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   ABSTRACT 
 

This dissertation is about an artificial intelligence chatbot which act as a virtual assistant for 

the students who are looking for education in Dublin. In real-world scenario a student register 

in a foreign education agency to pursue education in abroad. Many a time it was observed 

that the education counsellor could not give adequate amount of time in guiding the student 

either due to shortage of time or lack of knowledge. Consequently, it becomes a hurdle in 

admission process and for applying student visa. In order to remove this hurdle the 

dissertation contribute a conversational bot to assist students regarding education search and 

information related to any institutions or universities in Dublin. The conversational bot was 

been developed in Python programming language using machine learning algorithm and 

natural language processing. According to the participants in user evaluation test the voice 

feature in bot makes more interactive for communication. 
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1. INTRODUCTION 
 

1.1 Background of the Dissertation: 
It has been observed that technology had played a vital role in providing various inventions 

to make human life easier. Such inventions include ‘chatbot’  which continue to strive to solve 

human problems instantly. Chatbot or conversational bot or one can simply say bot is a 

software application that performs automated conversation with humans. Conversation can 

be either text, voice or both.  

 

Various e-commerce companies like Sephora, eBay, H&M and Aerie used chatbots to enhance 

the quality of customer service and to increase the sales. On the other hand, the e-commerce 

giants like Amazon, Walmart, Alibaba Group etc. are in engage to develop chatbots so to be 

on par with their competitors. The horizon in utilization of chatbot is not limited to e-

commerce companies but it has been extended to banks, IT enterprises, travel companies, 

health  and other institutions. According to survey by Oracle, business are beginning to see 

the benefits of chatbots for their customer facing products. 80% of respondents said that they 

planned to use chatbots by 2020.(Business Insider, Dec 14, 2016). 

 

Chatbot applications in education is an excellent way to transform the way institutions 

interact with students today. In fact, it is now further easier for students to explore more 

about their options and things they do at school. Chatbots  improve student interactions and 

are acting as game-changer in the innovative education technology world.(Manpreet Kalsi 

Engati Blog, 2019). 

 

1.2 Existing Problem: 

Education is a gateway to open the seas of opportunities. Therefore, many students are 

looking forward to enrolling in a course in international universities or education institutions. 

It is quite obvious that both students and parents attend various education seminars and 

counselling. Generally, education counsellors  cannot spend adequate amount of time in 

guiding the students due to increase in number of students and shortage of time. So, it is 

quite obvious that, students spend long hours not only in scrutinizing the university’s website 

but also in reading the prospectus.  

 

Students get annoyed when they find the contents of websites and prospectus are not concise 

and crystal clear. Their anger gets added, when after spending long hours in university’s 

website or prospectus, their doubts or queries were not been cleared. Consequently, both 

parents and students are anxious about the deadlines of admission process. Which 

sometimes, also leads to difficult to get student visa at right time for international students. 

So, the solution for this situation is instant answer in concise manner.  
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Chatbot is capable to provide instant answers on questions that tend to come in student’s 

mind while looking for admission. It can give short answers instantly in a crystal-clear manner. 

Hence, chatbot can save lot of student’s time and low down their stress. It will not only be 

helpful to international students but also to the local ones.  

 

1.3 Research Questions: 

Q1. How can artificial intelligence chatbot can help international students who are looking 

for colleges or universities in Dublin? 

Admission process in not a cakewalk and especially for international students because, to file 

for student visa, an offer letter form a college or a university is a must in hand. Hence, 

students spend long hours to scrutinize websites and prospectus  for the details of 

prerequisites and other conditions. The goal of chatbot  is to provide instant answers to 

questions related to all colleges and universities in Dublin. This will  make a smooth way for 

admission process.  

 

Q2. Can adding voice in chatbot  increase quality in user interaction? 

Embedment of voice in chatbot will make the conversation more interactive with user. Due 

to embedment of  voice,  user will tend to ask more questions and  will not feel bored. Voice 

will also add fun in conversation. 

 

1.4 Aim and Objective: 

The main aim of the thesis is to implement a chatbot that can help students who are planning 

to pursue education in Dublin. It has been observed that both students and parents do not 

get answer of some questions from education counsellor during counselling session. This is 

due to  various factors like shortage of time or lack of knowledge from education counsellors.  

 

So, looking at such situation, this thesis deals with how a chatbot can act as virtual assistant  

in guiding students who are looking for education in Dublin. The chatbot will answer to 

questions related to colleges and universities that are present in the city. The thesis will also 

investigate most frequently  and the type of questions asked by students. These questions 

will be use to train chatbot so that it’s performance may increase.  
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1.5 Strategy plan of study: 

The study has taken various phases in order to complete its research and to make a final  

conclusion. The figure 1. demonstrate what phases that, the study had  carried to make its 

final point.      

 

                                     

                                                                                               

 

 

                                                                

                                                                                                                

 

                                                                                                                               

 

 

 

 

 

                                                                          

 

 

 

                                                                                                                  

 

 

 

                                                       

                                     

 

 

 

 

 

 

                                   Figure 1: Strategy plan of study (Source: Created by Author)   

        

The strategy plan has been divided into various phases and as follows: 

 

1. Introduction: This phase describe the reason to take the dissertation topic. And how the 

study can solve the existing problems and thus make life more simpler. Moreover, it divulge 

the scope and contribution of thesis. 

Introduction 

Literature 

Review 

Methodology                    

Result 

Discussion 

Conclusion 

Future work  

References 
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2. Literature Review: Summary of similar previous research papers related to chatbot are 

illustrated. Also, it illustrate the pros and cons of similar existing model. 

 

3. Methodology: This phase illustrate various techniques and tools that are consolidated to 

develop the model. Also, it divulge the architectural design and implementation of model.  

