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Abstract–The communication between students 

and staff in most university system is done 

manually. This is strenuous and time-consuming 

with the lecturers having to answer same type of 

questions over and over again with same answers. 

This problem can be solved partially if students 

are availed the opportunity to interact with a 

chatbot which would be able to respond to their 

questions. Chatbots are artificial intelligence 

programs that are able to act and maintain a 

certain level of conversation with real people. The 

study develops a chatbot system- CSC 

StudentBuddy (hosted using Facebook Messenger 

Platform with A Facebook Page acting as the 

bridge), to reduce these challenges in the 

Department of Computer Science, University of 

Benin, Benin City. Data was collected by the 

interview method. The respondents were 400 

level/final year students and lecturers in the 

department. The chatbot was built with an easy-to-

understand non-coding bot building platform- 

Chatfuel. The build-up of the chatbot was then 

conceptualized and birthed into a functional 

prototype. Then, usability validation testing and 

analysis were conducted with the respondents and 

feedback was received in form of surveys. The 

feedback generated was used to improve the bot. 
Keywords-chatbots, communication, conceptualized, 

usability testing, prototype, artificial intelligence 

I.  INTRODUCTION 

Today is the age of smart machine intelligence. 
Machines have begun to impersonate different human 
traits with the advances in Artificial Intelligences. A 
good example of such robots is artificial intelligence 
conversational agents, also called Chatbots.   Chatbots 
are computer programs having the capability to carry 
out near - natural conversation with people.  It is 
software used to engage in human conversations, 
implementing one varies with the use of keyword 
matching and basic natural language processing 
techniques or string similarity [1]. 

Chatbots are Artificial Intelligence agent that 

participates in conversations with a user; most are 

fitted with an interface of a messenger type with a 

user input and a chatbot output. The chatbot receives 

feedback from the users and provides a response 

based on what the user has just submitted. It could be 

a welcome message, a picture, or even a topic of 

conversation [2].   

 

Although the traditional method, otherwise known 

as the one-to-one conversation between students of 

Computer Science and lecturers could sometimes 

prove effective, it can be tiring, time consuming for 

the lecturers to respond to the complaints of every 

student. In addition, the lecturers could sometimes be 

inaccessible or unavailable for the students to meet at 

certain period of times (due to them lecturing other 

students and sometimes travelling for official 

assignment). This problem, however, could be 

partially solved if students are availed the opportunity 

to talk to a convincing Chatbot which is able to 

respond to their complaints/requests. This research 

develops a hybrid chatbot that would be used for 

handling students’ complaints and answering 

frequently asked questions for the Department of 

Computer Science, University of Benin. To achieve 

this, the research develops a database were all 

information relating to the students such as questions, 

answers and feedback will be stored and thereafter a 

matching keyword and a string distance comparison 

algorithm respectively would also be setup to retrieve 

the best possible answer.  

 

This research utilizes a bot building platform- 
Chatfuel (www.chatfuel.com), that would aid in the 

creation of this responsive Chatbot and would be 

hosted using Facebook Messenger Platform (A 

Facebook Page acting as the bridge). The same type 

of platform (chatfuel) was used by [3] to develop a 

chatbot as a facilitator for new hires onboarding. 

 

II. BRIEF REVIEW OF RELATED LITERATURE 

It's no surprise that chatting or instant messaging is 

becoming more popular in the world, and Nigeria is 

becoming part of the movement [4].  A variety of 

Nigerian businesses already use chatbots to help their 

clients, as it is considered to be an excellent and most 

effective way for brands to have: increased customer 

engagement rate, monitor consumer data and gain 

insights on customer buying behavior/decision, better 

lead generation and improved customer service [5]. 
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The following are some of the existing chatbots that 

are fast growing with the tide currently in Nigeria: 

• Leo (UBA Chatbanking): is an Artificial 

Intelligence (AI)-powered Facebook Messenger bot 

that allow customers perform banking transactions 

or payment right from the chatbot. It was launched 

in September 1st, 2018 by The United Bank for 

Africa (UBA) 

(https://www.messenger.com/t/134602110609609) 

 

• Kudi.ai: is a financial chatbot which allows its 

customers to purchase mobile data/airtime, transfer 

money and pay TV Bills(StarTimes, DSTV etc.) via 

chat using Messenger, Telegram or through its web 

browser 
(https://www.messenger.com/t/1809238702640892) 

 

• Loystar NG Bot: Loystar is a chatbot developed to 

help anyone locate local brands within Nigeria and 

also users of the chatbot can shop for 

food/groceries, fashion items, book flights and hotel 

reservations 

(https://www.messenger.com/t/917436621715396). 

