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ABSTRACT
The digital era demands educational innovation, with interactive multimedia
emerging as a modern instructional solution. Interactive multimedia integrates
text, audio, video, animations, and interactive elements to create dynamic,
engaging, and effective learning experiences. This article examines the role of
interactive multimedia in addressing the limitations of conventional teaching
materials, such as low student engagement, difficulties in understanding abstract
concepts, and limited access to learning resources. Through a literature review
approach, this study explores the benefits of interactive multimedia, including
enhanced learning motivation, deeper conceptual understanding, and flexibility for
self-paced learning. It also discusses implementation challenges, such as
infrastructure gaps, teacher competency, and the need for high-quality content
development. The analysis demonstrates that interactive multimedia not only
improves learning outcomes but also prepares students for 21st-century digital
literacy demands. The article concludes that adopting interactive multimedia as
modern instructional materials is a strategic step toward creating inclusive,
adaptive, and student-centered learning in the digital age. Recommendations
include teacher training, multi-stakeholder collaboration, and curticulum-aligned
content development.
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INTRODUCTION

The advancement of digital technology has brought significant transformation to the
education sector, demanding innovation in instructional delivery methods. Conventional
teaching materials, being static and text-heavy, have proven less effective in meeting the
needs of the digital generation that shows greater preference for visual and interactive
content. This is where interactive multimedia emerges as a modern instructional solution,
integrating text, images, audio, video, animations, and interactive elements to create more
dynamic and engaging learning experiences. The use of interactive multimedia not only

enhances student engagement but also facilitates deeper conceptual understanding through
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multisensory approaches. Furthermore, its flexible accessibility - available anytime and
anywhere - makes it particularly relevant for today's digital learning demands, whether in
traditional classrooms or distance learning environments. Given these advantages, interactive
multimedia deserves serious consideration as an innovative teaching alternative capable of
addressing 21st-century educational challenges.

The term 'instructional media' encompasses several definitions. One perspective
distinguishes between broad and narrow interpretations. In the broadest sense, instructional
media refers to any person, material, or event that provides students with opportunities to
acquire knowledge, skills, and attitudes. The narrower definition characterizes instructional
media as non-personal tools (excluding human elements) utilized by teachers, playing a
pivotal role in the teaching-learning process to achieve educational objectives. This latter
interpretation tends to conceptualize media primarily as graphic or electronic devices
designed to capture, process, and reconfigure visual or verbal information (Mahmudah,
2018).

Indonesia's education system faces significant challenges in integrating multimedia
into learning processes. A primary obstacle is technological infrastructure disparity, where
many schools particularly in remote areas still lack computers, stable internet access, and
reliable electricity, hindering multimedia-based instruction implementation. Furthermore,
teachers' limited competency in operating and developing multimedia content presents a
critical barrier, as most educators lack adequate training in digital technology utilization.
Another issue is the uneven quality of available multimedia content; many digital learning
materials are developed without pedagogical considerations, resulting in entertainment-
focused resources that fail to support conceptual understanding. Budgetary constraints
further complicate matters, leaving schools unable to afford necessary hardware and software
licenses, while insufficient collaboration among government, private sector, and educational
institutions slows innovation in educational multimedia development. Compounding these
problems is the low digital literacy awareness among both students and teachers, leading to
suboptimal multimedia utilization. Without immediate intervention, multimedia's potential
to enhance Indonesia's education quality will remain difficult to realize equitably and
effectively (Amelia & Rostika, 2022).

The Indonesian government and various stakeholders have undertaken multiple
initiatives to develop educational multimedia and enhance learning quality. A key initiative is
the school digitalization program, which provides technological devices such as laptops,
projectors, and internet access, along with digital platforms like the Ministry of Education’s

Rumah Belajar, offering interactive learning content. Additionally, teacher training in digital
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literacy and multimedia-based instructional design has been intensified through programs
like Guru Penggerak (Teacher Movers) and Pendidikan Profesi Guru (PPG, Teacher
Professional Education). Higher education institutions and research centers also play an
active role by developing e-modules, instructional videos, and Augmented Reality (AR) or
Virtual Reality (VR)-based educational applications to create immersive learning experiences.
Collaborations with private sectors and edtech startups such as Ruang guru, Zenius, and
Quipper further enrich multimedia content through online learning services featuring videos,
animations, and interactive quizzes. On the policy front, the government promotes
technology-integrated curricula by embedding the Technological Pedagogical Content
Knowledge (TPACK) framework into teaching materials. Although challenges persist, these
efforts demonstrate Indonesia’s commitment to leveraging multimedia for more inclusive,
engaging, and digitally relevant education (Amelia & Rostika, 2022).

