This model adopts the principles of design-based research, allowing iterative development through
limited trials and continuous refinement. Each component contributes to strengthening students’ Arabic
language competencies comprehensively, including istima’ (listening), kalam (speaking), gira’ah
(reading), and kitabah (writing) (Sugiyono, 2010).

Technology Features Used

The TAF'IL platform integrates Al for personalized learning, speech recognition for pronunciation
training, interactive e-learning modules, and gamification to increase motivation. The real-time feedback
system leverages machine learning to tailor material to students' abilities, while an analytics dashboard
helps teachers monitor each student's progress.
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Table 5. The following contains a summary of the main features of the TAF'IL model and its functions:

Technology Features Main Functions Benefits of Learning Arabic

Al Personalization Arrange materials according to the The learning process becomes
student's ability level adaptive and effective

Speech Recognition Analyze students' pronunciation in  Increased phonetic accuracy
real-time

Gamification Elements Interactive points, badges, and Increase motivation and
challenge systems engagement

Interactive E-Modules Text-based, audio, and interactive ~Meet diverse learning styles
video materials

Learning Analytics Data-driven progress reports Facilitate teachers in lesson
planning

Based on Table 5, the application of the TAF'IL learning model shows a significant improvement
across the measured aspects. Student engagement scores have risen consistently, reflecting high active
participation during the learning process. The motivation aspect also shows a positive trend, indicating
that the use of interactive media and Al features can sustainably encourage interest in learning Arabic.
Teachers' positive responses to indicators of ease of implementation and the usefulness of the
technology reinforce the finding that these designs are not only student-friendly but also adaptable for
teachers. These results confirm the initial effectiveness of the TAF'IL model compared to conventional
approaches, especially in integrating technology as a reinforcement of the Arabic language learning
process in the Islamic education environment. Supporting the table above, the following is shown a
schema image of the TAF'IL learning model.

TAFIL)

\ MODEL PEMBELAJARAN

| (REDBACK ¥

Figure 1. TAF'IL Learning Model Scheme

The findings in Table 5 align with the visualization in Figure 1, which shows the TAF'IL learning
model with five core components interacting with one another. The scheme makes clear how each
component, from planning to Al-based evaluation, contributes to increased motivation, engagement,
and learning effectiveness. The visualization helps map the interconnectedness of aspects reflected in
the quantitative data, thereby strengthening the understanding that the model's success results from the
synergy between innovative learning design and the strategic use of technology.

Teacher and Student Responses

The limited trial at two madrassas showed positive responses from teachers and students. Teachers
consider this platform to facilitate material management and improve learning efficiency. Students
report a more enjoyable, interactive, and relevant learning experience in the digital world they are
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familiar with.

Table 6. Teacher and Student Responses to the TAF'IL Learning Model

Respondents Response Indicators Percentage

Students More motivated to use TAF'IL than 85%
conventional methods

Teacher Want to integrate TAFIL into the 78%
regular curriculum

From the table above, 85% of students reported being more motivated to use TAFIL than
conventional methods, and 78% of teachers expressed a desire to integrate it into the regular curriculum.

Early Effectiveness

Initial measurements in small groups showed significant improvement in vocabulary and
pronunciation after 4 weeks of TAF'IL use. Students who initially had difficulty understanding Arabic
texts increased their average reading test score by 18%. These results indicate the potential for this
model to be adopted more widely, although further research is needed for large-scale testing. Further,
it can be seen in the graph below:

Respon Guru Peningkatan
dan Siswa Kemampuan Membaca
85% 80%
- 78%

62%

)

Siswa Guru Sebelum Sesudah

Figure 2. Teacher-Student Response and Reading Ability Improvement

The images presented show that the majority of students (85%) felt an increase in learning
motivation when using the TAF'IL learning model compared to conventional methods. This confirms
that TAF'IL's technology-based approach and interactivity can provide a more engaging and relevant
learning experience for their needs. Meanwhile, 78% of teachers expressed interest in integrating TAF'IL
into the regular curriculum, reflecting positive acceptance and belief that this model can enrich Arabic
learning strategies in the classroom. These findings not only indicate the initial success of
implementation but also open up wider adoption opportunities in Islamic educational institutions,
noting that training and infrastructure support need to be strengthened (Al-Shaikh et al., 2024; Mousa
et al.,, 2024).

TAF'IL's learning model shows fundamental differences compared to conventional methods in
Arabic language teaching. Traditional methods that generally emphasize memorization of vocabulary
and literal translation often leave students feeling bored, especially at the madrasah level (Alhamami,
2025; Subait et al., 2025). In contrast, TAF'IL integrates a technology-based approach with the task-based
learning principle, resulting in a more contextual and interactive learning experience. Data show that
85% of students are more motivated to use TAFIL, which can be attributed to the presence of
multimedia elements, gamification, and the adaptation of materials to individual abilities, something
rarely found in conventional approaches.

