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Abstract. As a consequence of the recent advances in artificial intelligence and
educational technologies, the education sector is witnessing significant changes
and transformations through massive use of intelligent systems with the goal to
assist students in their learning experience and teachers in delivering academic
knowledge in a better way while reducing burnout and stress. Communication,
knowledge acquisition, and learning are now possible anytime and anywhere
through modern technologies. However, learning translation is a process that re-
quires continuous effort, enthusiasm, and motivation from both students and in-
structors. While some universities adopt traditional and outdated approaches to
translation instruction, others use more innovative ways. Within this context and
in order to foster a student-centered translation learning approach, our work fo-
cuses on taking advantage of recent advances in machine learning to develop a
chatbot to help language learners, especially translators, develop their skills by
having a conversation with a chatbot and getting the appropriate Arabic transla-
tions of English sentences under study. A general framework is proposed, and a
first prototype is developed using a part of bilingual corpora. Another focus of
this study is the preprocessing phase used to create a sentence-based paired da-
taset to train the machine learning model from bilingual corpora. The preliminary
results are promising.

Keywords: Artificial intelligence, Chatbots, Education, Translation Learning,
Machine Learning, Bilingual Corpora.

1 Introduction

Students pass through several phases during their learning journey, starting from ad-
mission, then courses registration, academic advising, learning, exams, feedback, and
finally graduation. Artificial intelligence (AI) has shown impressive successes in the
field of natural language processing (NLP), and the recent success in machine learning
has broadened its use. As a result, Al and NLP researchers have taken upon themselves
the task of helping students during their journey. One of the Al technologies that are
taking the leads recently is the educational chatbot, which is a conversational agent that
responds to student queries based on its design purpose.



Al educational chatbots serve various purposes, such as responding to students' ad-
ministrative inquiries about courses, objectives, learning outcomes, academic rules, and
regulations. Other education chatbots are used to teach courses, conduct exams, and
some chatbots just chat with the student to relieve study pressure.

Language and translation learning also benefit from the power of Al technologies by
using chatbots to help learners continue conversations in English, Arabic, or many other
languages. Also, improve their vocabulary, grammar, and the four language skills: lis-
tening, reading, speaking, and writing.

This paper aims to use Al and NLP techniques to create a chatbot to help the trans-
lation students and the instructors and supervisors perform a specific translation task
by giving alternative Arabic phrases in a particular context for any English sentence
provided.

This paper will be structured as follows: section 2 reviews chatbots in language
learning, translation learning and discusses challenges in terms of language and trans-
lation. Section 3 provided the research methodology used to create a translation chatbot.
Finally, in section 4, the conclusion and future work are given.

2 Related Work

2.1 Chatbots in Language Learning

Chatbot technologies have helped language learners practice conversation, improve
their vocabulary and grammar for different languages, receive instant feedback about
their achievements and motivate them by getting rewards [1][2].

An excellent example of such a bot is Vasya, a Russian mobile application designed
to teach English via text, audio, and video instructions. Vasya is called a chatbot, but it
is actually an interactive tutorial based on a semi-communicative approach. It requires
the learner to read, listen and pronounce words and phrases in English. Vasya has a
good sense of humor and easily explains grammar. It's perfect for beginner-level Eng-
lish learners but not suitable for advanced levels. According to its creators, at more
advanced levels, learning becomes very complex and requires a human tutor [2].

A virtual English language tutor known as Andy English Bot helps users learn and
practice English. It allows its users to chat, study new words, learn grammar and play
language games in the form of conversations. With Andy, users can practice daily in-
teractions such as greeting and chatting about the weather. It is also possible to learn
how to ask and answer questions. However, Andy fails to remember previous conver-
sations and talks too fast, so; students can not understand and respond [1][3].

Duolingo is one of the most popular language-learning chatting platforms. It aims
to improve general language skills through games and practice speaking with chatbots.
Moreover, virtual language tutors help users to learn a new language comfortably with-
out the embarrassment of miscommunicating with native speakers, and it supports more
than 23 different languages [1][2].

