QURANICA, International Journal of Quranic © 2018 Centre of Quranic Research
Research, Vol. 10, Issue. 1, June 2018, Pp. 41-52 (CQR), University of Malaya, Malaysia

DEVELOPMENT OF ARTIFICIAL INTELLIGENCE BASE
SYSTEM, FOR TEACHING CLASSICAL ARABIC & QUR’ANIC

VOCABULARIES FOR URDU LANGUAGE USERS®

Haq Nawaz!

ABSTRACT

“Classical Arabic” or “Fusha Arabic” is very important because the Holy
Qur‘an was revealed in Classical Arabic. The Holy Qur‘an describes itself as
an “Arabic Qur‘an” (Surah Yusuf:2). Secondly, it is the language of the Last
and Final Prophet and Messenger of Allah Muhammad (s.a.w) and core
Islamic literature is written in Classical Arabic. Arabic is one of the Semitic
languages in which different variations of verbs, nouns can be obtained by
prefixing or suffixing different characters in root word. Information
technology (IT) has a vital role in modern era, learning process has undergone
great changes and teaching institutes are using Virtual Learning Systems for
teaching purpose. The existing systems for the Arabic language do not meet
these modern changes. There is need to improve the state of the art by using
advanced techniques to fill this gap. This paper focuses on development of
teaching system of Arabic conjugations for non-Arabs; initially it is designed
for the Urdu users, with extensions to other languages also planned. This
system is developed using techniques from Natural Language Processing
(NLP) and Artificial Intelligence (AI). This system till now covers the teaching

of “,2ll ls” components. Towards this end, different algorithms have been

designed that generate conjugations from the given root words and can
additionally generate Urdu translations. The system also generates the runtime
examinations as per learning syllabus of the student, and also recommends the
weak areas of student where improvement is required.
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1. INTRODUCTION

The Qur‘an is the holy book of Muslims that was revealed to Muhammad(s.a.w),
Qur‘an is the complete guideline for all Muslims for all eras. Language of the
Qur‘an is Arabic, and this form of Arabic used in Qur’an is known as “Classical
Arabic” or “Fusha Arabic”. This form of Arabic language is also used in literary
texts written by early Arabic scholars.Allah mentioned in many verses the
importance of the Arabic language.

{0pt5 140 o ¢ e (T
“(It is) a Qur'an in Arabic without any crookedness (therein): in order
that they may guard against Evil” (Zumar:28).!
Qur‘an also says:
{052l o380 G T 40T 21 i)
“A Book whereof the verses are explained in detail a Qur'an in Arabic for
people who understand’®. (Fusilat: 2).

So it is necessary for all Muslims to learn classical Arabic for clear understanding
of Qur’an.

When large number of people from non-Arabic regions entered into
Islam, then it was realized that there is need to develop Arabic Grammar rules.
There are different narrations regarding who started these rules: according to
most scholars, these rules were written first by AbulAswad ad Du’ali after being
tasked by Ali (r.a), to write down the rules of Arabic grammar. AbulAswad ad
Du’ali was also the first person that placed dots on Arabic letters and wrote about
Arabic grammar.

Muslim scholars all around the globe are trying their best to reach out
for facilitation of Qur’anic learning. Different approaches exist for this purpose.
Some regions stick to classical methodologies like “Madrasah” system in Pakistan,
India and Bangladesh. The system usually has extended curriculum that covers
all the major areas of Islamic Shariah. Another upcoming approach since last few
decades is to teach Qur’anic Arabic via short courses. Since the curriculum is
condensed, this approach is being widely used by the common populace and huge
numbers of people are benefiting from it.

IT has a vital role in social and professional landscape of modern era. In
the domain of Qur’anic learning; there are many well-known E-Learning

I Abdullah, Y., Ali. (2010). The Meaning of the Howly Qur'an: Madison Park.
2 Ibid.
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institutes around the globe, offering variety of beneficial opportunities to diverse
people irrespective of the barriers of nationalities, race and age, etc. The
approaches and methodologies employed by these institutes have various
limitations, with regards to IT strategy as well as the target scope.

