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Abstract
Android smartphones are used by millions of Muslims globally for everyday
functions, including education.In the context of Quranic studies, these technologies
have the potential to revolutionize traditional learning by providing interactive,
engaging, and efficient learning tools accessible via Android-based Android users
now have access to an abundance of Quranic studies applications that provide an
easy and accessible means of learning the Quran. Adaptive learning strategies are
being more often used in Quranic study programs for Android devices in order to
accommodate a range of learning paces and styles. These applications give students
a personalized learning experience so that every person may interact with the
content in a way that best meets their needs. In Quranic studies, it is very important
to grasp the complexity of language, pronunciation, and interpretation. By offering
students individualized and captivating learning experiences, adaptive learning
technologies have the potential to completely transform the study of the Quran.
These questions will be covered in this article.

1. How might individualized learning in Quranic studies be improved by

adaptive learning technologies?

2. What challenges and limitations does the user encounter?
The method applied is to synthesize data from the literature review, user experience
analysis, and technical evaluation to present a comprehensive overview of the topic.
The incorporation of adaptive learning technologies in Quranic studies applications
for Android is examined in this research. It looks at the possible advantages,
difficulties, and implications of this strategy, emphasizing how modern technologies
have changed conventional approaches to Quranic instruction. This has the
potential to enable people to strengthen their relationship with the Quran, better
their comprehension of its teachings, raise student engagement levels, and improve
educational results.
Key Words: Android Quran Applications, Quranic studies applications, Adaptive
learning technology, Quran study.
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Introduction

The way we communicate work, and study is changing as a result of the
daily, rapid rise in the use of mobile devices. As smart phones become more
widely available and affordable, they are now a necessary tool for billions of
people globally. The widespread usage of mobile devices, with their numerous
applications across numerous fields, has become an essential aspect of
contemporary life. The way we engage with information and one another has been
completely transformed by smart phones and tablets, from communication and
entertainment to productivity and education. The frequency and volume of mobile
usage are predicted to rise as technology develops, influencing how people
connect with one another and consume information in the future. Mobile
applications, or apps, are software programs created to carry out particular
functions or offer users direct services. They are essential to the functioning of
smart phones since they provide a plethora of features that meet diverse demands
and interests. Modern life is not the same without mobile applications, which have
shaped our interactions with others and the outside world. The capacity of mobile
devices is further enhanced by their constant invention and development, which
fuels the continued rise in mobile usage. With new and creative applications being
introduced on a regular basis, the app market is continuously changing.! By
customizing the learning process for every user, adaptive learning technology in
applications is revolutionizing the way that education is provided. Through
individualized and effective instruction, adaptive learning technology in mobile
applications empowers students. By adjusting to each person's distinct learning
experience, it fulfills the varied needs of students, increases engagement, and
improves overall learning outcomes. When combined with mobile technology,
adaptive learning technology provides a customized and easy way to learn. With
this tailored approach, students can advance at their own pace, increase
engagement, and improve learning results. Adaptive learning technology on
mobile devices has the ability to completely transform education and make it
more approachable, efficient, and joyful for students all around the world,
especially given how widely available smart phones and tablets are becoming.
Adaptable learning, also known as adaptable teaching, is the process of providing
personalized learning opportunities to meet each person's specific educational

! Rado, Christina. "The Impact of Mobile Technology In Our Lives." Mobiversal (blog). April 15,
2022. https://blog.mobiversal.com/the-impact-of-mobile-technology-in-our-daily-life.html.
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needs. Adaptive learning uses many learning pathways, special resources, and
just-in-time feedback instead of a one-size-fits-all methodology.?

Nowadays quickly evolving educational landscape necessitates the
adoption of adaptive learning technology, which is vital in meeting individual
learners' different demands. Adaptive learning systems customize instructional
information to each learner's individual strengths, weaknesses, and pace, in
contrast to traditional one-size-fits-all techniques. Because they are given the
appropriate amount of challenge and assistance at the appropriate time, this
personalization guarantees that students remain motivated and engaged. Adaptive
learning is a critical tool for the future of learning because it provides a solution
that not only improves learning outcomes but also promotes a more inclusive and
fair educational system in a world where technology is being incorporated into
education more and more.®

Adaptive learning technology in Quran Applications

By facilitating a highly personalized and dynamic learning environment,
adaptive learning technology in Quranic applications is transforming traditional
approaches to Quranic education. These applications analyze users' learning
patterns, including pace, areas of proficiency, and areas requiring improvement,
and make real-time adjustments to the content and level of difficulty. This
customization enables students to assimilate Quranic lessons at their own pace.
Now learning has become far better and more esoteric thus the ability of people
learning the Quran in a more spiritual due to these applications.