 

4. Results: It denote what outcome is obtain when model is tested. How interactive the 

communication will be when chatbot communicate with user in  both text and voice. In 

addition to this, the phase will also describe overall chatbot performance. 

 

5. Discussion: In this section, the result of the model is analysed. In addition to this,  this phase 

address the challenges faced during the period. Also, it divulge the strength and limitation of 

the model. 

 

6. Conclusion: According to the previous two phases i.e. results and discussion,  this phase 

will denote the final note of thesis. 

 

7. Future work: On the basis of result analysis how chatbot can be more improvise and what 

work is remain for other researchers to do.  

 

8. References:  This phase include various books, websites, journals and other study sources 

which are used to refer to carry on thesis. Moreover, it thoroughly acknowledge the 

contribution  or help of other people directly or indirectly  in completion of thesis. 

 

1.6  Scope of  the dissertation: 
Existing chatbots are mostly been developed in either C++ or java language. And there is no 

room for doubt that these chatbots are working well. But, for a change, this dissertation deals 

with  a model that was been developed in ‘Python’ programming language. What stand out 

python from other programming language is that, it does not need ‘Compiler’ to execute 

python programs. Moreover, like C++ and java, python do have  features of object oriented 

but, it’s  codes and syntax are simple, easy and fast to execute. 

 

The dissertation has undertaken that, the chatbot model should be user friendly, robust, 

reliable, interactive and of high accuracy result. On real-time scenario, it has been observed 

that, education counsellor does not give adequate amount of time to an individual due to 

high number of potential students. Hence, the model should act as an ‘substitute’ of 

education counsellor and it should be available all the time. Therefore, model should be web-

based. And, this was another vital reason to develop  the model in python language because, 

the language is utilized to host the conversational model on web server. 
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 In addition to this, user should access the model without any credentials. Hence, the model 

does not possess any authentication or authorization system.  

 

1.7 Major contribution of thesis: 

The major contribution of this thesis is a chatbot which was built in python programming 

language using machine learning. Various python libraries has been incorporated to built 

backend as well as frontend of the model. It has been tried best to make the model more 

interactive and less complex to handle. Also, to satisfy the user of all ages the voice and text 

of the model is set to appropriate level. Hence, the model was been tested from many 

enthusiastic chatbot user. User’s feedback was taken through questionnaire form. And, their 

feedback was considered so that the changes can be  made to improvise the model.  

 

The datasets was taken from ‘Frequently Asked Questions’ page of universities’ and colleges’ 

websites. So, keeping in mind GDPR norms all these websites has been cited in ‘Reference’ 

page of this document. The developer tried the best to build model within the boundaries of 

GDPR norms. Hence, all the reference materials and sources have been cited in ‘Reference’ 

page. The whole  dissertation including the  dataset, reference material and sources are 

strictly used for education purpose only and it would not be transfer to any third party.  
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2. LITERATURE REVIEW 
 

Enterprises in today’s  world  has realised the importance of chatbot to retain their   

customers. Therefore, many enterprises are willing to deploy it for good customer services. 

Because of this many researches has been taken place  previously due to increase in demand 

for this new evolution.   

 

2.1 Purpose of  chatbot: 

To begin with, there are researchers who had come up with the reason of existing of chatbot. 

Authors like  Bayan Abu Shawar and Eric Atwell (2007), in their paper they described that,  the 

main aim of chatbot is to facilitate Human Computer Interaction (HCI) which means to allow 

users to express their interest, wishes or queries directly and naturally by speaking typing and 

pointing. Chatbot is a system to stimulate a human conversation; the chatbot architecture 

integrates a language model and computational algorithms to emulate informal chat 

communication between  a human user and a computer using natural language. Moreover, 

the strength of the paper is that, authors has elaborated the methodology and experiment of 

chatbots with users in different domains like entertainment and education.  

 

On the other hand,  according to author Menal Dahiya (2017), the purpose of  chatbot was  

to transport data from a computer without having to think for proper keywords to look up in 

a search or browse several web pages to collect information; users can easily type their query 

in natural language and retrieve information. To prove her point she had developed a 

traditional chatbot using java programming language . The reason she had chosen this 

language was due to java applets as they are easy to create dialog box, but she hasn’t given 

test evidence of chatbot.  

 

2.2. Classification and different approaches: 

After describing the reason for existing of chatbot in previous section let us investigate it’s 

categories. Many developers and researchers have tried to develop chatbot using different 

methodology. Consequently, also leads to its classification and its application in various 

domain. 

 

Authors K.Jwala, G.N.V.G Sirisha, and G.V. Padma Raju (2019), in their paper they have 

described the classification chatbots into conventional and domain based chatbots. 

Conventional chatbots are those which is design for fun purpose like Chit-Chat bots. Such bots 

do not focus on any target but involve in general conversation. Domain based chatbot is 

further classified as open domain and closed domain chatbot.  Open domain chatbots are 

versatile that are designed to answer any question.  Whereas, closed domain chatbots are 

designed for specific area of interest like providing route for new visitors. 
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Next, authors have described two types of architectural models i.e. Generative models and 

Retrieval models. Generative models are human  style conversation bots which require 

millions of examples to train in order to get decent quality of conversation. Retrieval models 

are very easy to build and provide more predictable results. API’s are available to build 

retrieval chatbots.  

Also, authors wrote about different metrics used to evaluating chatbots. According to them, 

metric is quantifiable measure that is used to access a business process. In context to chatbot 

it is used to evaluate the performance of chatbots. Metrics such as BLEU score, Turing test, 

interoperability, scalability and speed is used to test the performance of chatbots. 

Moreover, according to authors, dataset play a vital role in designing a chatbot. It is necessary 
to pre-process the dataset to get accurate outcome. For data pre-process word embedding is 
must so that machine can understand words in a particular format. It is nothing but numerical 
representation of text.  
 

