ISSN: 2320-5407

Int. J. Adv. Res. 10(12), 660-665

//. Z
/

ISSN NO 212U 5407

DOI URL: http://dx.doi.org/10.21474/1JAR01/15886 y ¥

Journal Homepage: -Www.journalijar.com INTRAN4TRO ol NCRNAL P

{' 1, . INTERNATIONAL JOURNAL OF
ﬂﬁg ' ADVANCED RESEARCH (IJAR) L

Article DOI:10.21474/1JAR01/15886 o

B0 ANCED BASEAROW SJAR)

L

RESEARCH ARTICLE

A MODEL OF A VIRTUAL TUTOR CAPABLE OF SEEKING THE ANSWER TO THE LEARNER'S
CONCERN IN THE TEACHER'S COURSE MATERIAL

Mamadou Bakouan, Yao Konan and Kone Tiémoman
Department of Computer science and Digital Sciences; Research Unity of Digital Expertise; Virtual University of

Cote d’Ivoire.

€0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Manuscript Info

e0ccccccccccccccccccccn e

Manuscript History

Abstract

©00000000000000000000000000000000000000000000000000000000000000000000000

In the operation of online and distance learning institutions, tutors are
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responsible for coaching, mentoring, and guiding learners during their
courses. However, when a learner needs a tutor, the tutor is sometimes
overwhelmed and unable to satisfy the learner in time.Moreover, the
mode and time of work differ from student to student, which makes
monitoring very difficult. Thus, to overcome the unavailability of a
tutor or teacher, we proposed a conversational agent that can address
the concerns of students in real time based on the teacher's course. The
objective was to design a chatbot that can interact with the learner,
understand his/her concerns and provide accurate answers at any time,
autonomously browsing the course of the concerned teacher. We used a
natural language processing (NLP) method to enable our chatbot to
understand human language and respond to questions asked. The
results showedthat our chatbot manages to provide an adequate
response depending on the context.
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Introduction:-

During the Corona crisis and the subsequent lockdown, we learned to do many tasks at home such as shopping for
food, clothing, and more. This period also encouraged distance learning called online courses. Indeed, distance
learning means that instead of being in a classroom and having a teacher giving us lessons at a specific time, we take
our lessons without constraints of time and place, and we can view the course as much as we want with the help of
human-computer interaction technologies (Caraban,2019). Indeed, today, communicating with your machine in
natural language is more than necessary. Recent advances in technology and artificial intelligence have led to the
emergence of interactive systems in almost every field. For (Bei, 2022), a chatbot is a virtual agent that can interact
with users using artificial intelligence (Dick, 2019). This agent can also perform tasks such as responding quickly to
a user, informing them, helping them purchase products, and providing customers with better services (Xu, 2017). In
recent years, several chatbots have emerged, such as Apple's SIRI conversational agent, and Amazon's Alexia.
These chatbots make our lives easier and are on their way to winning all domains. In the field of education,
especially distance learning, chatbots could have huge potential. Indeed, in this type of education, each learner must
have a specialized tutor. However, this type of service is often unavailable or when it exists, exchanges between
tutors and students are sometimes difficult. Tutors often answer the same questions and students sometimes
complain about the time it takes the tutor to respond to their concerns. In fact, during study hours the student may
have questions about a part of the course, it would be ideal for him/her to find a clear answer to these questions to
better understand the course and move forward quickly. But often at that very moment, the teacher has either taken a
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break, is busy, or is even unwell. Also, a human tutor may have more than one student, which makes communication
slow and tedious. So, what is the most practical and economical alternative that can be found to address the learner's
concerns quickly and accurately?

Generally, chatbots are used as virtual assistants to solve customer service problems at the right time (Liu, 2020;
Nuruzzaman, 2018). However, they can be used to address the concerns of e-learners (Mohd, 2022)in specific
situations. Indeed, chatbots can identify a user's intent, extract relevant data from his or her request and provide the
most appropriate response. In this paper, we propose a chatbot model that can understand learners' concerns, search
for the answer in the teacher's course and provide the most appropriate response. This approach is based on the
Natural Language Processing (NLP) method. The main contributions of this work are: to propose a tool capable of
understanding the student’s concerns and supporting him 24 hours a day; Design a virtual agent capable of reading a
pdf file.