GenieTutorPlus is another example of language-teaching chatbots. It automatically
detects and corrects grammatical errors in learners' sentences and improves their ability



to speak a foreign language by returning the corrected results and giving better expres-
sions [4].

2.2 Translation Learning

Foreign language learners frequently use translation to facilitate language learning and
acquire a new language. Although translation has played different roles in language
teaching for students from different social backgrounds, most educators agree that
translation is a powerful tool to help students understand foreign words and expressions
more confidently and express ideas in the target language [5].

The researchers in [5] explore some strategic use of translation in English learning
that enhances English skills, including reading, writing, listening, and speaking. The
first strategy is learning by linking the new words to their mother-language equivalent;
they found this method more effective than learning vocabulary in context. Moreover,
another strategy involves using technology aids such as dictionaries, notes, electronic
translation machines, etc. Finally, interaction with other students.

The approaches most frequently used in translation courses are: comparing two
translations, familiarizing with collocations, expressions, and terms, conducting group
discussions, editing the target text, and using translation tools such as dictionaries and
general and specialized encyclopedias [6].

Furthermore, many researches on the use of parallel bilingual or multilingual corpora
in classrooms have shown potential benefits for translation students. The teachers can
use such combinations in the classroom to introduce students to a set of parallel texts
that include cases from both the source and target languages. This can help students
increase their awareness and enhance their translation skills by studying and reflecting
on how professional translators can achieve different types of translation [7]. Moreover,
translation teachers can also use a monolingual target language to introduce students to
different styles of the target language and to encourage them to explore and observe
how the target language is used authentically by native speakers. This action enhances
students' knowledge and helps them to become more professional and independent [8].
The use of corpus methods to assess the quality of students' translations can be linked
to other digital tools that are useful to both teachers and researchers in the field of trans-
lation. Teachers can implement digital language databases (online collection), online
dictionaries based on parallel corpora, or machine translation platforms in their courses.
The motivational potential of using these tools, on the part of students, is very high, as
in all cases when didactic methods intersect with real-life interests (for example, com-
paring Google Translate with the target set of texts for classes) [9].

In a study on 47 undergraduate EFL students enrolled in a translation course in two
Moroccan Universities, the study measured the students' abilities in English-Arabic and
Arabic-English translation. The students' ability in English-Arabic translation is greater
than their ability in the Arabic-English version. However, the overall scores that stu-
dents got in English-Arabic are above average and below average in Arabic-English,
suggesting that these acceptable values are not at the expected level of ability in both
types of translation [5]. This indicates a strong need to enrich this field with research to
develop students' translation levels.



2.3  Challenges

Chatbots are developed for many languages such as English, Arabic, French, etc. How-
ever, each language has its own sentence structure, punctuation rules, and the use of
spaces, which is a barrier for current chatbots to deal with [10][11]. For English chat-
bots, the authors [10] mentioned several points that affect the efficiency of chatbot con-
versations; the most important ones include the inability to recognize grammatical er-
rors and similar meanings questions. Moreover, information retrieval from a database
is not realistic; two questions may look different in terms of words but have the same
meaning, so similarity measures should be used to eliminate differences [10][12].