2.3 Evolution of chatbot: 

From time to time, chatbot has been evolved from simple primitive conversational 

component to intelligent and emotional bot. This evolution has been proved by two papers.  

 

The first one,  Honghao Wei, Yiwei Zhao and Junjie Ke (2017), has introduced human emotions 

in their chatbot. The purpose of developing such kind of chatbot was  they felt that, with 

emotions human words can be understand more better. They  had trained their chatbot with 

different emotions. They applied Ekman’s atlas of emotions i.e. anger, disgust, joy, fear, 

sadness and surprise to train their chatbot. 

 

In this paper for methodology, to generate responses with different sentiment, they used 

three mechanism, modified Sequence-to-Sequence model, deep reinforcement learning and 

Emotional Chatting Machine model. Whereas, for generating response, Sequence-to-

Sequence encoder-decoder model was used.  Deep Reinforcement learning was used to train 

the model, they have used two chatbots to chat with each other so as to increase the 

performance. However, the limitation for this study is that, for experiments, out of the three 

mechanisms i.e. Sequence-to-Sequence model, deep reinforcement learning and Emotional 

Chatting Machine model, only two has undergone for experiments because the testing in 

reinforcement learning was not completed.   

 

The second paper about this subtopic is regarding for long conversation. Author Anjana Tiha 

(2018), in her paper she mentioned that, she had developed a conversation bot for dialogue 

generation and text summarization. For methodology, she had used deep neural network 

with Google’s Neural Machine Translation (GNMT). The reason she chosen deep neural 

network because, of Recurrent Neural Network (RNN) architecture which is predominantly 

use for natural language processing (NLP). Where,  Google’s Neural Machine Translation 
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(GNMT) is used for dialogue generation and text summarization. The strong point of the 

chatbot is the outcome of the experiment, initially the response were moderate but later 

improvement the response rate were become better  

 

2.4 Horizon of chatbot in online domain: 
Chatbot has an exceptional application in online domain. E-commerce companies have been 

started deploying chatbot for instant and better customer services. Usually, the customers 

need assistant during scrutinize of websites and for buying the products. During that time 

many doubts and queries arise in their mind. In order to solve the  customer’s problem, e-

commerce business realized that  chatbot will act as a good virtual assistant.  

 

Authors, Md. Shahriare Satu, Tajim Md. Niamat Ullah Akhund and Mohammad Abu Yousulf 

(2017), had developed a model of e-commerce site that was interactive to its users with 

different services to build a reliable intelligent chatbot (assistant) was responsible for regular 

customer service. In their paper, they had introduced the topic on how customer face issues 

during online shopping. To make their point they had written that, in online shopping a 

customer need an assistant to help regarding the products. So, to overcome this issue they 

had developed a chatbot that can answer the customer query and fulfil their requirements.   

Also, in methodology, the chatbot was developed using AIML language. Pattern matching 

algorithm will matched the customer query in the knowledge base system to give response. 

Knowledge Base System is a database which consist of AIML files. They have given few steps 

on how the customer and chatbot interaction will takes place. Moreover, they had installed 

language translator and used ‘Avro keyboard layout’, Unicode and ANSI because AIML files 

support these tools. These tools convert English language to Bangla language and vice-versa. 

However, the limitation was that, the model had lack of mining outcome as requirement. And, 

it does not contain sufficient natural language characteristics.  

But there are instances, customers complaint that their raised queries were not responded 

during  online shopping. Even the concern authorized person do not take follow up of such 

unanswered problems. Looking at this scenarios, authors Anbang Xu et al. (2017) has 

developed a chatbot is due to a majority of customer service request in social media were not 

addressed timely or even not addressed at all. Yes, now a days, users turned to social media 

for customer service is increases rapidly. Many of time users request is responded late or it is 

not responded at all. To counter the issue of customer support in social media, they build a 

chatbot using deep learning technique.   

For methodology, start-of-the-art deep learning techniques such as Long-Short-Term-

Memory (LSTM) networks were applied to generate responses for customer-service requests 

on social media. The system took a request as the input, computes its vector representations, 

feeds it to LSTM, and then output the response. The system was trained on nearly 1M Twitter 

conversations between users and agents from 60+ brands. In addition to this, they have used 
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the technique of word embedding. The system adopted a word embedding method, 

word2vec neural network language model, to learn distributed representations of words from 

customer service conversations in an unsupervised fashion.  

Moreover, the strong point of the paper is that, in evaluation, they conducted a content 

analysis revealing two major themes related to user requests on social media i.e. emotional 

and informational. They found out that more than 40% of requests were emotional without 

any specific information. Whereas, the weak point of this study is that overall it was  very long 

and tedious process. 

But there are some cases where irritate customer or user type foul or swear words in chatbot. 

Using of swear words is a rampant issue in online world. This can also leads to serious brawl 

not only in society but also between two nations. Even today, social networking  companies 

like Facebook, WhatsApp, Twitter and YouTube do not have any system to block the foul 

languages. 

To address such circumstance, author Yixuan Chai and Guohua Liu (2018) had developed a 

chatbot that has a mechanism to block the swear utterance. In their paper, they have 

introduced the topic  with the problem where existing chatbots are still facing. The issue is 

that, some chatbots started conversation with using foul languages and racist comments. In 

order to tackle this issue, the authors introduce a censor to check whether the chatbot’s 

utterance is appropriate or not. If the speech is inappropriate, the censor will block it and give 

a negative reward to “punish” the chatbot. 

In addition to this, in methodology, the architecture of  model consists of two parts: an 

utterance censor and a deep reinforcement learning chatbot. The censor classifies the 

utterance generated by the chatbot into “normal utterance” and “offensive utterance”. If the 

generated utterance is classified as an offensive utterance, the censor will block it, and give a 

negative reward to the chatbot. The chatbot updates its weights by the reinforcement 

learning process when it gets the reward. Through the reinforcement learning process, the 

chatbot will reduce the probability of offensive utterance generation. 