Furthermore, the adaptive learning technologies play an important role in
Quran education accessibility and openness for all learners. That will cover the
learning needs of every learned in general, the adult, children and even those
students with special learning needs. Thus the technology involves certain
guidance and help to the user where the user is likely to face certain problems like
memorization, understanding of certain terminologies, etc. This flexibility helps
the learners of different cultures and abilities to interact with Quran in a way that

2 Lee, Kwang B., and Jamie W. Lee. 2022. "Development of Mobile Adaptive Learning
Application Using Adaptation Layer." International Journal of Engineering Research &
Technology 11, no. 3 (March): 125.

% Lcom Team. "What is Adaptive Learning & Why Does It Matter? | Learning.com." Learning.
Last modified December 13, 2023. https://www.learning.com/blog/what-is-adaptive-learning-
why-does-it-matter/.
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is best suited for their learning capability hence enhancing the ways through
which Quranic studies can be implemented.

Adaptive learning technology enables learning of Quran through a unique
and streamlined manner through knowledge acquisition of the Quran. Those
systems assess each learner’s performance, skills, and learning gaps to ensure that
lessons are adapted from them. As a result, learning is not a mass process but can
be made specific and really effective. For instance, if a student struggles with the
understanding of a verse in a Quran or a concept in a course, it can supply the
student with extra practice or different explanations, explanation to the matter to
enhance the notion of the content by the student. Moreover, it could adapt the
level of studying so the students should be able to move at a speed that is
proportional to the skills acquired and the grade level of the learner. Therefore,
this creates an added value as it makes the learner to be in contact with the Quran
and makes the process of learning Quran to be more engaging, easy, interesting
and spiritually fulfilling.*

Methodology

In this research article, a qualitative approach that is founded on a
thorough analysis of relevant research of content has been implemented. This
approach involves the identification, gathering, and synthesis of current literature
concerning the interrelation of adaptive learning with religious subjects,
specifically Quranic studies. A review of related works in scientific journals,
conference papers, and other credible sources of information is conducted to
establish areas of emphasis, developments, and limitations in existing knowledge.
These keywords include adaptive learning, religious education, Quranic studies,
and educational technology to increase the effect of search on different search
engines.

The selected literature passes through a critical analysis to determine the
merits of the findings made. This evaluation also entails an analysis of the
methodologies used in the studies, the contexts within which adaptive learning
has been used, and the outcomes noted. It also takes into account the theoretical
backgrounds that are used in the research, including the constructivism learning
theories and the principles of individualization in education. By integrating these
multiple and different sources of information, the methodology intends to offer an

4 Al-Musawi, Ali S., Salim Al Akhzami, and Abdullah Al Hinai. "The Omani Distance Learning
Program to Teach the Holy Quran: Analytical Descriptive Study." TARBIYA: Journal of
Education in Muslim Society 6, no. 1 (2019), 1-9. doi:10.15408/tjems.v6i1.11182.
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effective framework to assess the possibilities and concerns of deploying adaptive
learning technologies in the study of the Quran, the main objective that sets the
basis for the further discussion in the article.

The methodology entails identifying the current state of research on
adaptive learning in religious education, especially the Quran, through a survey of
peer-reviewed journals, conference papers, and other reputable sources on the
internet. To evaluate Android Quran applications, several are discussed to analyze
their use of adaptive learning technology regarding content and their choice,
interactivities, and progression. These features are discussed in order to assess
how they facilitate learning according to an individual's pace and style.

This research aims at identifying the integration of adaptive learning
technologies in Android-based applications that contain the Quranic studies,
focusing on the form of personal learning. The millions of Muslims use Android
smart phones for education; these types of social applications make it convenient,
fun, and constructive to learn Quran. This element of adaptability in learning has
the potential of providing a modality of learning that is sensitive to different
learning types and speeds in order to increase comprehension of the complexity
that is in Quranic language, pronunciation, and interpretation. Based on a
systematic integration of literature, user experience, and technical analysis, this
paper explores the benefits, risks, and impacts of adaptive learning, which was
used in the process of restructuring traditional Quranic education.

Key Features of Adaptive Learning Technology in Quran
Applications.