In this paper we are focusing only on Arabic lexicology “ilm sarf’, the
proposed approach employs automated techniques using different algorichms
which generates conjugations of given root for different form used for teaching
purpose and similarly the algorithm is used to evaluate the level of student in
respective test. The system generates the conjugations on the base of given roots
and it also generates the Urdu translations with the help of algorithms. System
provides the facilities to choose the lesson as per their respective requirements,
and choose the appropriate mode, that is, teaching or examination. The user can
begin the lesson or exam as per requirements of available time. The automated
system will be made online available for students 24/7. Purposed system will be
beneficial for students to learn Arabic and to gain the direct knowledge of Quran.

2. LITERATURE REVIEW

Arabic is a Semitic language. In Semitic languages, words are formed according
to defined patterns: similarly, formation of verbs and conjugated nouns also
follow these measures or patterns. Arabic conjugation has rules for deriving words
by adding affixes and suffixes to the root with specific rules for obtaining different
forms of gender, number, case and mood, etc.

This pattern base mode of Arabic morphology attracts the attention of
researchers; we find a lot of research in this area that has focused on the
development of different approaches to analyze the Arabic language at the
morphological level. Techniques have been developed to remove all the extra
characters from a word and for analyzing what extra affixes or suffixes were added
to form any word. These techniques bring help in the form of an application
which is used for information retrieval, text categorization, dictionary
automation, text compression, data encryption, vowelization and spelling aids,
automatic translation, and computer aided instructions. Mainly there are two
approaches used for Arabic conjugations. The first approach, comprising the stem
base algorithms (Buckwalter’s stemmer), removes the suffixes and prefixes of the
word and generates the roots. The other approach is root base stemmers which
procure the roots from generated stems (Beesley, Al-Shalabi, and
Khojastemmers).
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Urdu language is very rich for Islamic literature, there is also large
number of Quran translations and commentaries are available. Apart from Quran
and Hadith, Urdu Islamic literature covers all the major areas of Islamic
knowledge. Urdu Islamic literature is translated in different languages around the
globe. Although there are many efforts for Computational Arabic Morphology,
but I was not able to find even a single effort of automation based system for
generating and mappingUrdu morphology with Arabic morphology. According
to the best of our knowledge, this work is the very first effort in this area.

3. TEACHING METHODS

Teaching of Classical Arabic is very important many institutes around the globe
focused on teaching Classical Arabic. In Pakistan, Bangladesh and India, the
Madrasa system is teaching Classical Arabic language along with other Shariah
subjects. Universities have their Islamic departments in which different Islamic
subjects including Arabic morphology are being taught. The Madrasahs typically
employed traditional pedagogical methods for teaching. Although modern
universities have embraced advanced teaching tools, the tools are typically
restricted to the design of web pages or the use of slides for teaching. There is
need to use the advanced computational techniques for teaching purpose to fill
this gap. In particular, there is need to use advanced techniques from the fields
of NLP and Al towards this end. The proposed system is an effort in this
direction. The system uses different algorithms for teaching lessons and
examination. This system will facilitate teachers in preparing their lessons while
also helping students by providing enriched opportunities of learning Classical
Arabic.

4. METHODOLOGY

In this section, approaches used for teaching and evaluation software are
explained, first the teaching system and then the evaluation system.

4.1. Problems and Challenges

There is a huge gap between the computer sciences academia and classical
Arabic sciences. They know little about each other’s respective domains.
Hence, the resulting lack of computational research in the Arabic sciences
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community has led to an absence of standardized tools in this domain.
Requirement analysis and domain knowledge are very important for
development of any system, stronger grip on requirement will results in
the form of good system.