Moreover, they had put their model to experiment. For experiment settings, they have used 

Seq2Seq model with 3 encoder layers and 3 decoder layers, each containing 1024 LSTM units. 

The chatbot generates 3 responses in order of decreasing generation likelihood. The first 

response becomes the final output and the others are candidate responses. The supervised 

learning rate is 0.0001, and the reinforcement learning rate is 0.05.  

However, the limitation of the experiment was, high learning rate also cause the chatbot to 

forget basic level of conversational skill learned previously. To combats this issue, they have 

updated the last encoder layer’s parameters. On the other hand, the good point of the 

experiment was, they have successfully create the chatbot with empirical results. Empirical 

results showed that, the proposed architecture enables online learning chatbots to self-
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purify, and the character-level LSTM can deal with the problem of disguised profane words. 

However, they learned that, the censorship system needs to be constantly updated due to 

the rapidly changing nature of offensive utterances. 

2.5 Horizon of chatbot in education domain: 

The significance of chatbot is not limited to e-commerce or social networking domain. But, 

it’s horizon touches to education sector also. Its need was realized when students require 

assistance during admission process or want to know certain things about college or 

universities. Students sit for long hours to inspect website looking for certain things like 

examination date, timetable, events and much more. But, sometimes it happens that after 

the long search they fail to get the desired answer. 

 

Looking at such situation researchers like Neelkumar P. Patel et. al (2019), had developed a  

chatbot which can be used anytime anywhere to solve college or university related queries. 

The chatbot can be attached to website of any college or university. Hence the named given 

‘UNIBOT’ which means university chatbot. In their paper, they have introduced the topic by 

problem faced during admission time in college where students ask multiple queries like fees, 

schedule, term start etc. Also, they have stated that such process is very time consuming and 

tedious. To solve such issues, they have created a chatbot that can be attached to any 

university website and can use anytime.  

Next in the paper, authors have described design of the model. The project  Graphical User 

Interface (GUI) was similar to a Messaging Application. The front-end was developed using 

HTML, CSS and jQuery. Ajax was used to call and get response from PHP file, whereas, jQuery 

was used to display the messages to the user. Authors has used SQL database to store the 

answer of query which is submitted by the user.  

The merit of the model is that it provides more option when nothing is found whereas the 

other chatbot simply display ‘no match’ message. If the user misspells words in the message 

submitted, the chatbot also provides suggestions to the user. Also, the bot can save user’s 

details, if the user write query in the format “my..is..”. This detail are saved in local storage of 

user’s computer using jQuery. 

Similarly, there has been one more research paper which  illustrate about the similar bot in 

education domain. Prof.K.Bala et. al (2017) had developed a college inquiry chatbot that was 

built using artificial intelligence algorithms that analyze user’s message. The reason behind to 

develop this conversational bot is that, to answer the queries of user regarding college 

management , events and college related activities. College-related activities such as annual 

day, sports day, intake and other cultural activities. It will help the students/user to be 

updated about the college activities. Also, the chatbot is web-based application. 

Secondly, the authors have taken the help of ‘Question-Answer’ system. QA system selects 

the most appropriate answers by linguistic features available in natural language techniques. 
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In their paper, in ‘Proposed System’ section, the authors has written about the flow of 

function of chatbot. The first step, user registers himself/herself on Chat-Bot application and 

submits his/her complaints or queries. In second step, NLP is applied, and sense of the 

complaint is detected. The sense of the words is found using part of speech tagging and 

wordnet dictionary. By Using the sentiment analysis negation level of a complaint was 

detected. Then it  checked that was there such question registered in database. If the answer 

was found then that answer was sent to user. If a question was not found in the database 

such questions are answered by admin person. Once he answered the question the answer 

was sent to user. And that question along with answer was stored in database so that 

whenever such questions will be asked so that they get answered directly from the database. 

Moreover, in ‘Proposed Method’ section,  the chatbot consist of core and interface that was 

accessed the core in MySQL. The good point about the model was that, natural language 

processing technologies  were used for parsing, tokenizing, stemming and filtering the 

content of the complaint in order to get good outcome. Also, the authors  used the Porter 

Stemmer Algorithm for removing the suffix words in English.  

Some researchers had extend their limits regarding application of chatbot in education 

domain. There are chatbots which is not only for interaction but also to educate  the people 

about certain things or particular domain. This has become a new technique to educate 

people especially for those who did not wish to sit long hours in reading books. 

Ameya Vichare et. al (2015) had developed a chatbot can be used for educating the user about 

sports. The database was fed with sports related data which was coded using AIML. Their 

paper described the comparison of three existing chatbot named ELIZA, ALICE and Siri. They 

have evaluate these three systems and took certain vital features and implemented in their 

own proposed method.  

Moreover, the authors has written about methodology that has been used in their own 

chatbot. The model work used a pattern matching algorithm used depth first search (DFS). It 

convert user’s queries from speech to text using a speech-to-text converter and back to 

speech as an output to the user. The speech-to-text converted using Google speech 

recognition API. Whereas, the conversion of text back to speech is implemented using Google 

text-to-speech synthesis. 

2.6 Horizon of chatbot in healthcare: 
Researchers have started exploring the application of chatbot in healthcare sector also. 

Doctors sometimes do require critical information during operation or treatment of patient. 

So, a virtual assistant will be the better idea to help them in such scenario. Even,  

conversational bot can be useful for the patient also, like to get appointment, medical bills 

payment or to get information about charges of treatments in hospital. The chatbot can be 

install in the intranet of the hospital. 
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Such research was  done by Kevin F. Seals et. al (2017). They had created a virtual radiology 

assistant that used deep learning to assist clinicians with a wide variety of radiology needs. 