 

Other existing chatbot applications in Nigeria 

include:  Sami (Stanbic IBTC bot), Ada (Diamond 

Bot), and Oxygen (Keystone bank bot) [5]. 

 

Artificial intelligent chatbots, according to [6], 

makes use of machine learning to understand the 

context and intent of a question asked by the user 

before formulating a response and consequently 

generate their own answers to more complicated 

questions using natural-language responses.  The 

following chatbots, Leo (UBA Chatbanking), Kudi.ai, 

Loystar NG fall under this category. 

 

Hybrid chatbots, however, are rule-based chatbots 

and use a series of defined rules as basis for the types 

of problems the chatbot is familiar with, they can use 

simple/complicated rules but cannot however answer 

any questions outside of the defined rules [6]. In 

addition, they are generally faster to train, unlike the 

A.I. Chatbot, though the latter learn from information 

gathered, unlike the former that replies the users 

based on pre-defined rules [7]. They, like flowcharts, 

map out conversations in anticipation of what the 

individual might ask, and how the chatbot should 

respond [6].  For the purpose of handling students’ 

complaints, the hybrid chatbot is best suited and if the 

user has further questions to ask outside the scope of 

the chatbot, the option is speaking with “A Human 

Agent” is provided to the user. 

 

The CSC StudentBuddy chatbot designed for this 

study fall under this category of chatbots since it 

works on pre-defined rules set.  

 

III. PRESENT SYSTEM 

Students are required to visit the department on a 

regular basis just to get information. They are faced 

with the challenge of inaccessibility to administrators 

(Course Advisers, Student Advisers, Heads of 

Department etc.) within the department because they 

may be attending official meeting, teaching some 

other classes, or away on official assignment. 

A. Proposed System 

The proposed solution is to create a Chabot to 

simulate a human conversation, to assist students with 

their questions/complaints and to provide a more 

personal experience. Students would be able to ask 

questions related to the Computer Science 

Department in natural language that they are 

comfortable using. The chatbot will identify and 

understand what the user is asking and generate an 

appropriate response based on the conversational 

context. Immediate responses will be provided by the 

chatbot to reduce the need for the user to have to visit 

the department on regular basis.  

B. Methodology 

The proposed chatbot would simulate a human 

conversation, to assist the 400level Computer Science 

students with their questions/complaints and to 

provide a more personal experience. As mentioned by 

[8], advancements in artificial intelligence, machine 

learning techniques and improved aptitude for 

decision making have increased the practicality of 

integrating a chat bot into applications.  For response 

generation, the selected approach is the Rules-Based 

chatbot - in other words, a mostly linear, hard-coded 

system of questions and answers. “CSC 

StudentBuddy” will understand a series of questions 

in the domain of the respondents, and provide 

answers that have been pre-programmed. Facebook 

Messenger is the selected messaging platform for 

“CSC StudentBuddy”; it houses more than 1 billion 

users and currently surpasses whatsApp as the most 

interacted messaging platform in the world [9]. The 

study, in addition, adopted the methodological 

approach used by [3] in developing a chatbot as a 

facilitator for new hires onboarding. 

C. Design Aims And Conversational Flow 

One of the most challenging parts of designing a 

chatbot, is making the conversation flow as natural 

and efficient as possible because human interaction is 

non-linear, messy and mostly unpredictable [3].  [10], 

however, submitted that a well-structured dialogue 

reduces the user’s fear and stress by smartly 

addressing the issue and providing relevant answers  

 

The study sets the following conversation goals for 

the user: 

• how to register courses online;  

• details about the Head of Departments office 

hours and available facilities. 

