TOWARDS AUTOMATIC MIND MAPS GENERATION
OF THE HOLY QURAN:
THE CASE STUDY OF SURAT AL-BAQARAH

BY

HAMED ISSA AL-SALMI

A thesis submitted in fulfilment of the requirement for the
degree of Doctoral of Philosophy in Computer Science

Kulliyyah of Information and Communication Technology
International Islamic University Malaysia

MARCH 2021



ABSTRACT

Nowadays, the need to employ a new technology to update, support education and
enhance studying in general but specifically the Holy Quran is of great necessity. One
of these new technologies that is often used is mind maps (mind mapping) as it has been
used for decades in schools and colleges for note taking and learning. Even though mind
maps are beneficial in terms of learning, creating maps after reading and understanding
a text takes a long time. Mind maps were used in Holy Quran learning, but the majority
of the learners use the traditional method of Quran memorization, which is based on
repetition. The use of repetition in the process of memorization makes it difficult to
memorize. Individuals require more time and they tend to forget what they have just
memorized. In order to avoid these problems mentioned earlier, some researchers
worked on creating mind maps of the Holy Quran and discussed the positive impact on
using a manual drawn mind map in studying and memorizing the Holy Quran. Creating
mind maps of one chapter of the Holy Quran took a long time. Researchers worked on
automatic creation of mind maps for the English, Croatian and Indonesian languages
but not for Arabic language. Based on the literature review of this research, there is no
research emphasizing the creation of an automatic mind map of the Holy Quran.
Therefore, the aim of this research is to develop an algorithm that automatically
generates the topics based on the mind map of a set of verses in the Holy Quran. The
general idea of the algorithm uses the frequency of the Arabic root word to find the
topic of the verses. This work is significant because it will enhance the understanding
and memorization of the Holy Quran by viewing the concepts in a way that is easy for
the brain to perceive. Moreover, it could help extract new knowledge from the Holy
Quran from the generated mind maps and facilitate the understanding of Tafsir. This
research found the topics of all sets of verses based on the Topical Mushaf and Al-
Duwayish mind map of Surat Al-Bagarah. The algorithm results were evaluated with
topics of expert scholars and the error rate of the algorithm was 25% with the Topical
Mushaf and about 35% with Al-Duwayish mind map topics. This work is limited to
extract the topics from the Qur'anic verses as an input for the mind map drawing. This
research contributes to the field of automatic generation of mind maps of the Holy
Quran and provides the algorithm that automatically returns the topics of a set of
Qur'anic verses.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

This section of the research discussing the modern technology used in teaching and
learning. It focuses on the modern technology related to education in general and
specifically the new teaching technologies of the Holy Quran. Finally, it presents the
mind maps technology, which is a trending technology used in enhancing the teaching

and learning in relation to the Holy Quran.

1.1.1 Modern Technology

With the advancement of modern technologys, it is evident that the relationship between
science, education, and religion has become increasingly reliant on each other. Modern
technology provides support and enhancement in many areas like employment,
communication, health, education, agriculture, recreation and leisure.

Technology can save more lives by providing treatment to more sick people as
the use of computers provide a big jump to the use of technology. It enhances
communication, saves time and simplifies the research as this allows purchases, sales
and exchanges to be implemented faster worldwide. At the industry level, modern
technology increases productivity and the process of monetary transactions has been
transformed to the use of digital coins like bitcoins provides us with other alternative
ways of conducting business transactions compared to the traditional ways of
transaction. Moreover, technology replaces the physical storage units of documents to

virtual storages allowing easy access to them anytime and everywhere. With



technology, employees and workers produce more and work less. This enables them to

exercise and take care of their health by working in a safer environment (Ismail, 2017).

New emerging technologies are being developed every day and some of these

technologies include unhackable internet, hyper-personalized medicine, digital money,

anti-aging drugs, Al-discovered molecules, Tiny Al and many more. Below are some

of these novel technologies:

Unhackable internet is one of the top breakthrough technologies in
2020. It enables the transmission of unhackable information between
cities via fiber-optic cables using quantum technology. The connection
uses entanglement of photons on quantum behavior of the atomic
particles, which cannot be read without distracting their content
(Juskalian, 2020).