On the other hand, the Arabic language chatbots have many linguistic complexities
because of the different types of Arabic language: Classical, Modern, and Colloquial.
First, classical Arabic, which is used in the Quran, is more complex in grammar and
vocabulary. The second type is Modern Arabic, which is considered the official lan-
guage of the Arab countries and is used in everyday language, education, and media.
Finally, in Colloquial Arabic, the third type, the grammar, and vocabulary are less so-
phisticated. However, different Arab countries have different Colloquial Arabic, and
most people use it in their everyday spoken conversations and informally writing [13].
Moreover, Arabic writers make very common mistakes in spelling some problematic
letters, such as Alf Hamza and Ta Marbouta. Morphological richness Arabic words are
influenced by a large number of features such as gender and numbers. Also, verbs,
adjectives, and pronouns are all gender-specific, requiring the chatbot to have two dif-
ferent responses systems for male and female users. As in other languages, Arabic has
its own set of unique dialogue expressions, for example, while the English greeting
expression "good morning" gets the answer "good morning", the Arabic equivalent
greeting ")l zLua" "Morning of Goodness" gets the answer "5l zlua" "Morning of
Light" [14][15][16]. Moreover, Arabic is considered a pro-drop language in which the
subject of the verb can be identified implicitly in its morphology; the subject is embed-
ded in the verb, unlike in English. For example, the sentence "4~ ) <uad in Arabic
can be expressed as "I went to the park". The subject she and the verb went are repre-
sented in Arabic by the singular verb "<3" [17]. A collaboration between linguists and
computer scientists is required to overcome these challenges.

3 Proposed Framework

The framework we proposed in this paper consists of two main stages offline, and
online. In the offline stage, we first understand the main domain of the research. Then
we study the data and understand all of its components. After that, we manipulate the
data to make it ready to use as conversational data. The last phase in the offline stage
is working on the machine learning model, which includes planning, building, and eval-
uating.

On the other hand, direct communication with the user occurs in the online stage.
The user uses the interface to send the question to the chatbot, which is then processed
and fed to the trained model to get the appropriate response and send it back to the user.
Figure 1 illustrates the general framework.
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Fig. 1. The General Framework

3.1 Domain Understanding

A series of interviews were conducted with a member in the Translation Department at
the language college at Princess Nourah bint Abdulrahman University, Riyadh, Saudi
Arabia, to identify the needs in the teaching and learning Translation from English to
Arabic languages. Moreover, the meetings illustrated the challenges that faculty mem-
bers face and discussed the best way to use Al technologies to support translation teach-
ing and learning based on the student, teacher, and supervisors' needs. As a result, the
following three main problems are identified:

o Give suggestions for alternative phrases translations.

e Highlights common translation mistakes.

e Assessing the students' translation projects based on students' previous translation
scores from Saudi Learner Translator Corpus (SauLTC).

This paper will focus on the first problem: giving suggestions for alternative phrases

translations.

3.2  Data Understanding

The proposed corpus is the Saudi Learner Translator Corpus (SauLTC) [18], part of the
"Design and Build the Saudi Bilingual Blog for Translation Learners" project funded
by PNU. It is an English-Arabic translation corpus composed of three sub-corpora and
three participants profiles.

The first corpus is English student source text; the second and third corpora include
two versions of the translations to the Arabic language: the draft translation, which is
the student's first attempt to translate the source text on her own; and secondly, the post-
feedback final translation.

The collection of SauLTC involves three types of participants. The first and primary
type of the participant is the student who produced the translation. The student profile
contains information related to the student translator, the source, and the translated text.



The second type of participant is the instructor, who provided feedback on the stu-
dents' drafts and later assessed the students' final submission. The instructor infor-
mation includes educational background, experience in teaching translation, and expe-
rience in supervising translation projects.

The third type of the participant is the alignment verifier who double-checked the
automatic sentence alignment.

The current SauLTC corpus has 366 translations for 366 students, and they were
under the supervision of 48 instructors and 23 alignment verifiers. The source texts are
chapters or booklet extracts from different contexts. In addition, the students are al-
lowed to find their own texts to translate. The only caveat is that they had to obtain the
instructor's approval of the book title before beginning implementation. Table 1 shows
a list of the contexts available in the database [18].

Table 1. SauLTC Contexts

Number of texts in the database under
Context
each context
Health 109
Psychology 41
Self-help 66
Business 51
Parenting 12
Language 12
Religion 1
Education 28
Biography 1
Autobiography 20
Nutrition 11
Management 1
Fiction 7
Social sciences 1
Sciences 3
History 2
Total 366

3.3 Data Preparation

We received the corpus as an SQL dump file, and then we extracted the data in CSV
format to make it easier to study and analyze. We used python to extract the data, and
as a result, we got 19 tables. As this research focuses on giving alternative phrases in
Arabic, we explore the file table in detail, see table 2.