• information about course registration 

processes and requirements needed by the 

students; 

• contact with the Bot Administrator (Human) 

for questions and feedbacks 
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• who are the course lecturers in the 

department 

• Information about lecture/faculty 

timetable/class venues. 

 

 

To design the chatbot flows from scratch, the study 

selected same tool- XMind, used by [3].  The study 

also adapted the same colour legend defined by [3], 

according to the categories of the possible types of 

input and output the chatbot might interact with. The 

color legend, as given by [3] is described in figure 1. 

 
Figure 1. Color Legend for Flow Mapping (Adapted from [3]) 

 

 
 

The user, in order to start a conversation with CSC 

StudentBuddy, is required to search “CSC 

StudentBuddy” from within the Facebook Messenger 

application (app) or otherwise accessing the bot link 

via m.me/cscstudentbuddy2019. When CSC 

StudentBuddy is found, the user is greeted with a 

short introduction as suggested by [11], [12], [13], 

[14], [15] and [16] and   cited in [3] along with a 

button “Get Started”, to start the conversation. 

[3], while discussing interactions in chatbots, 

submitted that “a clear welcoming message seems to 

be fundamental, centering the expectations of the user 

and explaining the purpose, functionality and 

problems that the chatbot can solve” [3]. Figure 2 

depicts an excerpt flow of the chatbot initial 

interaction mapping. 

 

Figure 2. Excerpt of the chatbot initial interaction mapping (Adapted from[3]). 

 
 

 

 

D. Chatbot Flow For “Course Registration” 

This particular flow allows the users to get 

information about how to register for their session 

courses, course registration commencement, who 

their course adviser for the session is, when to do 

their physical course registration, physical course 

registration requirements as well as time schedule for 
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the physical registration. Figure 3 depicts an excerpt of the “Course Registration Flow” from the chatbot. 

 
Figure 3. Excerpt of the “Course Registration Flow” from the chatbot 

 
 

E. Chatbot Flow For “Examinations” 

This flow avails the students access to get 

information about their semester examination 

timetable schedule (1st, 2nd and Faculty Timetable) 

etc. This is depicted in figure 4. 

 
Figure 4. Examination flow for “CSC Studentbuddy” chatbot 

 
 

F. Chatbot Flow For “Frequently Asked Questions” 

(F.A.Q.) 

This flow allows users to get answers to 

frequently asked questions. Some of this questions 

include: name of the course adviser, has course 

registration for the session commenced, students 

wanting the course code/title for all courses, issues 

with lost school Identity Cards (I.D)., what elective 

course(s) to choose as who are the key staff in the 

office to meet for possible assistance as well as Head 
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of Departments office hours. An excerpt of the F.A.Q. flow from the chatbot is presented in Figure 5. 

 
Figure 5: Excerpt of Frequently Asked Questions (F.A.Q.) flow 
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IV. DEPLOYMENT AND TESTING 

This section describes the efforts expended during 

the phase of deployment and usability studies, which 

were completed by a survey following the usage of 

CSC StudentBuddy. The chatbot can publicly be 

accessed on m.me/cscstudentbuddy2019. The demo 

video can be found on https://youtu.be/UunT6Xzj6qo. 

A. Initial Deployment  

[3] explained the way conversations are structured 

in Chatfuel using a simple diagram depicted in Figure 

6. 

 
Figure 6. Conversation Structure with Chatfuel and Facebook Messenger [3] 

 
A Facebook page for CSC StudentBuddy and a bot 

in Chatfuel is created, to commence implementation 

and thereafter linked together so that the Facebook 

page, which only acts as a bridge, hosts the chatbot.   

After creating the CSC StudentBuddy facebook 

page and linking the chatbot to it, all relevant blocks 

in Chatfuel are then created. as depicted in figure 7.  