Hyper-personalized medicine are new drugs that are designed for a
unique genetic mutation. The problem is that it is costly to create one
drug for a single patient. This problem with the use of this novel
technology is solved (Regalado, 2020).

Digital money is a technology used by many big companies these days.
Facebook has unveiled a new global digital currency and named it Libra.
On the other hand, People’s Bank of China is working on issuing a new

version of its digital money to replace the physical cash (Orcutt, 2020).

There are many other new technologies in different fields, but this research has

similar attributes with the latest technologies that are related to education and learning.

Therefore, the next section is about these technologies.



1.1.2 Technology in Education

In every sphere of education, technology has been integrated to enhance learning
efficiency and improve the learning experiences of students. As cited by Bain (Bia09),
computer technologies are an important aspect of learning and teaching. They include
tools such as word processing, research, multimedia projects and communication. These
technologies enhance students’ abilities and improve their learning process which might
also boost the development of the devices that assist students with severe disabilities in
terms of hearing, speech and blindness and assist them in coping with their disabilities.
The integration of technology with the learning environment benefits all students.
Nowadays, computers come in different shapes and sizes as they are widely used
to support education and learning at schools and colleges. Teachers use them in teaching
by preparing presentations, taking student attendance, entering and submitting student
grades etc. Students on the other hand use them to search for information on the internet
to do their assignments, download lectures, communicate with their teachers etc.
Computer-Aided Instruction (CAI) is one of the available education technologies that
has a positive impact on students as it has increased student’s access to information.
CAl enables students to visualize objects that are hard to view in a vivid form. These
technologies sharpen students’ skills and make them learn more in a shorter time.
Moreover, CAI allows students to develop positive attitudes towards their classes and
learning which in return allows teachers to be more enthusiastic in accomplishing
teaching goals and in enhancing teaching cooperative group work (Jianhong, 2010).
E-learning changed the traditional teaching by using new technologies which
includes telecommunication and advanced computing. It provides qualitative education
compared with the traditional education by providing richer access to various types of

the latest information on the internet. The information can be processed by the computer



and presented in a new graphical visualization that is easy to understand (Jianhong,
2010).

This section of the research has discussed in general the new technologies used
in education which includes the hardware tools, software tools and e-learning method
of teaching. Next, the research would be discussing specifically how the latest

technologies are used in teaching the Holy Quran.

1.1.3 Teaching The Holy Quran

The Holy Quran is a miracle from our Prophet Mohammed PBUH, which was derived
directly from Allah SWT. It consists of 114 chapters and these chapters are called surah
in the Arabic language. Every chapter consists of a set of verses. Each verse is called
Aya in the Arabic language. Muslims are required to understand the Holy Quran and
apply it in their daily life so as to bring them success in this life and the hereafter. Our
prophet PBUH encourages us to recite and memorize it to get recompensed from Allah
SWT. Ibn Mas'ud RA reported: The Messenger of Allah PBUH said, "Whoever recites
a letter from the Book of Allah, he will be credited with a good deed, and a good deed
gets a ten-fold reward. | do not say that Alif-Lam-Mim is one letter, but Alif is a letter,
Lam is a letter and Mim is a letter.” (Surah, 279H)

The field of theology in general has utilized innumerable technological
advancements regardless of faith, and have been embraced by religious scholars, in
particular for purposes related to this current research effort in supporting Islamic
Studies and the chapters of the Holy Quran. In this era of modern technology,
knowledge and learning materials are transferred through the internet to anyone and

anywhere.



Basuhail (2013) cited that the Holy Quran teaching and learning efforts include

memorization, translation, and interpretation. All new research uses modern

technologies to achieve these efforts like the computer and the internet. These

technologies break the limitation of geographic location of students and enable them to

be connected with teachers from all over the world. These days, instructors are

empowered by software and tools that make the teaching materials active, attractive and

vivid. Moreover, the use of computer graphics and animations speedup and assist the e-

learning process and save the instructor and student time. Some of the efforts that

describes the importance for the Holy Quran are:

AlZoubi (2013) presented a model called the Electronic Migrah, which
is used to enable online communication between the student and teacher
through images and voice of the Holy Quran recitation. This teaching
method facilitates learning of the Holy Quran recitation and Qira’at
science for students who cannot attend Quran schools or memorization
circles especially for women in conservative societies. This model uses
the traditional method of teaching the Holy Quran based on recitation
and repetition via the internet, but it does not involve new technique like
mind maps in teaching.