Adaptive learning technology, as used in Quran applications, is the use of
complex algorithms and artificial intelligence to customize the learning process to
the individual requirements and advancement of each user. By tailoring the
learning process to each user's unique requirements, Quran applications can take
advantage of adaptive learning technology.

1-Personalized Learning Paths

All programs that are developed to teach Quranic studies for Android
using adaptive learning skills; hence, programs as an application are intended for
learning personalized by the user. These systems first identify the user’s level of
prior knowledge by way of diagnostic tests or analysis of learning data. This
preliminary evaluation proves helpful to the program in identifying the existing
level of the user in memorizing, reading, and understanding the Quran. From this
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information, the application can determine the necessary changes to the process of
understanding in accordance with the competency level of the user. For example,
a newcomer to the religious practice might begin by practicing recitation and
memorization of several Surahs in Arabic while at a higher level; one might be
mastering different techniques in tajweed or taking time to understand the
interpretation of the Holy book.

Moreover, the application is a dynamic one that follows and adjusts to the
user’s interests, as well as his/her problem areas and the learning speed. If a user
appears to be proficient in a certain area, the program might introduce more
challenging content sooner in the learning curve. Conversely, in the event that the
user encounters difficulties with a specific area of concern, the program can help
by either slowing down the practice rate or offering other practice options or
different kinds of information. This allows for the software to concentrate on the
user's areas of strength or weakness, making learning engaging and ongoing. In
light of this, dynamic, user-centered approach not only enhances educational
opportunities but also customizes and personalizes encounters with the Quran. °

2-Progress Tracking:

With time, this approach not only helps overcome certain challenges but
also promotes the growth of user. When a user progresses through a particular
learning level, software utilized in Quranic studies is built with Adaptive Learning
to record their learning throughout. The technology tracks performance indicators,
including total study time per course, recitation, and test scores, to assist in
analyzing the strengths and weaknesses of the user. For instance, if the application
finds out that the student is regularly making mistakes in tajweed (rules regarding
pronunciation) during recitation, the application will be able to pinpoint out an
area of weakness that requires further attention to be paid to it. On the other hand,
positive features are identified and include aspects of the user’s performance even
where the strategy is routine, such as memorization. Such precise tracking of the
progress allows the application to offer very specific activities and materials for
the user depending on his or her progress. To assist learning such areas, it may
include additional practice/training, a tutorial, or an explanation of other
interpretative versions of a verse the user finds difficult. By keeping things
simple, the user may receive aid when they need it most without being inundated
with unneeded information. As a result, the user's level of engagement and

5 "5 Easy Android Apps for the Student of the Quran to Download.” Understand Al-Qur'an
Academy. Last modified August 10, 2019. https://understandquran.com/21942-cc/.
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competency in Quranic studies is increased through an extremely effective and
tailored learning process.®

3-Feedback and Assessment:

An adaptive learning system combines continuous assessment with real-
time feedback, using an adaptive curriculum to allow a learning environment that
IS very responsive, nurturing, and highly enhancing the total learning experience.
(Durlach & Lesgold, 2012)By giving quick, tailored answers to the user's
performance, feedback and assessment in adaptive learning systems for Quranic
studies are essential for improving the learning process. The system evaluates a
learner's recitation of Quranic verses in real time, paying particular attention to
tajweed rules compliance, pronunciation accuracy. The technology notifies the
user immediately if any faults are found, such as mispronounced words or
improper application of rules. It frequently highlights the exact line in the verse
that requires repair. With this instant feedback, students may fix errors as they
happen, avoiding the development of bad habits and encouraging ongoing
recitation skill progress.

These systems test the user's comprehension of the Quran text through
comprehension questions, interactive activities, and quizzes, aside from recitation.
The assessments are responded to promptly for learners to quickly identify
knowledge and understanding gaps. For example, if there is a verse the user
always fails to comprehend, the system can provide personalized explanations,
extra study material, or alternative teaching methods in order to ensure
comprehension. This approach ensures that students receive focused attention
exactly when they require it, thus allowing them to work on their skill
development and deepen their comprehension of the text in the Quran with far
greater efficiency.’

4-Interactive Content:

6 Ismail, Safinah, Nor M. Mustafa, Syarul A. Shaharuddin, Mardhiah Yahaya, and Khairul S.
Razali. "Learning Style Through Fun Al-Quran Digital Application (Fun Q)." Journal of
Advanced Research in Computing and Applications 32, no. 1 (2024), 13-21.
d0i:10.37934/arca.32.1.1321.