 
Figure 7.  Blocks Structure for “CSC StudentBuddy” Chatbot (Source: Screenshot from dashboard.chatfuel.com) 
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The relevant block structure designed for the “CSC 

Studentbuddy” is depicted in figure 7. Embedded in 

each of these blocks are responses that attend to the 

respective users input.  For example, a user that clicks 

on the “Examinations” block while interacting with 

the chatbot, is greeted with the following response-

Hello [nameofuser], kindly click that which you need 

to see.  Thereafter, the user would be shown the other 

sub-blocks which correspond to the main block 

“Examinations”  

There is also an optional user feedback module as 

shown in figure 8, which is integrated into the “CSC 

Studentbuddy” chatbot build-up. This feedback 

structure is designed to solicit ideas/responses from 

user(s) on how best to improve the bots user 

experience/functionality. Responses garnered here are 

sent across to the administrator via email. 

 
Figure 8. “CSC Studentbuddy” Feedback Module on Chatfuel (Source: screenshot from dashboard.chatfuel.com) 
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B. Usability Validation and Analysis 

For the chatbot usability validation, five (5) 

400level full-time final year students from the 

Department of Computer Science, University of 

Benin were reached.  

In order to get feedbacks from the target users, a 

survey form was created with the use of Typeform, a 

simple and aesthetic service that is perfectly adapted 

to web and mobile which is used to create online 

forms for free.[3] The same type of form was used by 

[3].  The results from the usability testing are 

discussed below. 

The conversations between the users and the 

Chatbot are allowed by Facebook and Chatfuel to be 

viewed by page/bot administrators. Figures 9 and 10 

depict the interfaces for these conversations.

 
Figure 9.  A user’s feedback of “CSC StudentBuddy” chatbot (Source: screenshot from Facebook.com) 

 

 
 

Figure 10.  A user’s feedback of “CSC StudentBuddy” chatbot (Source: screenshot from Facebook.com) 
 

 
 

As depicted in Figure 9, feedbacks/responses were 

received from the users of the “CSC Studentbuddy” 

chatbot at the testing stage. These feedbacks aided for 

further improvement to the chatbot build-up. From the 

survey form sent out to selected users, 

suggestions/ideas were received. All five (5) users 

agreed that the chatbot contained relevant information 

related to almost every sphere that a 400-level student 

of the Department of Computer Science would need. 

Users also acknowledged the bots responses have 

been straightforward and not too smarty.  

 

On the downside, most users said that the chatbot 

understanding of free text questions was a bit limited. 

Some users said the chatbot did not include features 

about lecturer’s availability for classes, daily lecture 

schedule and list of all lecturers within the department 

and their designation. 

 

Based on these results/feedbacks from the users, 

improvements were then made on the chatbot (CSC 

StudentBuddy) to advance its scope. 
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C. Chatbot Improvement Phase Based On Usability 

Validation 

The following improvements were made on the 

chatbot: 

a. The CSC Stuentbuddy is a hybrid (rule based 

chatbot), its scope of design is to answer the 

basic/intermediate/repetitive questions asked 

by the 400level students of the Department 

of Computer Science; consequently, not all 

“free-text” questions inputted by users would 

come back with a favourable response. So in 

order for this to be limited , “A Live Chat” 

feature had to be integrated into the chatbot 

which availed users the opportunity to talk 

directly with an “Available Live Chat 

Agent” for the department,  from the comfort 

of their homes.  

 

b. Also the features about lecturer’s availability 

for classes, daily lecture schedule and list of 

all lecturers within the department and their 

designation were fed into the chatbot for 

improved usage.  

 

CONCLUSION 

The study demonstrated that chatbots, like “CSC 

StudentBuddy” are an effective way to provide 

students of the Department of Computer Science, 

University of Benin, Benin-City with fast, real time 

unlimited access to relevant information at their 

convenience. The primary design need of the chatbot 

was to mitigate the rate at which students had to visit 

the department to have some basic/intermediate 

answers to their questions, when responses to such 

questions could be provided to the users directly from 

the comfort of their homes.  

 

This chatbot is in no way perfect as it is a rule 

based chatbot that give responses to questions asked 

by the users based on certain rules/replies inputted in 

it by the administrators, although it covered 

reasonably the scope for which the bot was designed. 

However, for further improvements to the bots 

learning functionality, an appropriate and suitable 

Artificial Intelligence framework can be integrated 

into the current build-up, This would aid the chatbot 

in learning from the users free-text input and giving 

favorable responses in the future. 
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