With the growth of the new Information Technology (IT) in the Muslim
world, specialized research centers have been established to serve the
Holy Quran in the IT field. The NOOR research center in Al-Madinah
Al-Munawwarah is one of the first research centers that is concerned
with utilizing IT related sciences to serve the Holy Quran. There are

many open-source, commercial applications and software that help to



propagate and teach the Holy Quran (Alsamarrai, Tayan, Abbod, &
Alginahi, 2013).

e Alomary and Fallata (2013) review some electronic websites that
provide the Holy Quran teaching via the internet, which provide voice
chat rooms to help students correct their Quran recitation and review
memorization. Most of these websites use the traditional teaching
methods including mind maps technique into these websites is going to
enhance student understanding and promote learning.

There are more efforts in serving the Holy Quran learning using the new
technologies. Some of them involve mind maps method to enhance students'
understanding of the Holy Quran verses by the students. Before presenting these efforts,
the researcher starts by providing more information about the mind maps in the next

section.

1.1.4 Mind Maps

There is a well-known saying that “A picture is worth a thousand words”. Mind maps
are used to apply this saying by converting the knowledge of long text to a short and
precise text for the brain to perceive. The coming sub-sections provide more details
about the mind maps and include the definition, characteristics, types, implementations

and implications.

1.1.4.1 Definition of Mind Maps

Mind maps are a trending modern technology that is used in studying and understanding
information and it is the process of learning how to learn. Buzan was the first one to use

mind maps (as cited in Elhoseiny & Elgammal, 2016). Buzan (1974) defines mind map



as a diagram used to outline the information visually. Selvi and Chandramohan (2018)
cited that mind maps are effective in note taking which are dynamic and non-linear.
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Figure 1.1: Example of a mind map (Tanguay, 2020)

The mind map starts with a main topic in the middle and has branches of main subjects
of the topic. An example of a mind map is presented in Figure 1.1. The main topic in
this example is Mind Maps. The branches of this mind map explain the main topic. They
explain the structure of mind map, type of paper used in mind map, things used in mind
maps, lines properties of mind map and styles of mind map. It is clear to notice that all
branches talk about the main topic, which is “Mind Map”. Each branch can have sub-
branches. For example, the “use” branch explains the things that could be used in mind
maps, which are images, colors and words. Buzan (2006) has mentioned the guidelines
in drawing a mind map. He recommends using pictures, words, and colors. The

relationship lines should be thicker from the central and thinner as they radiate. Every



word in the mind map should have a clear picture, and the style of the mind map can be
used according to preferences.

In the past, mind maps have fewer uses for outlining information with a pen and
a paper but now they can be drawn using a computer and can include more styles and

images and are easily modified.

1.1.4.2 Characteristics and Types of Mind Maps

Mind maps have many characteristics that are essential in creating them. The main topic
or idea is placed at the central image. The branches that radiate from the central image
provide the main themes. Each branch includes a keyword or key image with twigs of
lesser important topics that are relevant to the branch and these branches structure a
form of connected nodes (Mind Mapping, 2020). According to Yang (2020) mind maps
come in three types as follow:

i. Library Mind Maps used in information organizations that provide a
visual and clear understanding of the topic. It is mainly used to organize and
sort the information collected about a specific topic.

ii. Presentation Mind Maps is used to illustrate the steps of a project to the
audience. It focuses more on the audience but not in the subject of the mind
map. Positioning the information in it depends on the audience’s
understanding and this determines how well the mind map is structured.
This type of mind maps is good for presenting a process of an idea,
explaining a training session of activity.

iii. Tunnel Timeline Mind Maps or also called planning mind maps is used
for program plan, project strategy or problem solving. They are designed to

achieve a specific goal and visualize success. The central main subject of