" Lubna. "The Analytical Study of Selected Islamic Android Applications.” (MS Islamic Studies
Thesis, GCWUS, 2023), 138.
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Adaptive learning solutions and interactive content seriously enhance
learning outcomes because of the effectiveness and engagement that Quranic
studies create in learners. This active learning through quizzes and games includes
multimedia elements like audio and video to let users interact with course content
dynamically. Resources will support the simplification of complex ideas for
simplicity to understand and remember them. For instance, it could be a quiz to
see how well the user knows a particular verse or a specific tajweed rule, but the
actual memorizing can be interactive and fun through some game. Videos and
other multimedia tools will provide both visual and aural explanations to
accommodate a variety of learning styles and ensure that there is a deeper
comprehension of the subject matter. Adaptive technology greatly increases the
usability of interactive material because it automatically adjusts the degree of
difficulty for these activities based on the performance of the user. If a user does
well on a particular test or game, for instance, the system can increase the
difficulty of future tasks for them, further fostering that development and mastery.
On the other hand, it can ease them if the user finds the tasks challenging by
simplifying the exercises or giving progress-oriented hints. By doing so, the
student will constantly be challenged on a suitable level and won't get bored or
frustrated. Adaptive technology provides a personalized and engaging learning
experience that allows user to go deeper into their Quranic studies with more
efficiency in developing their skills, as the interactive content is adapted to the
user's ability and learning pace.®

5-Voice Recognition and Analysis

This has now been taken a step further toward the extent that even new
voice recognition software can evaluate the reading of the Quran by a user and
provide very accurate feedback concerning pronunciation and tajweed. The device
records the sound of a user reciting a verse and then compares it to the proper
pronunciation in accordance with the guidelines of tajweed. On the other hand,
this analysis is quite thorough and can trace minute articulation errors of letters,
extensions of vowels, or correct usage of stops. Because such subtlety allows the
system to locate exactly where the user deviated from correct recitation and
provide prompt feedback that is also useful, the student can make improvements
in their reciting capabilities in real time by making changes in that error at the
very moment it occurs. The modern speech recognition software not only

8 Dr Asmaa Rabea. "Best 16 Islamic Animations for Kids: A Guide to Fun and Educational
Content." July 17, 2024. https://sahlahacademy.net/islamic-animations-for-kids/
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recognizes the mistakes but enables the users to practice the intricate rules of
tajweed in a, well, friendly manner.

Since the system can track and analyze the progress of a user over time,
users are further challenged to do better as they advance, therefore offering them
more complex feedback. For example, the system may indicate where the user
always has problems, whether it is pronouncing a letter in Arabic correctly or
using a particular set of tajweed norms, such as Ikhfa. Thus, the system allows
users to progress in understanding and mastering Quranic recitation, focusing on
all these aspects. It provides the customized approach for accelerated learning,
building the user's confidence to accomplish correct, standard recitation of the
Holy Quran.®

6-Recommendation Systems:

Applications are, therefore, very important in personalizing learning about
Quranic studies by presenting ideas that would suit individual learning behavior
and contextual background. The application can recommend certain surahs or
ayahs that are really close to the present educational goal and level of
competency, which can be inferred from available data. For example, if a user
tends to show interest in themes relating to patience and perseverance, then the
system may recommend surahs that focus on those areas to enable the user to get
wider exposure to themes of their personal liking.

In addition, the program will be able to recommend further readings in the
form of hadith and tafsir that give deeper meaning and added value to the user's
studies. When a user is trying to understand a message in specific verses, a tafsir
can be recommended that has been guided by those verses to create an advanced
understanding of the text. Similarly, relevant hadith can be provided in order to
show the practical manifestations of how Quranic teachings apply to the various
areas of life. Because of such specific content, the learners always go through
information that is relevant and directly contributes to their learning process, thus
making the learning of the Quran even more complete and coherent with their
intellectual and spiritual development. 10

®Yousfi, Bilal, and Akram M. Zeki. "Holy Qur'an speech recognition system distinguishing the
type of recitation.” 2016 7th International Conference on Computer Science and Information
Technology (CSIT), 2016, 1-6. doi:10.1109/csit.2016.7549454.