From a pedagogical perspective, TAF'IL successfully combines cognitive load theory with the
principle of multimodal learning. Interactive media helps reduce students' cognitive load by presenting
information simultaneously through text, audio, and visuals. In contrast to the whiteboard and teacher-
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led lecture methods, this approach provides students with an opportunity to build independent
associations of meaning. The effect can be seen in the 18% increase in average student reading test scores
following limited implementation, suggesting that technology can serve as a facilitator of
comprehension rather than just a tool.

From a pedagogical perspective, TAF'IL successfully combines cognitive load theory with the
principle of multimodal learning. Interactive media helps reduce students' cognitive load by presenting
information simultaneously through text, audio, and visuals. In contrast to the whiteboard and teacher-
led lecture methods, this approach provides students with an opportunity to build independent
associations of meaning. The effect can be seen in the 18% increase in average student reading test scores
following limited implementation, suggesting that technology can serve as a facilitator of
comprehension rather than just a tool.

The implications of applying TAF'IL in Arabic language learning in the digital era are significant.
First, learning is no longer limited by space and time; Students can access the material at any time
through digital devices. Second, this approach facilitates personalized learning tailored to individual
learning styles. In the context of globalization, Arabic language skills supported by digital literacy skills
will prepare students to access authentic resources in Islamic studies, diplomacy, and international
trade (Arsyad, 2019; Hadiyanto et al., 2020; Yasin et al., 2023).

In addition, TAF'IL has the potential to become a reference model for Arabic learning innovations
in madrassas and universities. The integration of technologies such as speech recognition and real-time
feedback can speed up the learning process. This approach is also in line with the vision of Education 5.0,
which demands a blend of artificial intelligence, adaptive learning, and student creativity (Al-Rafi'i et
al,, 2024; Widayat et al., 2021).

In addition, teachers' readiness to operate and utilize TAF'IL features is a determining factor in the
success of implementation. In addition, the readiness of teachers in operating and utilizing TAF'IL
features is a determining factor for the success of implementation (Abdullah et al., 2025; Enramika,
2023).

In terms of learning culture, another challenge is resistance to change. Some educators and parents
still view technology-based learning as a distraction rather than an educational tool (Alamsyah et al.,
2025; Aprilia, 2021; Yurianto et al., 2023). This requires an effective socialization and training strategy
so that TAF'IL is understood as a method that reinforces, not replaces, the values of Islamic education.

Thus, although TAF'IL has shown great potential to improve motivation and understanding of
Arabic, the sustainability of its implementation requires a holistic approach. Synergy is needed between
technological innovation, teacher capacity building, infrastructure support, and acceptance of Islamic
education culture. If these challenges are overcome, TAF'IL has the opportunity to become an effective,
inclusive, and relevant Arabic-language learning model in the digital age.

4. CONCLUSION

This study demonstrates that developing a technology-based Arabic language learning model that
integrates traditional pedagogical practices with digital innovation is a relevant and adaptive approach
to addressing the challenges of Islamic education in the digital era. Through the Design-Based Research
(DBR) approach, the developed learning model is not only oriented toward theoretical development
but also toward practical application that can be implemented effectively within the context of learning
in madrasahs.

The findings from the needs analysis stage revealed a gap between Arabic language learning
practices that remain focused on traditional methods and the growing demand for more contextually
and communicatively oriented Arabic language skills. The design stage produced a systematic learning
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model framework by integrating traditional methods such as falagqi and sorogan with interactive digital
technologies. Furthermore, the development and initial implementation stage showed that the use of
the technology-based learning model increased student engagement in the learning process, facilitated
teachers in delivering instructional materials, and supported more effective evaluation processes. The
evaluation and revision stage also indicated improvements in student learning outcomes, particularly
in vocabulary mastery and understanding of Arabic sentence structures, demonstrating that the
developed learning model has a good level of initial feasibility and effectiveness.

Conceptually, this study contributes to Arabic language education by proposing a technology-
based learning model that combines the strengths of Islamic scholarly traditions with digital innovation
within a structured, adaptive instructional design framework. In practice, the resulting model can serve
as an innovative learning strategy for Arabic language teachers in Islamic educational institutions to
enhance learning that is more interactive, contextual, and aligned with the characteristics of 21st-century
learners.

Nevertheless, this study has limitations related to the scope of implementation, which was
conducted on a limited scale. Therefore, further research is required to examine the effectiveness of the
learning model on a broader scale by involving a larger number of participants and more diverse
educational contexts. Future studies may also explore integrating more specific technologies, such as
online learning platforms, artificial intelligence, and application-based learning media, to strengthen
the sustainability of innovation in Arabic language learning.
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