They believed that, this clinical tool will be valuable to both clinicians, who will be able to 

more rapidly access useful information, and radiologists, who will have more uninterrupted 

time to focus on caring for their patients. 

In paper, the authors have given the reason for why it has become a necessity to develop the 

model. The reason is that, for optimal patient care both clinician and radiologist must have a 

good conversation without time delay. They have also mentioned that, phone conversation 

between them is time consuming and cause distractions.  

Next, for methodology, though there is no separate section for it but they have implemented  

the model using neural network using the Natural Language Classifier of the Watson 

Application Programming Interface (API). The chatbot developers also used python algorithm 

to convert  JavaScript Object Notation (JSON) to Comma Separated Values (CSV) format  to 

enhance the neural network of the Natural Language Classifier.  

The strength of the research was that, they have written about how neural network 

understand the user input and give the output. For that, neural network was trained with 

numerous keywords that were associated with each information modules. The trained neural 

network was thus smart enough to understand a wide variety of user inputs that may suggest 

a particular clinical issue. 

2.7 Horizon of chatbot in community domain: 
It has been a good pioneer if chatbot will be use for community interaction. Though there are 

social networking sites which are in public domain but when it comes to security, the private 

component are better and to avoid communication gap. 

 

This has been proven by Ram G Athreya et. al (2018), they introduced the DBpedia chatbot, a 

knowledge- graph-driven chatbot designed to optimize community interaction. The bot was 

designed for integration into community software to facilitate the answering of recurrent 

questions.  

In paper, for methodology, the architecture was based on a modular approach to account for 

different types of user queries and responses. The core of the DBpedia chatbot was  based on 

the Spring framework and can run on a single core machine or be distributed across a cluster. 

And, they have used machine learning algorithm i.e. K-means clustering to develop the bot. 

In addition to this,  authors described the challenges they faced. They have faced four main 

challenges during building the chatbot. The first one was understanding user queries. The 

second was to  fetch relevant information based on the queries. The third one  was  to  tailor 

the responses based on the standards of each output platform. Last, to develop sub- sequent 

user interactions with the DBpedia chatbot. And, about limitations, authors aim to extend 
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DBpedia chatbot in the future to overcome the current limitations, e.g. they will include other 

approaches such as the DBpedia relationship finder, more data sources and evaluate 

feedback on chatbot-user interactions. 

It is quite obvious that, in a community  sometimes events or celebration of festivals takes 

place. Community people do decide to have a  get together with each other during such 

special days. In order to have a get together and  for celebration, schedule of an event is made 

which is quite an easy task. But it is not an easy job to schedule multiple events at a time and 

send reminder to everyone. The solution to this problem is solved by Chuanddong Yin et. al 

(2018) . They have created a  task-oriented chatbot that help user to create an event calendar.  

Limitation of the research was, to complete the task of event calendar  had several slots such 

as time and locations need to be fill and the chatbot need to identify such slots through 

conversation with the user. But due to influent language of different people it was difficult to 

identify such slots. This happened because the user utterance  confidence given by automatic 

speech recognition (ASR) and natural language understanding (NLU) systems was low. 

However, the good point of the research was that, this issue was tackle by confirming the 

dialogue with a user whenever his or her utterance confidence is lower than a predefined 

threshold. 

For methodology, the propose model was Parameterized Auxiliary Asynchronous Advantage 

Actor Critic (PA4C). This model consists of  Parameterized A3C (PA3C), which solves the huge 

action space problem in traditional RL models for chatbot training. And, Auxiliary tasks, which 

helps model discover the states with large rewards and enhances model robustness. 

2.8 Rationale of the research: 

After read-through of all above papers, it has been come up with that, the conversational bot 

is no longer a chit-chat machine. It is the evolution in technology that can affects the 

businesses to an extend and the door is still open for improvisation and researches in different 

domain. Also, the experiment with different techniques and tools is yet to be done. 
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3. METHODOLOGY  

3.1 Outline: 

The thesis paper is the documentation of artefact. It can be served as a ‘Manual’ to many 

aspiring researchers. To encourage them, the research method should describe the details of 

tools, techniques, gathering and pre-processing of data, architecture and implementation.   

Due to this, researchers can review the results by replicating the experiment themselves and 

testing the validity (Martyn Shuttleworth, 2019). 

 

This thesis paper give the detail information from scratch about creation of  virtual assistant 

for students who are looking education in Dublin. This virtual machine not only answer the 

queries of students but also save their time. Consequently, it will add smoothness in 

admission process. Moreover, the conversational bot will act as a helping hand for the 

education counsellor. 

 

3.2 Planning of the project: 
But first things first, a good scheduler was necessity for time management. Therefore, a  

certain time period was setup to complete sub-task of the model. Sub-task like data 

collection, data pre-processing, architecture design, implementation etc. The overall time 

period was three months i.e. twelve weeks. Out of which the maximum time was decided to 

be given in development of backend of the model as it was assumed that, to create a correct 

the logical flow of mechanism, several trial and error need to be done. Whereas,  the 

minimum time period  i.e. only a week was decided to be given for data collection and pre-

processing.  In planner, it was decided to complete the model in ten weeks because, it was 

assumed that,  two weeks are required for error correction and to improvise the model. Below 

figure 2 illustrates the planner of the project which was setup for time management.  

 

https://explorable.com/experimental-research
https://explorable.com/validity-and-reliability
https://explorable.com/users/martyn
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                                       Figure 2: Planner (Source: A template in canva.com) 

                                      

3.3 Data collection and pre-processing: 
The first task of the research method was collection of raw data. The data was collected from 

the ‘FAQs’’ of the universities websites.  The data was collected from  ten education institutes. 