OMubin, Omar, Bayan M. Alsharbi, and Mauricio Novoa. "Reviewing Mobile Apps for Learning
Quran." Communications in Computer and Information Science, 2020, 289-296.
doi:10.1007/978-3-030-60703-6_37.
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7-Gamification:

The application of Quranic studies, which offer gamification, adds
pleasure and competitiveness, increasing manifold the motivation and
participation of the users. The programs make learning a game wherein rewards,
badges, and leaderboards are integrated to give users incentives to meet
milestones and work towards achieving their goals. Badges might be given, for
instance, upon completing a certain amount of verses, mastering the concepts of
tajweed, or studying regularly for a long period of time. Allowing the view of
one's own ranking compared to others is a social aspect that leaderboards can
implement and inspire healthy competition. Such gamified features make the
process of learning rewarding and much more fun, as it gives them a clear reward
for their work and improvement. Adaptive technology heightens this gamification
effectiveness through personalization based on the user's preference and
developmental trajectory. Thus, assessment of learning modalities, speed, and
interest of a user gives critical information to configure challenges and rewards
that are most likely to be stimulating. For instance, if the user has a great affinity
for visual rewards, the application should make sure that for certain achievements,
vibrant badges are in store. If, on the other hand, their motivation comes from
competitive dynamics, then the system should show them their ranking on a
leaderboard compared to their peers and thus be a spur for further engagement. By
being implemented with tailored strategies, gamification elements are more likely
to appeal to each learner in their own way, which keeps them fully interested and
enthusiastic about further academic pursuits.

8-Multilingual Support:

To facilitate non-Arabic speakers' engagement with the Quran in a
language that is intelligible to them, it is imperative that applications pertaining to
Quranic studies incorporate multilingual support. By providing translations,
transliterations, and elucidations in the user's native language, adaptive learning
technology plays a pivotal role in enhancing the Quran's accessibility and
understandability. When the application comes across a verse, it can immediately
provide a translation into the user's preferred language, with a transliteration to
facilitate pronunciation. This feature assists candidates who are not well

1 Razi, Wan N., and Aidah Abdul Karim. "Developing Tartil Gamification to Improve The Skills
of Recognizing Quranic Letters among First-Grade Children." International Journal of
Academic Research in Progressive Education and Development 13, no. 3 (2024).
doi:10.6007/ijarped/v13-i3/21468.
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conversant with Arabic to recite the verses correctly and, at the same time, have a
deeper understanding of the content of the material being recited.*’Besides, one
can explain to the users in their own language the different philosophical or
cultural connotations, which can violate the actual context of the text.

Applications that are created for the Quran can take this multiple language
support one step further with regards to the user’s literacy and learning style by
integrating certain learning models into the applications. For example, the
application may use more translations at the beginning than it will after the user
has become accustomed to reading the Arabic text, especially if the user is more
at ease with his/her native language but is developing fluency in Arabic. More so,
proficiency and engagement in the user’s language enable the system to provide
support through the use of educational videos or tafsir where the user is
comfortable. This flexibility of approach means that it is easier for each person to
relate with each of the lessons of the Quran in an area of choice that is better
understood for the purposes of reflection, memorization, and recitations.
Eventually, such applications enhance the users' integrated learning experiences
by allowing a closer, more personalized relationship with the Quran through
removing the linguistic barrier.

Findings

The following section is concerned with the principal findings related to
the development and integration of adaptive learning technologies in Quranic
studies Android applications. Many crucial factors have emerged that
significantly influence both the performance and challenges of the systems. The
discussion also highlighted the complexity in system development, maintenance,
and scalability; therefore, constant collaboration between teachers, researchers,
and developers has become increasingly important for the sake of a robust,
efficient, and available adaptive learning system.

1-Cultural and Religious Sensitivity

Cultural and religious sensitivity is the reason, it is important to consider
culture and religion while developing the adaptive learning resources for the
Quran. Not only technologically, but ethically, it is imperative to guarantee

12 Daugaard, Line. "Quranic app practices among multilingual Muslim youth in Denmark." Apples
- Journal of Applied Language  Studies13, no. 4  (2019), 43-69.
doi:10.17011/apples/urn.201912185424.
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content authenticity due to possible disastrous outcomes should it disseminate any
other material than strictly correct Islamic teachings. This is because scholars
need to first go through the text to make sure that they do not make exaggerated
generalizations or mistakes that are incongruous with the religion’s principles.
Because of dissatisfaction, people are likely to develop mistrust towards wrong or
irrelevant depictions that may lead to backlash. This is more so, especially when it
is a religious context and what is needed is the best quality due to the nature of the
material.