Interactive multimedia is a content delivery system that integrates various media
elements such as text, images, audio, video, animation, and simulation dynamically, equipped
with interactivity features that allow users to be actively involved in controlling the flow of
information. Unlike linear multimedia that is only one-way (such as TV shows or passive
videos), interactive multimedia provides space for users to explore material, select menus,
answer quizzes, or even manipulate digital objects according to learning needs. In the context
of education, this technology utilises the principle of user-centered design, where content
design is tailored to the characteristics of learners to increase engagement, concept
understanding, and knowledge retention through multi-sensory stimulation. Interactivity in
these systems can be simple (such as click and drag-drop) to complex (such as virtual
laboratory simulation or game-based learning).(Firmansyah 2019)

Its main advantage lies in its adaptability to user responses, enabling personalised,
self-directed and experiment-based learning, making it suitable to support constructivist
approaches in education. With these characteristics, interactive multimedia is not only a tool
to deliver information, but also a medium to train critical and collaborative thinking skills in
the digital era.

The development of interactive multimedia-based learning in the digital era faces a
number of complex challenges. Limited technological infrastructure, such as uneven internet
access, low bandwidth and lack of supporting devices in remote areas, are the main obstacles
to inclusive implementation. On the other hand, teachers' inadequate technical and
pedagogical skills in designing or utilising interactive content often make the use of
multimedia suboptimal. High development costs to create quality materials including
animation, professional videos or adaptive platforms are also an obstacle, especially for
educational institutions with limited budgets. In addition, the lack of standardisation of
content means that many interactive multimedia teaching materials are created without
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considering the curriculum or cognitive principles, making them more entertaining than
educative.(Salsidu, Azman, and Abdullah 2017).

Another challenge arises from the rapid development of technology, requiring
developers and educators to constantly update tools and methods to keep up. Data security
and user privacy in digital learning platforms are also critical issues, especially when involving
student data. Not to mention the resistance from learners or teachers who are still
comfortable with conventional methods, showing the need for a mindset change in the
education environment. If these challenges are not addressed holistically, the potential of
interactive multimedia to transform learning will be difficult to achieve to its full potential.

The Indonesian government has taken various strategic steps to overcome the
challenges of developing interactive multimedia learning. In terms of infrastructure, the
Ministry of Education, Culture, Research and Technology (MoECristek) rolled out the
school digitalisation programme through the provision of Information and Communication
Technology (ICT) devices, free internet access via Ruang Belajar, and the Merdeka Mengajar
platform containing digital learning content. To improve teacher competence, the
government organises digital literacy training and the development of interactive teaching
materials through the Guru Penggerak programme and Merdeka Mengajar Platform, and
collaborates with universities to provide Technological Pedagogical Content Knowledge
(TPACK)-based training.(Hidayah 2022)

In terms of funding, the allocation of the BOS Digital Fund and government
assistance for e-learning aims to facilitate schools in procuring devices and developing
content. To ensure quality, MoECristek develops digital content standards through the
Education Data and Technology Centre (PUSDATIN), while collaborations with edtech
startups such as Ruangguru and Zenius enrich interactive learning materials. On the
regulatory front, policies such as the flexible Merdeka Curriculum allow for technology
integration, and laws such as the Personal Data Protection (UU PDP) are being implemented
to ensure digital security. However, these efforts still need to be strengthened with regular
evaluations, expansion of coverage to 3T areas, and increased synergy between stakeholders
so that the transformation of interactive multimedia-based education can be realised evenly
and sustainably.(Rahmat 2018)