Table 2. File Table details.

Column Name Description
ID Row sequence number
type Type of translation (SOURCE, DRAFT, FINAL)
groupNumber Translation file group number
transID Translator ID




version Translation version

Year Translation submission year

text The English or Arabic text

genre The classification of the text
After extracting the file table, we explore the data and select the "Health" context
because it has the largest translated texts. The database contains 109 different transla-
tion texts under the Health category. In addition, the following steps are performed
using python and jupyter Notebook:

e Select Health context texts.

e Remove the unnecessary columns (ID, groupNumber, version, Year).

Remove the draft text rows since we need the final revised Arabic translation from
the English source text.

Modifying the data to create English-Arabic pairs.

Split the source and target texts into sentences based on the ".".
Remove numbers.

Replace " * " with " ' " in all texts.

Expanding English contractions.

e Remove punctuation and New Line(\n).

e Lowercase all English text.

e Manually check and correct the divided sentences.

Table 3 shows a sample of the data after applying preprocessing steps.

Table 3. Sample of the data after applying the preprocessing steps.

English

Arabic

the stress of misunderstanding i have met
countless people with autism who misread
social situations and behavior and even af-
ter someone tries explaining what they had
not grasped they still do not understand

o 2l ol A6l agdll ¢ g (e Al La grall
&L.'an\ Oy Cpdll g as ¢l cpubiaall (Wl
| sagds 0 il 5 (olala (S8 e L) il jumll

enduring that experience again and again
takes its toll

ped s 1) S5 15l e & 50l 03¢0 a8 55 a5
ol

knowing i am supposed to understand this
but no matter how hard i try i cannot causes
frustration unhappiness and anxiety

O pedY a8 dea e il Laga (b S yaas
Gl 0 all s Aulaill oy gl

many react by shutting down in the face of
social encounters or simply avoiding them

0 sl g 2a gl Gubiadl) e 3=l Jalaty 5
Leaind ol Goelaia¥) culelalll e 3N 5y ok

some turn inward and experience depres-
sion

s e Gl y CUSY) iy AT Gl

selfesteem suffers as they ask why do not i
understand this what is wrong with me am
i stupid social understanding is only one
kind of being smart

ul 3Ll Oslelasy s uiilly A8 e (o | silay el LS
ot Ul 9 aie Jlef Al Caml) Lo € 130 aghl Y
S &) il e 2al 5 53 VI oelaial) lSH Loy

you can be brilliant in many other ways
and still struggle with grasping facial ex-
pressions and other subtle cues in social
situations

IS a5 (5 AT 3k Bam LS ¢S5 o Reall pas
QLY g an sl el Glans agd ade (ge (Jlais
Ao Laia¥) Gl all 3 438l)




7 | social understanding requires what howard A8 3 gl slale e laia¥) 1SA) allaty
gardner famous for his theory of multiple | el (e &% Hlai Caje (Al 5 ad Sl (ISAL
intelligences called interpersonal intelli- Ba2akal)
gence

8 | aperson with strengths in this area can as- | (e 38 Jlaall 138 85 8 Jalds 4l (2l (il
sess the emotions desires and intentions of alida o AV @l g Calal gall sty o
others across different social situations Foelany) bl sl

9 | of course someone who struggles with in- CSaall (o il 1S3 4l () (et fdally
terpersonal intelligence can demonstrate | Ja ol Claaljl s i sall 33 jhe 40 jeka ¢
intelligence in for example music math or Ll Sy
solving complex puzzles