To develop a widely accepted adaptive learning system, which in this case
is an application, creates a challenge due to the Islamic sects and schools of
thought and their dissimilar understandings of the Quran. All these many
interpretations have to be taken into consideration, and the system has to be
flexible enough to support all these points of view while at the same time not
favoring any group. Moreover, while the Quran is written in classical Arabic,
some of the users may speak different dialects or may be fluent in other languages
rather than Arabic, leaving the designers in a dilemma as to which system to
adopt. This is essential in order to achieve a balance between the user’s preferred
language modality and the actual reading of the Quran in Arabic while at the same
time being culturally and religiously sensitive to each and every user.*3

2-Technological Constraints

The technologies of adaptive learning, by design, require significant
computational capacity and data storage to function efficiently. This already poses
a huge challenge to mobile devices, given their limited resources compared to
more extensive systems. The constant assessment of user interactions and the
necessity for real-time content changes can stress a device's CPU and memory.
This may result in a less integrated user experience, slower response times, and
even frustration. It is crucial that developers find ways to optimize these processes
through task delegation to the cloud servers or by adapting the algorithms
accordingly while not hindering the adaptive capabilities of the system. Besides
that, most of the adaptive learning systems necessitate an internet connection for
real-time processing of data and updating material. This is therefore a major
requirement that badly affects the efficacy of the application when used in areas
with poor or slow internet access due to hitches or delays that users are likely to

13 Arifin, Hidayat, Asmedy, Andi Prayudi, and Fathirma'ruf. "Android-based Al-qur'an application
development and culture "Nggahi Mbojo"." JPPI (Jurnal Penelitian Pendidikan Indonesia) 9,
no. 1 (2023), 18. D0i:10.29210/020222086.
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experience before getting personalized material. On the other hand, continuous
usage of these adaptive algorithms swiftly drains mobile devices' batteries, which
calls for frequent recharging; in essence, it reduces usability. The application
should therefore be energy-efficient and workable in offline or low-connectivity
conditions to perform optimally and meet users' expectations.*

3-Data Privacy and Security:

Most of these applications record sensitive information about the users;
thus, data security and privacy concerns lie at the very heart of developing
adaptive learning systems for Quranic studies. Recorded may be users' learning
behavior, activities, or even particular practices that hold religious value. Such
information is rather meant to be securely and confidentially kept because of the
sanctity and personal nature. Data breaches or poor information management can
lead to some very serious repercussions: the loss of users' trust and, in some
instances, harm to individuals. In this respect, developers must identify effective
security measures, such as encryption and tight access restrictions, to prevent
unauthorized access to user data or its exploitation.

The use of artificial intelligence within religious structures raises a wide
range of ethical concerns but also technological safety issues. Any potential
misuse needs to be minimized when it comes to the collection and processing of
personal data, mainly in relation to religious practices. Individuals may object to
the manner of using their data or possibly being used for purposes unauthorized or
commercial purposes. Thus, program effectiveness, coupled with the protection of
users' privacy and beliefs, strongly relies on open discussions about data usage,
informed consent, and adherence to standards for ethical behavior. In this regard,
if an Al-driven Quranic study application is to serve the purpose for which it was
designed while ensuring user trust and consideration for religious sentiments, a
number of ethical considerations must undergird its creation and use.

4-Pedagogical Challenges

The traditional nature of Quranic studies—in general, rigid and
systematic—presents a challenge in implementing adaptive learning approaches.
Most often, the study of the Quran adheres to a fixed pattern where mastery by

“Milit-panchasara. "Adaptive Learning: How Technology is Shaping the Future of
Education." Radixweb (blog). September 28, 2023. https://radixweb.com/blog/adaptive-
learning-technolog

15 Iftikhar, Lubna, Amir Hayat and Sadia "Android Quran Applications: Revolutionizing Learning
and Teaching." Al Manhal Research Journal 4, no. 2. (2024).31.
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memorization and correct rendition of verses take priority. Though this would be
fundamentally what an adaptive learning system offers, namely targeting the
learning process to the needs of the individual learner, the highly structured nature
may not leave much room for adaptability. An important challenge for developers
involves customizing learning pathways in a manner that preserves the
authenticity of the content while concurrently aligning with traditional study
schedules.