RESEARCH METHOD

The research method used is a qualitative method with a literature review approach.
The qualitative research method with a literature review approach is a systematic approach
that aims to analyse, evaluate, and synthesise various literature sources such as books,
journals, research reports, policy documents, or other text sources to answer research
questions without involving primary data collection. This approach is qualitative because it
focuses on in-depth understanding of concepts, theories, patterns, or findings that emerge
from the existing literature, rather than on numerical or statistical measurements. The
researcher uses content analysis or thematic analysis techniques to identify trends, gaps,
perspectives or contradictions in the topic under study. The strength of this method lies in
its ability to provide a strong theoretical foundation, contextualise the research problem, and
produce a synthesis of new knowledge based on previous studies.
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FINDING AND DISCUSSION

Interactive multimedia plays an important role in Arabic language learning by

creating a more dynamic, engaging and effective learning experience. The use of visual
elements such as animations, videos and images helps to clarify vocabulary and sentence
structures in Arabic, while interactive audio allows learners to practice pronunciation
(makharij al-huruf) and listen to authentic conversations repeatedly. Interactive features such
as drag-and-drop quizzes, dialogue simulations or game-based learning enhance learners'
active participation while facilitating contextual understanding of grammar (nahwu-sharaf).
In addition, interactive multimedia also enables self-directed learning through e-modules
equipped with interactive exercises and instant feedback, thus overcoming time and space
limitations in conventional classes. Culture-based content such as virtual tours to Arab
countries or videos of real communication situations can enrich cultural understanding which
is essential in language acquisition. With its ability to accommodate various learning styles
(visual, auditory, kinesthetic), interactive multimedia not only increases learning motivation
but also strengthens memory retention, making it an innovative solution to overcome the
challenges of learning Arabic which is often considered complex and
abstract.(Prananingrum, Rois, and Sholikhah 2020)

The word ‘interactive’ generally means two-way communication or more of the
components of communication. More simply, ‘interactive’ means active communication
between the communicator and the communicant. Neither party is passive. Interactive Media
generally refers to multimedia products and digital services on IT systems that respond to
user actions by presenting audio content, visual content or audiovisual content. Therefore,
the definition of Interactive Learning Media is a multimedia-based tool that can describe
messages or information from teachers to students in which in the process there is two-way
active communication between multimedia and users (students) which aims to facilitate the
learning process.(Dian Nur Septiyawati Putri, Fitriah Islamiah, Tyara Andini 2022)

A. The Urgency of Interactive Multimedia in Arabic Language Learning
Interactive multimedia is a crucial solution in Arabic language learning
because it is able to overcome classic challenges such as pronunciation difficulties

(makharij al-huruf), grammar understanding (nahwu-sharaf), and lack of Arabic

cultural context in a non-native environment. By incorporating audiovisual elements

such as videos of native speakers' conversations, interactive animations for writing
the Hijayyah letters, or virtual reality (VR) simulations for munaqasyah (discussion)
practice, interactive multimedia creates an immersive learning experience that
approximates an authentic Arabic-speaking environment. Interactivity features-such
as quizzes with instant feedback or speech recognition to practice pronunciation-
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enable adaptive self-learning, while gamification content (such as leaderboards or
digital rewards) enhances learners' intrinsic motivation. In addition, interactive
multimedia addresses the needs of the digital generation who tend to be more
interested in dynamic learning than conventional methods. In a global context, it also
facilitates the accessibility of quality materials for remote areas through online
platforms, thereby reducing the education gap. Thus, interactive multimedia is not
just a tool, but a paradigmatic transformation in Arabic language learning that bridges
theory with practice in a creative and measurable way.(Furoidah 2020)

The introduction of interactive multimedia learning methods to learners
requires a gradual and adaptive strategy from the teacher.(KAMIL 2015)

1. Teachers need to conduct a needs assessment to understand the
characteristics of the learners, such as their digital literacy level,
learning style, and the availability of supporting devices (devices,
laptops, or internet access). The results of this assessment form the
basis for selecting the appropriate type of multimedia, such as
interactive applications, animated videos, or web-based simulations.