Almost, all the frequently asked questions was been collected to train the model. So, the size 

of the data was large. All these ‘FAQs’’ data has been cited in reference page of this document. 

Whereas, the data for greetings like ‘Hi, I am fine, thank you, good bye’ was made dummy. 

So, that, it will take an initiative to start as well as to end the conversation.  The collected data 

was stored in different sets of YAML files according to the institutes.  

 

YAML stands for ‘YAML Ain’t Markup Language’. Basically, YAML is used for configuration files. 

Also, it is used for data storage and transmittion. It is less complex than XML but has similar 

functions. The reason to choose this file  for data storage because, it natively supports basic 

data types such as strings, integers, floats, list, dictionary and arrays. All these are in-built data 

types of python programming language. Also, python can easily read data from YAML file. The 

figure 3 is the slice snap of the data. 
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                                            Figure 3: Slice of  Dataset (Source: students.dbs.ie) 

 

The data was already well formed and structured because, it was collected from the websites 

of universities and institution. The data was without noise, missing attributes, inconsistency 

and outliers. Hence, no  data cleaning and data preparation was required. It was a plain text 

in proper grammatically correct  English sentence.  No data pre-processing was required. 

 

3.4 Data flow diagram (DFD): 

A data flow diagram (DFD) is the graphical way of representing the flow of data from input to 

output and vice versa in a system. The diagram aid to understand the process of the system. 

In this diagram the symbols or notations used are rectangles, circles, squares, parallelograms, 

arrows, lines etc. Moreover, it describes about the data sources, data storage component and 

destination in a system. It can also be represent as the blueprint of a model or a prototype. 

There are two main types of data flow diagrams Yourdon-Coad and Gane-Sarson. The main 

differences between these two types of diagram is Yourdon-Coad use round circles to 

symbolize  the process whereas Gane-Sarson use rectangle with round corners to symbolize 

the process.  In this research Yourdon-Coad type data flow diagram was used for pictorial 

view. 

 

3.4.1 DFD Level 0: 

The DFD level 0  is the diagram which described very basic graphical view of the system. It 

described the flow of data between external entities in very fundamental manner. In this 

diagram there are two external entities i.e. ‘User Interface’ and ‘Chatbot’. The process i.e. 

‘Machine learning’ and ‘Natural Language Processing’ are symbolize in round circles. From 
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the diagram, a user will initialize the chatting or simply ask query through text or voice using 

microphone. Then the query will be send to process. Machine learning and natural language 

processing will be applied to the query. In this stage, a response will be selected by the process 

and it will be send to the chatbot. The chatbot will send this response as an answer to the 

user via test or voice. In this way, a chatbot will act as a virtual education counsellor and guide 

the students for education. The following figure 4 illustrate the level 0 data flow diagram of 

the prototype.   

 

                            
                                            Figure 4: DFD Level 0 (Source: Created by author) 

 

3.4.2 DFD Level 1: 

DFD level 0 portrayed the basic graphical view of the mechanism. It only depict the flow of 

data from input to output and vice-versa without reveal of the data storage and other 

processing unit. Data flow diagram (DFD) level 1 elaborate the more insights about the 

mechanism of the model. It splits the single process of DFD level 0 into two processing units. 

 

From the figure 5, the user will initialize the conversation or simply ask query through text or 

voice. The query will enter the chatbot through graphical user interface. Sometimes user 

often make these mistakes unintentionally .The query or data may or may not be  legitimate. 

Which means, that, in query  there might be the presence of noise, error, special characters 

or spelling mistakes. This is very true in human nature. The query is send to natural language 

processing to refine the errors or noise.  From natural language processing unit, the refined 

data enter to machine learning algorithm processing unit. This unit will search for response in 

knowledge base via pattern matching. The response will be selected. This will be pick up by 

various python programming libraries. The selected response will be send to the user through 
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text or by voice. Suppose no response is found via pattern matching, the chatbot will display 

the default response i.e. ‘I do not understand’. 

 

 

 
                                       Figure 5: DFD  Level 1 (Source: Created by author) 

 

3.4.3 Use Case Diagram: 

Use case diagram describe the user interaction with the system. Use cases  which are oval in 

shape describe what are the expected behavior of  user and the system. This diagram does 

not depict how the behavior or response is been done.  The  following figure 6 describe the 

use case diagram of this thesis. There are two actors in the diagram they are user and chatbot. 

Between these two actors what type of interactions can be made is depicted in the diagram. 

Interactions such as a normal chit-chat or conversation, to ask query regarding education and 

to give response to that query. Suppose the response to a query is not found in database, the 

chatbot will give default response i.e. ‘I do not understand’.  
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                                  Figure 6: Use Case Diagram  (Source: Created by author) 

 

 

 

3.5 Activity Diagram: 

Activity diagram is the flowchart of activities. It represents the workflow between various 

system activities. It is also called object-oriented flowchart. It is similar to a flowchart that 

visualizes flow from one activity to another activity. Activity diagram consist of activities that 

are made up of smaller actions (‘Guru 99’, 2019).  
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                                      Figure 7: Activity Diagram  (Source: Created by author) 

 

 

3.6 Architecture: 

 

3.6.1 Introduction: 

The architecture design illustrate the graphical view of mechanism in a system. It elaborates 

more about the components and their functions in a system. It helps to understand the 

mechanism of the system in more better way. The designing of an architecture of the project 

is the previous step to implement the model. 

 

3.6.2 Proposed system design:  

The main objective of the architecture design was to understand the mechanism of the model 

in more comprehensive manner. The proposed architecture design was inspired from 

previous research papers (Prof.K.Bala et. al 2017 and Neelkumar P. Patel et. al 2019). The 

proposed design was sub-divided into many sections. These section was named as user, 

chatbot system and database connection. Each section carried out their own functions. The 

following figure 6 shows the architecture design of the model. 
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1. User:  The user initialize the chat or simply asked query  related to education. He or she 

either type the text or simply speak to chatbot directly using microphone. The user can 

terminate the conversation at any time. 