This balance between the traditional and the adaptive can be particularly
sensitive. For example, in traditional Quranic education, the process of learning
would often involve a student being taken through the process of reciting with an
instructor, from one line or section to another. Such are the traditional methods
that need hooking onto the adaptive technologies of data-driven personalization
and interaction of today, so long as there is no sense of endangerment or
contradiction — as with reciting Quranic lines on a high-tech display or interacting
with the service via different social media plateform. Indeed, all in all, this again
poses a host of issues for further reflection. Instances such as this illustrate how
developing such a service would involve a careful attention to ensuring that
adaptive elements do not interfere with or contradict the profound respect for
religious tradition and the sacredness of the Quran. For those familiar with these
traditions, this is no easy task, and one that would necessitate an ongoing process
of development and critical reflection in consultation with Islamic educators who
would work together with developers to devise adaptive solutions that respect
such traditions, and yet make full use of contemporary technology for the
purposes of facilitating and enhancing Quranic teaching.

5-Development and Maintenance

Developing and retaining adaptive mastering structures for Quranic
research requires a huge financial outlay as well as a widespread time
commitment. Working closely with lecturers, teachers, and engineers, we can
create a system that is acceptable from both a cultural and religious angle. Making
cautious plans, significant testing, and ongoing improvement are all part of this
method to make certain the gadget satisfies the excessive requirements required
for Quranic training. Development prices are further expanded through the issue
of combining adaptive algorithms with traditional learning strategies and the
requirement for linguistic range and cultural sensitivity. There is also an extra
diploma of complexity and fee associated with retaining the system's
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effectiveness and accessibility across several gadgets and geographical places.®
The fabric needs to be updated and reviewed for validity and accuracy on a
regular foundation, making renovation equally hard. Any additions or changes to
the content should be cautiously tested with the aid of certified students in order
to prevent mistakes or misinterpretations, given the sacred nature of the Quran.
The renovation effort is also expanded by the persistent requirement for content
material validation and the need to hold technology updates. Furthermore, for the
system to continue being dependable and secure, it should continuously modify to
changing consumer requirements and generation standards. Because of this
ongoing assistance, both scholarly supervision and technical infrastructure are
important, making the lengthy-time period protection of such structures a useful
resource-intensive undertaking.

6-User Acceptance and Trust:

Setting up and maintaining such flexible learning frameworks for Quranic
studies is quite time-consuming and requires a substantial financial investment. It
is possible to create a device that honors cultural and spiritual values by working
closely with students, teachers, and developers. To ensure that it fulfills the high
standards anticipated from Quranic education, it necessitates extensive testing,
careful planning, and modification. The intricacy of combining adaptive
algorithms with conventional learning techniques, in addition to the need for
language and cultural variety, increases the cost of development. Additionally,
there is another level of complexity and importance in making sure that the
system's effectiveness can be preserved and accessed on multiple devices in
particular locations.

The content needs to be periodically revised and reviewed in order to
maintain its credibility, which makes the maintenance process more difficult.
Furthermore, maintaining the content is made more difficult by the constant
requirement to check it and by developments in generation. Additionally, in order
for the device to continue being dependable and comfortable, it must constantly
adjust to changing user needs and growing technological specifications. The need

Bashir, Muhammad H., Agil M. Azmi, Haq Nawaz, Wajdi Zaghouani, Mona Diab, Ala Al-
Fuqaha, and Junaid Qadir. "Arabic natural language processing for Qur’anic research: a
systematic  review." Artificial Intelligence Review 56, no. 7 (2022), 6801-6854.
d0i:10.1007/s10462-022-10313-2.
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for continuous technical assistance and educational leadership makes the long-
term upkeep of these systems extremely important.t’

7-Scalability:

This work can become crucial in an adaptive learning system for Quranic
study that aims to cater to a global user population due to various unique cultural,
linguistic, and scholarly backgrounds. Each customer may have unique needs and
expectations, mostly because of their language, cultural background, and prior
education. In addition to advanced technological solutions, establishing an
adaptive system to meet these diverse demands necessitates a thorough
understanding of the variances among the Muslim population. To maintain the
integrity and authenticity of the challenge while accurately representing and
replicating these diverse sources, this system must be adaptable enough to provide
personalized training.®

However, the core of the initiative is the localization process itself, which
involves modifying adaptive algorithms and content to account for variations in
user and company demographics and geographic locations. This will be done with
careful translation and adaptation of the Quran text to preserve the integrity of
Islamic teaching so that the substance of the Quran can be made available in
various languages and dialects. Moreover, the adaptive algorithms have to be
modified so as to take into account the different learning styles and culturally
specific educational methods. The solution to such challenges requires a multi-
layered approach that gives equal importance to technological innovation and
cultural and religious sensitivity on the part of the developers so that the system
will serve a wide variety of users without diminishing the quality of the
educational process.