2. Teachers should start with a simple approach, such as introducing
the basic features of multimedia (e.g. navigation buttons, interactive
exercises, or short videos) through live classroom demonstrations or
short tutorials. This reduces technophobia in unfamiliar learners.

3. Gradually integrate interactive multimedia into lesson plans by
combining it with conventional methods, such as using digital quizzes
like Quizizz after material explanation, or utilising platforms like
Nearpod for interactive presentations.

4. Create a collaborative learning environment by dividing learners into
small groups to explore the multimedia content together, with guided
worksheets that guide them to find specific information from the
interactive materials.

5. Provide feedback and appreciation for learners' active participation,
while continuing to motivate them to provide feedback on their
experience using the multimedia.

6. Teachers need periodic evaluation through reflection or simple
surveys to measure the effectiveness of the method and adjust it
based on learners' responses. With this approach, the introduction of

interactive multimedia not only improves learners' technology skills
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but also builds their independence and sustained interest in learning.
B. Relationship between Improved Learning Outcomes and Interactive Multimedia
Learning

Interactive multimedia learning has a significant relationship with improving
learning outcomes, mainly through two main mechanisms: strengthening conceptual
understanding and increasing learner engagement. Cognitively, interactive
multimedia utilises dual coding theory (Paivio, 1986) by combining verbal (text,
audio) and non-verbal (visual, animation), thus facilitating deeper information
processing and long-term memory retention. For example, interactive simulations of
Arabic grammar (nahwu) or drag-and-drop vocabulary reinforce understanding
through direct experimentation.(Mureuningsih 2014).

On the psychological side, interactivity elements such as adaptive quizzes,
instant feedback or gamification create a motivational learning environment, reduce
anxiety and improve self-regulated learning. Meta-analysis research (e.g. Mayer, 2009)
shows that multimedia-based learning can improve learning outcomes by 20-30%
over passive methods, especially for complex material such as foreign languages. In
the context of Arabic, this impact is seen in the improvement of receptive skills
(listening/reading) through authentic audiovisual content, as well as productive
(speaking/writing) through speech recognition or interactive storytelling. Thus, the
relationship is not only linear (media — outcome), but also circular: the higher the
interactivity, the greater the engagement, which in turn strengthens understanding
and learning outcomes.(Mureuningsih 2014).

C. Types of Interactive Multimedia for Arabic Language Learning

The following are some types of interactive multimedia that are effectively
used as Arabic teaching materials in the modern era, along with examples and
benefits: (Poobalan, Zaharudin, and Ting Voon 2019)

a. Gamification-based Learning Application
i. Example: Duolingo, Memrise, or Arabic-specific apps like "Arabiya".
b. Interactive Video with Subtitles and Quiz.
1. BExample: Platforms such as Edpuzzle or interactive YouTube that
insert questions about Arabic conversation in the video.
c. Augmented Reality (AR) for Letter and Vocabulary Recognition
i. Example: AR apps such as "Arabic Alphabet AR" which projects 3D
Hijaiyah letters in the real world through a mobile phone camera.

d. Virtual Reality (VR) for Conversation Simulation
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1. Example: Simulation of the market environment in Makkah (suq) or
airport for conversation practice (hiwar) in real situations.

e. Interactive E-Modules with Audio and Animation

1. Example: H5P or Adobe Captivate-based digital modules that
combine text, native speaker voice recordings, and grammar
animations.

f. Al Chatbot Platform for Dialogue Practice

i. Example: Bots such as "Arabic Chatbot" on Telegram or WhatsApp
that respond to conversations in Arabic.

g. Speech Recognition Software for Pronunciation

i. Example: Google Speech-to-Text or the "Tajwid Mastet" app that
analyses the user's pronunciation (makhraj).

h. Digital Games (Game-Based Learning)

i. Example: "Alif Ba Ta Adventure" game or digital flashcards like Anki
with spaced repetition feature.