The rest of this work is constituted as follows: in section 2 we present the materials and methods used, and the third
section is devoted to the results and discussions. Finally, in section 4 the conclusion.

Materials and Methods:-

Chatbots

Most of the time, called "bots", these computer programs can understand and process natural language, to
communicate with a user through text or voice messages. The bot or conversational agent(Adamopoulou,2020)is a
virtual agent capable of giving an adequateanswer to a question posed by a human user. Itis a system thatacts like a
humanbeing and helpsa user to accomplish a task. Due to theirability to mimichuman conversations and automate
services, chatbots are increasinglybeingused in several areas. Sometimesthey are used in the field of training
(Martin, 2022), health(Chang, 2021),commerce as an advisor(Xu, 2017), or even as an academicsupervisor (Kuhail,
2022). In highereducation, chatbots are used to understandstudentbehaviors and to personalizelearning to
avoidlearnerdropouts (Mohd, 2022).

Corpus

The first step during the design is the recovery of the corpus. The corpus is a set of documents or an aggregate of
text grouped in a specific theme. This is the set of data that we will have to process. We must read the files in pdf
format for this work because the teachers’ lessons are generally in this format to facilitate asynchronous access.
Thanks to the “pdfx” library, we retrieve the file via a link using the “get_pdf_file” function. We copy the content of
the page and put it in a file named “pdf file”.

Ipip install pdfx8

Natural Language Processing

Natural Language Processing (NLP) is the branch of artificial intelligence thataims to give machines the ability to
understandhumanlanguage as spoken and/or written, generateit, and translate it. The NLP aims to
classifytextandrecognizetext (Bansal, 2018),makesummaries (Caraban, 2019), and automatic translation (Berroubi,
2022), etc. Generally, NLP models are subdividedintotwo main categories, in particular, machine learningmodels
with naturallanguageunderstanding(NLU)(Bedjaoui, 2022)which focus on understanding speech in context, and
machine learningmodelsorientednaturallanguage generation (NLG)(Berroubi, 2022)which focus on how to
generatetext the wayhumans do.

Pre-processing text with NLTK

The Natural Language Tool Kit (NLTK) is a python language-interfacedlibraryintegrating a wide range of language
analysis algorithms and methods. It thusoffersdifferentmethods of tokenization, annotation in parts of speech,
chunking, detection of namedentities, syntactic analysis, etc. Indeed, the main problem with textual data isthatthey
are all in text format (character strings). Yet, machine learningalgorithms need somekind of numericalfeaturevector
to accomplishtheirtask. Thus, basic textpreprocessingconsists of preparing and cleaning the textual data sothat the
machine can analyzeit. It isalso, in our case, the transformation of PDF files into TXT, followed by the conversion
of the entiretextinto a single case (upper or lower case), here in lowercase, sothat the algorithmdoes not process the
samewords in cases differentfromdifferent.We install the spacylibrary: « pip install spacy » for analysis of the text.
First, we install the following extensions for processing in French.

Ipython -m spacy download fr_core_news_sm
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Ipython -m spacy download en_core_news_lg
Installing NLTK packages

'pip install nltk

Tokenization:

The textisbroken down intosmallunits to work with at thislevel. Texttokenization or vectorizationrefers to the
process of convertingtext strings into a list of tokens. The phrase tokenizer can beused to find the list of phrases and
the word tokenizer can beused to find the list of words. With NLTK, text can be split by words with the
word_tokenize () or by sentences with the sent_tokenize () function.

nltk

|
(NN ]

We used the Spacy tokenizer. The Spacy tokenizer is a fast tokenizer that allows the user to specify special tokens
that will not be tokenized or that will be tokenized in a specific way.