 

2. Chatbot system: The query  enter in the chatbot system. The voice data  gets converted 

into text. It is obvious that, sometimes human makes mistake in typing or noise get mix up 

with actual voice tone. Due to this, data may possess noise or error. Natural language 

processing was used to remove the noise, error and other impurities. Machine learning 

algorithm search the best match response to that query from knowledge base. After 

selection of the response it will send to the user via voice or text. 

 

3. Data connection: This section possess two components knowledge base and database. The 

data was stored in knowledge base. The response to the query was selected from the 

knowledge base. After the selection of response, it was recorded in the database for 

training of the model.  

 

 
                                     Figure 8: Architecture design  (Source: Created by author) 

 

3.7 Proposed Method: 
After architectural design was finalised then the next step was to select instruments, tools 

and techniques to build the model. Various previous research papers were scrutinised to get 
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idea regarding how to build the model. After a long search and reviewing of previous  papers 

the following techniques and tools were decided. 

 

1. Programming language: This programming language was used to create the backend as 

well as the frontend of the model. Python is the open source language. Due to this, many 

active developers and programmers in worldwide are creating the libraries and available for 

assistance in the internet. This programming language is widely used for graphical user 

interface (GUI) development.  

 

2. Natural language processing: When the query enter in chatbot system. It was considered 

to be a proper English language sentence. However, the sentence may possess the stopwords 

and sometimes it is possible that it may contain error or non ascii characters. In order to deal 

with such issues a python library  Natural Language Tool Kit (NLTK) was installed. All the 

function of natural language processing was done by NLTK. 

 

3. Search Algorithm: Search algorithms are use in artificial intelligence in order to achieve the 

goal. These algorithms operate in the background of the system. So, when query enters in the 

system, the model tries to apply search algorithm in order to select the response. The model 

select the response when the query meet the following criteria: 

• The similarity of the query to the response statement be high. 

• The frequency of the response statement occur in previous conversation. 

• The query and response statement seems to be in same category. 

 

4. Naïve  Bayes Classification: After the selection of response by search algorithm it was 

justified by naïve bayes classification algorithm. It is a probabilistic classifier that makes 

classifications using the maximum a posteriori decision rule in a Bayesian setting (Devin Soni, 

2018). This machine learning algorithm is widely used for text classification. The advantage of 

this algorithm is that, it does not require the large amount of data for training the model. 

Naïve bayes classifier is based on Bayes’ theorem and is one of the oldest approaches for 

classification problems. 

                                                            P(A|B)  =   P(B|A) *P(A) 

                                                                                     P(B) 

The objective here is to determine the likelihood of an event A happening given B happens 

(Ram Sagar, 2019). 

 

5. Database: Data was stored in YAML file. But during run-time, the conversation was 

simultaneously being stored in a database. The reason to do this was to train the model and 

to get better performance. SQLite was used as database.  
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3.8 Hardware Specification: 

For hardware, personal laptop was used and below table describe its’ specifications. 

  

Table 1: Laptop hardware specification 

Processor AMD A4-5000 APU 

RAM 8 GB 

Graphics Card Radeon (TM) HD Graphics -1.50 GHz 

 

3.9 Software Specification: 

The following table 2 illustrates the software specification of this master thesis. All given 

software were free of cost and does not require any special permission to use. 

 

                  Table 2: Software specification 

Operating System Windows 10 

Storage File YAML file 

Software IDE Anaconda Navigator 

IDE Spyder 

IDE Version 3.3.6 

Database SQLite 

Database Server Serverless 

Programming Language Python 3.7 

 Backend Python with ChatterBot 

 Frontend Python with Tkinter 
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                                                   4. RESULT 
 

4.1 User evaluation test: 
The testing of chatbot was done through the user evaluation test. In this  test, critical 

questions were asked to the avid users of chatbot to get  feedback from them. The feedback 

will help to understand the merits and demerits of the chatbot. Also, it will help to improvise 

the lack features of the model. 

 

4.2 Experiment: 

First and foremost, the users were explained about the ethics of test. They were made 

understood that the test is for dissertation purpose only. The experiment was setup on the 

basis of rules and regulation of the institute. Also, keeping in mind GDPR norms no personal 

details were taken from them. 

 

 Secondly, the users were explained about the procedure of the test. They were asked to 

select any one case studies and   requested to interact with the chatbot. The case study is 

mentioned in ‘Appendix’ of this document and the chatbot was itself installed in researcher’s 

personal laptop. After few minutes they were requested to fill the Google form for the 

feedback and  submit it.                                                        
 

In this way, the whole experiment was completed. The experiment had truly helped to 

understand the real-world situation and crisis a student faced during admission process. 

Moreover, a lot of suggestions and advices were given orally by the participants.  

 

4.3 Participant feedback: 

For the user evaluation test, fifteen  questions were asked. These questions were selected by 

keeping real-world scenario in mind. Also, the questions that were put forward was to test 

the operability, performance and features of the chatbot. 

 

Question 1: 

 
                                           Figure 9: Question 1  (Source: Created by author) 
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                                   Figure 10: Feedback of question 1  (Source: Created by author) 

 

From figure 9, the first question was regarding the interface of the chatbot. It dealt with 

feature of the bot.  Where 1 was considered to be worst and 5 to be excellent. The figure 10 

described the feedback of  participants. Out of the twenty, seven participants had given the 

4 ratings which means they liked the interface of the bot. The participants were comfortable 

with the layout of the chatbot. 