Learners belong to all age groups and linguistic backgrounds,
thereby creating a unique requirement. Any learning system, therefore,
must cater to the challenge of differential learning. Moreover, the
beginners need an easier learning curve whereas the advance learners need
a good challenge. They require expansive data for research and further
analysis.

4.2. Automated Teaching System

The artificial intelligence based system designed for teaching purpose
covers all the required aspects. The user of the system can easily choose the
lesson plan as per requirement. The system generates the conjugations for

past tense < oW |xd” according to the given root and door!. The system
generates the Arabic conjugations and its translation, Figure 1 shows the
data generated by the system against root “¢ » »” from trilateral door for

past tense.

!Same Arabic root letter have different patterns according to given door.
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Figurel: The root “s.m.a.” (¢ .¢.»).

Figure 2 shows the data generated by the system against root “w <~

from trilateral door for present tense.
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Figure2: The root “s.k.t.” (=.5". ).

Subsequently, the system creates animated lesson according to the

selection of the user. Previous two pictures are related to the early stage of

1

Arabic morphology. The occurrence of weak letters' in root words changes

the conjugation patterns hence the presence of weak letters requires special
care and treatment. Arabic conjugation system for these verbs have already

3

been designed by us. Figure 3 shows the conjugation for weak word “s 3

and the conjugation is generated for door “Jlxiza)”.

"Weak letters in Arabic are “/,” 5" and ”s”
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Figure3: The conjugaison of the root “q.w.m.” (». 5.3).

Figure4 below shows the results for a student who is learning “ Wl vut”

and he is learning it for the “JxazeNI U7, Facility is provided to the user

to choose the different root words and the system will create lesson on the
base of provided algorithms.

Figure4: The subject form (the doer).
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4.5. Automated Examination System

The system also provides facility to the students of to evaluate the current
capability of the student, and also recommends the improvements for
better understanding. Again it is an algorithm based approach. The flow
diagram of the examination of past tense is Figure5.

Past Tense Active Voice

5 Sy wf

Analyss

Algorithms

Compare

Words and
Right
Answers

Figure5: The Past tense diagram.

Just one example is shown here to depict the working of our
proposed automated examination system for past tense active voice.
System has been provided the list of the root words; the conjugations for
past tense active voice are created on the basis of these root words.

The examination system will also create and maintain more
records as the number of aspects will be increased. The tablel shows the
statistics for number of records to generate and maintain the right answer.

Roots | Doors | Count | Aspects | Answers
200 1 2800 3 8400

200 1 2800 4 11200
200 10 | 28000 3 84000

200 10 19600 4 112000
Tablel: The Statistics of the Records.
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5. EVALUATION SYSTEM

The evaluation system will help to find out the strengths and weaknesses
of the particular person for a particular test. The system will provide
facility to the teachers to find out what are the strong areas of the students
and what are the areas where students need more improvement. Figure6
shows the results of a test where 20 questions were asked to the different
students including three aspects, that is, the gender, number and person.

20

15 M Gen

10 der
5 H Num
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Figure6: Results of the Students.

5.1. Detailed analysis of Errors

The system not only mentioned the number of correct or wrong answers
but it also provides the facility to show the comparison of right and wrong
answers. For all the wrong answers, the system shows both the wrong
answer and the right answer. The detailed analysis of the test is shown in
Figure 7.
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Figure7: Detailed report mentioning right and wrong answers.
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6. CONCLUSION

In this paper, we have proposed system for teaching Classical Arabic
conjugation for the users of Urdu language. Our system is based on
algorithmic techniques borrowed from the field of Artificial Intelligence
(Al) and Natural Language Processing (NLP). Our proposed system is
both dynamic and intelligent. It is primarily designed and developed to
offer teaching and of Qur’anic sciences and student assessments. Native
language support is available, starting with Urdu. Differential learning is
also possible using the same data sets. The research has shown early
adoption by computer literate learners and teachers finding assistance for
their distance learning programs. Moreover, the self-evaluation provides
rapid learning and increased productivity.
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