Stop Word :

Certain wordssuch as articles, pronouns (Je, il, ...), etc. are commonwhenformulating a searchquery but have little
importance or meaning in the search. Thus, itis a question of removingthesewordsfrom the textsthat the unique
wordsoffer more information at the request of the learnerremain.

nltk.downleoad("stopword=")

Lemmatization:

The lemmatization process consistsof the creation of a lexical database. Concretely, itis a question of reducingwords
to their root forms, for example, putting verbs in the infinitive, and removingagreements (messages — message). In
the script below, we define a function that handles the conversion of text to lowercase, down to the removal of
numbers, some special characters, and spaces. This function gives us a list of words.

defclean(text):
return [ unidecode(token.lemma_.lower()) fortokenin docx
if (nottoken.is_punct)
and (not token.is_space)
and (nottoken.like_url)
and (not token.is_stop)
andlen(token) >1
and (nottoken.like_num)]

TF-IDF isan abbreviation for Terme Frequency (TF) - Inverse Document Frequency (IDF). The TF is the frequency

with which a given term is used in a document and IDF refers to the importance of a given term in a set of

documents.This approach makes it possible to determine in what proportions certain words of a text document or a

body of a document can be evaluated compared to a given text. TF-IDF vectorization involves calculating the tf-idf

score for every word in your corpus relative to that document and then putting that information into a vector.
Numberofoccurrencesofaword

tf =
Totalwordsinthedocument
Totalnumberofdocument

idf = logift
idf(word) = logi¢ NumberofdoCumentscontainingtheword)

By multiplying TF and IDF together we can get our final TF-IDF value.
tf. idf(t, d, D) = tf(t, d).idf(d, D)
where t is the term (word), d the documents in the corpus (D).TF-IDF is a transformation applied to texts to obtain
two vectors.We can then obtain the similaritycosinusbetween the two documents (d1, d2).
d1.d2

similarity(d1,d2) = lld1ll fidll
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Results And Discussions:-

In this method, a user (learner) asks a question via the user interface, his request is processed by the chatbot in the
first place by the language comprehension module which makes it possible to extract data from words to understand
their meaning. Then the answer to the request is sought in the teacher's course which is in a PDF file. The response
is produced via the natural language generation module.

- | Decision ”

. Engine
22
U User
SIS interface [= NLU o NLG
Teacher’s course:
+ Pdf fileg
Fesponze

Natural Language Processing

Figurel:- Process architecture.

Exchangetests with our Virtual tutor

the learner wants to understand the word “programme”

MynameisTutor_bot and I'm a chatbot, | amhere to help you.

You: programme

Totor_bot:L'ensemble des instructions s'appelle un programme. Le programme appelant donne au sous-programme
les valeurs des contenus des variables (ou des expressions) utilisées comme paramétres. Cependant, les variables
décla- rées dans le programme principal sont distinctes de celles utilisées dans un sous-programme.

You :

the learner wants to understand the word “ scanner”.

You: scanner

Totor_bot: Scanner a Plat Tous les dispositifs FAX utilisent un scanner

Un scanner (dans le milieu informatique) est un appareil qui permet de digitaliser un document.
You: ok

Tutor_bot: Can I tell you more about it

You: bye

Tutor_bot: Ok, Thanks, Bye...

Stay Home,and take care of yourself!

To ensure the proper functioning of our program, it is important to carry out tests. we have provided as input a
learner concern. As output, the chatbot provides information about learner concerns that are in the teacher's
course.We notice that our chatbot manages to provide appropriate answers taking into account the context as well as
the similarity of the words. the measure of similarity with the function, the similarityof the spacy library gives the
following similarity scores (table 1). This result opens a new perspective for smarter chatbot design by integrating
context analysis modules.

Table 1:- Similarity score between Learner concern and bot response.

Learner concern Bot response Spacy similarity score

Programme L'ensemble des instructions | 0.3723546891488248
s'appelle  un  programme. Le
programme appelant donne au sous-
programme les valeurs des contenus
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des variables (ou des expressions)
utilisées comme parametres.
Cependant, les variables décla- rées
dans le programme principal sont
distinctes de celles utilisées dans un
sous-programme.

Scanner Scanner & Plat Tous les dispositifs | 0.33070704972102394

FAX utilisent un scanner

Un scanner (dans le milieu
informatique) est un appareil qui
permet de digitaliser un document.

Conclusion:-

From the above study, we proposed a virtual tutor able to seek the response to the learner questions autonomously in
the teacher's course.lIt contributes to improving the follow-up of learners in higher education who take online and
distance learning courses. Through this virtual agent, learners can freely ask their concerns at any time and get the
answer. With this approach, the learner's response is provided taking into account the context in which the words are
used in the query.

In the comingmonths, we plan to deployour chatbot in the virtualuniversity of céte d'lvoire follow-up system for
improving the existing chatbot.We also want to provide a new version by integrating a context-processing module
into the design process.
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