10 | aware of their difficulty many children el (e 2 gl Cpliadll JULYI ) Tiedle Lails
apologize for themselves almost habitu- Lo | sagdy ol 1) (sis — agilSlieg ague ) 3
ally—even without understanding what A (5 iny
they are apologizing for

11 | they may understand social rules in ex- | shsw o eloay Ll agual apclaiay) il 8l gasi
tremes of black and white

12 | they are making every effort to get it right | dsssca )sa¥) Jrad aazeas L JULY) oY 8 Jaus
and if they suspect they have not said the | 4l ¢ pais 5f ¢ sl al agly 15 a5 13) a
right thing or acted the right way their in- ol Caul J 8 e 2yl an o Laily Aagauall
stinct is to blurt out sorry sorry no matter Osomdile Wil s agiBilul 5l agaall 5 agiiaks Lega
how many times parents or teachers reas- s e Y () sa s I () giladns agily
sure them they come to expect that they
will make mistakes so they automatically
apologize

13 | living in a state of constant confusion i il e dlla A G sl s Gl 3
about even ordinary social interactions can Levie sale Jilall o (iey Las Gpeplall LelainYl
mean that when situations arise that are un- | 45 a8 siall (e 2 5 alsia ye Cun gl 4nl gy
anticipated or truly unfamiliar it is likely W le e S ABY e A8y o jeaiis
the child will react in unexpected or ex-
treme ways

14 | to an observer the behavior can look rash a8 o yeatl) 3 o BaaSlall Gl dga s g
sudden or inexplicable but it is often the re- OsSosale (Slgo i (S Y g aliay g yu
sult of frustration and anxiety that has been | <5 i Jahall Jaly aaad g2l Gl 5 Tl Aasis
building in the child for some time

3.4 Modeling

The infrastructure used for this experimentation involved using python programming
language and jupyter Notebook. Before doing any complex modeling, we need to trans-
form the dataset into a numerical format suitable for training. We apply the word to-
kenization and lemmatize, and then we use doc2bow to convert a list of words into the
Bag of Words (BOW) format. We split all the text in the dataset into an array of tokens
(words), then we built a vocabulary dictionary that contains all words in the dataset and
their corresponding index value. The array of words is then converted to an array of
indexes.

In this experiment, we created a retrieval-based chatbot called "TranslatorBot" that
uses TF-IDF to match user English sentences with corpora's most relevant Arabic sen-
tence. It is built from scratch using NLTK and GENSIM Libraries.



3.5 Preliminary Result

To make a conversation with the TranslatorBot, the student starts typing in the textbox.
The chatbot responds with a message asking the student to enter the English text he/she
wants to find alternatives in the Arabic language. To end the conversation, the student
typed "bye". Figure 2 shows a sample conversation with the chatbot.

ransla i My name is TranslatorBot, your translation Assistant Bot.
ENEIENGTE: T will try my best to give you alternative phrases of your English text.
ICUEIENGTETae: I you want to exit, you can type < bye »

USER :They may understand social rules in extremes of black and white

ICUSIENGTE: Hope that helps, bye.

Fig. 2. Conversation with the Chatbot

The preliminary results are promising and give us a clear insight into how the con-
versation will go through. In addition, TranslatorBot will help students find solutions
to their translation problems by quickly reviewing terms and phrases related to the
translations they are looking for anytime and anywhere. Moreover, when the chatbot
responds with the most relevant Arabic sentences based on the student sentences in
English, the students will learn how to translate these sentences, and their translation
skills will be improved. The purpose of this chatbot is not to give translations but to
show how to translate sentences in different ways.

4 Conclusion and Future Work

This paper highlights two main problems, the first one is creating a chatbot for teaching
translation, and the other one is dealing with bilingual corpora. We encourage future re-
searchers to investigate the impact of using deep learning models to solve such prob-
lems. Moreover, extracting pair sentences accurately to train the chatbot is very im-
portant, as it affects the chatbot performance. For that reason, we also suggest investi-
gating the different methods of creating sentences-based bilingual corpora.
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