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Extended Abstract

Students often struggle to communicate with their peers or lecturers about some
of the issues they face during their time at university, either it be academic or
personal [1]. One of these issues is understanding Introductory Programming.
Programming requires an understanding of how certain logical flows or algorithm
work [2]. Teaching students takes a great deal of time, and at times students who
lack confidence prefer not to ask questions in class. This results in students failing
to understand the foundations of introductory programming. Some investigations
have been conducted on students battling with the initial steps of figuring out
the basic programming concepts [1].

For many first year students, adapting to the new university environment
is a struggle and can take a considerable amount of time. Sometimes students
may not attend their lectures and may generally drop out of university in the
middle of their first year. Changes in the environment are not the only challenges
students face. Financial aspects play a big role in a students academic life [3].
Some students may miss classes in order to work for funding for their tuition.
Other students opt to take out bank loans with high interest rates in order to
pay their tuition [4, 5, 6].

The reason for creating a Lecturer-Chatbot is to enable students to get advice
based on topics that they may be afraid to ask from lecturers or peers. With
this tool they will be able to talk to an Artificial Intelligence program that gives
them advice on specific issues. This tool will allow students to get advice so that
they are able to cope with some of the issues they face and resolve problems in
a viable manner as well as mitigate the thoughts of dropping out.

Lecturer-Chatbot differs from many other chatbots because it is an Advisory
Tool for struggling student compared to other popular chatbots like SIRI (A
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virtual assistant for apple users) [7], Google Assistant (This is a virtual assistant
used by android users) [7], BIXBY (This is Samsung’s virtual assistant for all
users who are using Samsung devices) and ALEXA (a virtual assistant developed
by amazon) [7, 8, 9]. Lecturer-Chatbot is different in that it helps students
struggling with academic issues specifically in introductory programming and
other personal problems. A student can either choose to solve a problem, be
entertained, or follow a more formal approach and ask relevant questions on
how to overcome introductory programming learning problems [10, 11].

Fig. 1. The workings of Lecturer-Chatbot

In Figure 1, we can see a graphical representation of the work flow of Lecturer-
Chatbot. A student having an issue chats with Lecturer-Chatbot, the chatbot
will then cross-reference the question with its predefined responses, and then
produce a response for the user.

To summarise the contributions of this paper, we have:

1. designed a working prototype of Lecturer-Chatbot mobile application that
produces relevant responses.

2. introduced machine learning to produce the best responses. The application
is able to identify typing mistakes and to learn new synonyms so that it may
give the best response based on the present questions.

3. sent out a survey to students who used the Lecturer-Chatbot demo to eval-
uate its usefulness.

The following are the functions of Lecturer-Chatbot.

1. Lecturer-Chatbot is able to have general conversations with the user. The
user can ask Lecturer-Chatbot for a joke.
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2. Lecturer-Chatbot can advise students on academic issues. Lecturer-Chatbot
will ask the user various questions to analyse if the student is attending class
or not, it will then give the students programming example and solutions,
or give them a YouTube link to learn Introductory Programming online.

3. Lecturer-Chatbot can advise students on personal issues. Lecturer-Chatbot
will ask the user various questions to understand the emotions of the user
and then give them advise accordingly. Lecturer-Chatbot will then advise the
student to head to the psycad1 in order to get professional help thereafter.

4. Lecturer-Chatbot will advise students on what steps to take when they are
facing a certain situation. Lecturer-Chatbot may either tell them to visit the
psycad or visit the lecturer with the module they are struggling with.

5. Lecturer-Chatbot can also do daily tasks. The user can request for a doctor
and it will call the nearest doctor from the user. Lecturer-Chatbot will first
get the location of the user and then contact the nearest medical facility
from the user.

In Figure 2, we show the various branches of the bot’s inference. Each node
represents the state the Lecturer-Chatbot can be in.

Fig. 2. Various States of Lecturer-Chatbot

In this paper, we discussed the difficulties that students face in Introduc-
tory Programming. We have also developed an interactive AI chatbot (called
Lecturer-Chatbot) that students can interact with on some of the academic is-
sues they face. Lecturer-Chatbot can provide many practice algorithms and their
solutions to students. Additionally, Lecturer-Chatbot provides personal advises
1 Centre for Psychological Services and Career Development
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to students. An evaluation of Lecturer-Chatbot showed that there is a need for
such a tool in aiding students through their university life. 60% of respondents
said programming was difficult, which is a cause for concern. So by implementing
a tool like Lecturer-Chatbot we may be able to solve this problem.

Keywords: Novice programmers, Introductory programming, Chatbot, Auto-
mated Advisory, Artificial Intelligence in education.
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