1. Interactive Website with Virtual Language Lab

Example: Sites like "Madinah Arabic" or "Arabic Online" that
provide interactive exercises and learning communities.

j. Interactive Podcasts with Transcripts and Exercises

Example: Arabic podcast on Spotify with online quizzes via Linktree.
D. Interactive Multimedia Procurement Efforts
In the digital era, schools have a crucial role as facilitators, innovators and
drivers in the provision of interactive multimedia to create relevant and quality
learning. (Ummah 2019)

1. Schools act as infrastructure facilitators by providing supporting
infrastructure such as computer labs, digital devices (tablets, projectors),
fast internet access, and cloud-based learning platforms.

2. Schools act as capacity building agents through regular teacher training
to master multimedia tools (for example: training in making animated
videos with Canva or Powtoon) and technology integration in lesson
plans.

3. Schools become content curators by selecting and adapting digital
materials that fit the curriculum, both from open educational resources
and collaborating with local developers to create contextualised content,

such as Arabic e-modules based on Indonesian culture.
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4. Schools act as innovation incubators by encouraging teachers and
students to engage in creative projects, such as educational app
development hackathons or interactive content creation competencies.

5. Schools should become a bridge of collaboration by involving parents,
communities and the private sector in funding or donating equipment
through corporate social responsibility (CSR) programmes.

6. Schools act as sustainability evaluators by monitoring the effectiveness
of multimedia use through teacher-student feedback and learning
outcomes analysis, and dynamically updating strategies. By fulfilling these
roles holistically, schools become not only consumers of technology, but
also active players in the transformation of inclusive and future-
orientated digital education.

To integrate interactive multimedia effectively, schools need to make a series
of strategic efforts:

1. Schools must conduct a needs assessment to identify gaps in infrastructure, teacher
competence, and learner readiness, so that multimedia procurement can be targeted.

2. Schools need to collaborate with the government and the private sector to access
assistance programmes such as the BOS Digital Fund, ICT equipment grants from
the Ministry of Education and Culture, or CSR from technology companies to fulfil
hardware (projectors, laptops, VR headsets) and software (licensed learning
applications) needs.

3. Build networks with universities or technology education communities for teacher
training in developing and utilising interactive content, such as workshops on making
learning videos, e-modules, or using platforms such as Canva Education and
Nearpod.

4. Provide a digital room or multimedia lab equipped with stable internet access,
supporting devices, and an I'T support team for regular maintenance.

5. Adopt content based on open educational resources (OER) such as Rumah Belajar
Kemdikbud or Khan Academy in Indonesian to reduce licence fees.

6. Implement a sustainable policy by establishing a multimedia development team in
schools that is tasked with evaluating and updating materials regularly.

7. Involve parents and learners in socialising the importance of interactive multimedia
through product demonstrations or open classes, while collecting feedback for

improvement.
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With this systematic approach, schools can ensure that interactive multimedia
is not only available, but also well-managed and has a real impact on improving the
quality of learning.

CONCLUSION

Interactive multimedia-based learning in the modern era has proven itself as a
paradigmatic transformation in education, especially in overcoming the challenges of
conventional learning. By combining dynamic elements such as text, audio, video, animation,
simulation and interactive features, interactive multimedia not only increases learner
engagement, but also facilitates deeper conceptual understanding through multisensory and
experiential learning approaches. Its advantage lies in the ability to personalise learning,
where content can be tailored to an individual's learning pace and style, as well as providing
instant feedback that reinforces the learning process.

In the context of Arabic language learning, for example, interactive multimedia can
address complex challenges such as pronunciation (makharij al-huruf), grammar mastery
(nahwu-sharaf), and cultural understanding through VR/AR-based immersive simulations or
gamification applications. However, successful implementation requires adequate
infrastructure support, continuous teacher training, and progressive school policies in
integrating technology into the curriculum. Despite challenges such as the digital divide and
budget constraints, the potential of interactive multimedia to improve learning outcomes,
motivation and digital literacy makes it an essential solution in preparing a competent future
generation for the 21st century. Thus, the adoption of interactive multimedia is not just a
trend, but a strategic imperative to realise education that is inclusive, adaptive and oriented

towards the needs of learners in an increasingly digitised world.
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