Discussion

The incorporation of adaptive learning technology in Quranic studies
applications requires the developer to set up a set of best practices that ensure not
only technological efficiency but also religious authenticity. Since Quranic
education is considered sacred, developers must be culturally and religiously
sensitive to the nature of the content while at the same time trying to ensure that

17 yYan, River. "Awareness, Knowledge, and Ability of Mobile Security Among Young Mobile
Phone Users." Research Anthology on Securing Mobile Technologies and Applications, 2021,
517-526. doi:10.4018/978-1-7998-8545-0.ch029.

18 Alodail, Abdullah. "Designing an Adaptive E-learning Environment and its Effectiveness in
Developing e-Lesson Design Skills for Teacher Students.” Humanities and Management
Sciences - Scientific Journal of King Faisal University, 2020. doi:10.37575/h/edu/2201
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the system is user-friendly and interactive. This will involve thorough
collaboration with Islamic scholars who can help validate the content in order to
avoid its misinterpretation. Besides that, developers should resolve other
technological issues, such as the optimization of an application meant for
resource-constrained mobile devices and how it should work in offline mode. The
developers will be able to design adaptable mastering structures that are
extremely powerful in adding value to Quranic training without sacrificing respect
for its tradition thanks to the aforementioned satisfying methods.

1- Recommendations for Developing Android-Based Quranic Study
Applications

When creating Quranic study adaptive learning solutions, developers
should pay close attention to the needs and preferences of their target audience
and take into account new reports that address those needs. Thorough analysis of
users' demographics, educational backgrounds, language skills, and learning
preferences can yield invaluable insights on how the program can be optimally
customized to meet their needs. Surveys, consciousness groups, and interviews
can all be used in conjunction with person studies to gather valuable data for the
purpose of designing adaptive algorithms and unique mastery routes. Based
mostly on that, the developers should create unique personas according to factors
like language proficiency and competence levels. Consequently, it enables the
machine to deliver an educational experience that may be best tailored for a
certain learner.

Improved technologies that include voice popularity software and efficient
adaptive algorithms preserve the crucial elements for maximizing accuracy and
efficiency in Quranic learning. Because the adaptive algorithms are to be records-
pushed, they must be created to change the content in real time based on user
feedback and advancement. Regular testing with real users guarantees that the
algorithms are fine-tuned for maximum effectiveness. Second, accurate recitation
of the Quran and tajweed require the incorporation of top-notch voice popularity
equipment that comprehends the nuances of Quranic Arabic. For systems like
those to accurately provide freshmen with targeted and useful feedback, they must
be updated on a regular basis.

Additionally, interactive designs include updating and providing access in
multiple languages. At some point along the way, it uses gamification features,
quizzes, interactive multimedia, and language support to keep users interested and
motivated. The progress monitoring feature enables users to monitor the
documentation of their learning procedures and identify the specific areas that
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require further enhancement. In order to keep users in good faith, securely
encrypting data and scrupulously adhering to facts protection laws rank extremely
high on the priority list for facts privacy and protection. As long as the application
incorporates user feedback and keeps up with technical advancements, it will
continue to be a useful tool for meeting evolving customer needs.

Conclusion:

Adaptive learning technology is the cutting-edge advancement that has
given Quranic study packages the ability to offer individualized and appealing
learning experiences that are specially designed to meet each learner's individual
needs and progress. These products use voice popularity, real-time feedback,
interactive information, and cutting-edge algorithms to accurately deepen a user's
understanding of the Quran. Multilingual and gamification support further
enhances this in terms of access and motivation to make the process of learning
enriching and enjoyable.

It has several advantages, but with the implementation of adaptive
learning technology, there are several challenges regarding keeping data private,
being accurate in content, and meeting the diverse user needs. These require an
insightful approach to design and development in terms of user engagement. The
developers' best practices would be to know the target audience, have strong
adaptive algorithms, embed advanced technologies, and provide continuous
support and updates. These best practices can enable them to construct
applications that will cater not only to the educational needs but also increase the
attachment towards Quran studies in a more meaningful and personalized way.

Eventually, adaptive learning technology can revolutionize how the
learners interface with and understand the Quran if integrated into Quranic studies
applications. If implemented with care and continuous improvement, such
technologies can support great variation in learners and help them achieve greater
proficiency and accuracy.
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