 

Question 2: 

 
                                 Figure 11: Feedback of question 2  (Source: Created by author) 

 
The second question dealt with functionality of the chatbot. Figure 11 illustrated that, though 

most of the people around 45% did got the answer. Whereas as, chatbot has given wrong 

answer to the 35% of people. This means that more data need to be added in the database. 

Also, the chatbot need to be trained more.  
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Question 3: 

             
                           Figure 12: Feedback of question 3  (Source: Created by author) 

        
The third question was regarding the text to speech function. The chatbot not only display 

the text but also read the text to user. Around 70% of the participants were much comfortable 

with speak function of the chatbot. The chatbot spoke in male tone voice. Rest 30 %  were 

not comfortable due to some spoken words were not understandable to them. They has 

suggested to change the voice to female tone as it is smooth and clear to listen. 
 
Question 4: 

 
                                Figure 13: Feedback of question 4  (Source: Created by author) 

        
In the fourth one, maximum participants i.e. 50%  do not got answer to all the questions. 

Whereas, some participants i.e. 35 % had got their answers to every questions which they 

had asked to chatbot. This means not only more training is require but also more data need 

to be added in the database. The functionality of the chatbot need to be improve.  
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Question 5: 

 
                                Figure 14: Feedback of question 5  (Source: Created by author) 

 

Question fifth was the tricky question to know whether the user want to see images in the 

chatbot. And the received feedback shows that around 55% of people do want to images in 

the chatbot.  This question was put forward in disguise whether lack of image affect the 

interaction with chatbot. This question shows the lack feature of bot.  

 

Question 6: 

 
                                  Figure 15: Question 6  (Source: Created by author) 

 

 
                               Figure 16: Feedback of question 6  (Source: Created by author) 
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The sixth question dealt with performance of chatbot. It talk about the recommendation of 

chatbot to others. Figure 15 described the probability to recommend the chatbot to other 

people who are looking for education in Dublin. In multiple choice, 1 represent  as ‘No’ while 

5 represent  as for ‘Sure’. The bar graph of figure 16 clearly shows that, around 35% of 

participants will recommend the chatbot to other people and few percentage  will not 

recommend the bot to others. Though the bot possess lack of data in database and need more 

training but still the feedback of sixth question was assumed that, maximum participants are 

happy with it’s performance.  

 

Question 7: 

 
                               Figure 17: Feedback of question 7  (Source: Created by author) 

 

The seventh question described whether the chatbot was delaying to give answer. This 

question also test it’s performance. From the pie chart of figure 17, half of the participants 

responded that they had to wait for few seconds to get the answer. The reason was the 

participants had asked some tricky and new questions due to this the chatbot took some 

seconds to search the answer in database. 

 
Question 8: 

 
                                     Figure 18: Question 8  (Source: Created by author) 
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                                    Figure 19: Feedback of question 8  (Source: Created by author) 
 

The eight question was to test the interaction of the chatbot. From figure 18 and 19 shows 

that, 40% of participants felt that the chatbot was not a typical question and answering 

machine. The participants replied that, the chatbot can greet with ‘Hi’ and ‘Hello’. Also, it can 

replied to some general question in order to carry on the conversation. This was one of the 

critical question regarding it’s performance.   

 

Question 9: 

 

 
                                        Figure 20: Question 9  (Source: Created by author) 
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                                 Figure 21: Feedback of question 9  (Source: Created by author) 
 

Though the database of chatbot was feed with data related to every institutions and 

universities of Dublin. But, still the researcher has put forward the ninth question if he missed 

out any. The ninth question was to predict any data (institution or university) was missing in 

the database. From figure 20 shows that,  the participants were given the third option as 

‘Other’  and space to write the missing data. The pie chart of figure 21 shows that, the 

participants has replied the two institutions’ name (in yellow and green) which the chatbot 

has failed to reply answer related to them. 

 
Question 10: 

 
                              Figure 22: Feedback of question 10  (Source: Created by author) 

 

The tenth question was put in disguise to know the mindset of participants (students) when 

they look for education.  The pie chart of figure 22 shows that,  for the 55% of participants 

the desired course was important. Which means that, according to the desire course , 
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students enrol for admission and apply for student visa. Consequently, this also help 

researcher to understand that more data on courses should be inserted in database. 

 

Question 11: 

 
                               Figure 23: Feedback of question 11  (Source: Created by author) 

 

The eleventh question was similar with tenth one. This question was put forward for curiosity  

just to understand other than courses what are the other factors that  participants (students) 

look for admission process. More than half i.e. 60% participants had chosen fees as they want 

chatbot should have more knowledge regarding fees of the universities. Which means more 

data on fees needs to be added in database. Feedback of both question 10 and 11 will improve 

the performance of chatbot. 

 
Question 12: 

 
                            Figure 24: Feedback of question 12  (Source: Created by author) 
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This question was introduced to check the functionality and performance of chatbot. 70% of 

participants replied that, lot of stress has been reduced when interact with the bot. On the 

other hand, 25% where not satisfied because, the bot failed to reply the questions which they 

had asked.  Rest 5% were satisfied with few answer given by the bot. 

 

Question 13: 

 
                            Figure 25: Feedback of question 13  (Source: Created by author) 
 

The question 13 was to check whether the participants are satisfied with the available 

features and knowledge of the chatbot. Most of the participants replied that some 

improvements is necessary in chatbot. The figure 25 shows that 45% of partakers suggested 

of improvement whereas 35% were comfortable with the existing model while 20% partakers 

could not decide. 

 
Question 14: 

 
                          Figure 26: Feedback of question 14  (Source: Created by author) 



41 
 

Question 14 was the continuation of the previous one. In this question the suggestion was 

asked for any improvement. The question was not made mandatory so only 5 people replied 

it. From figure 26, though few were happy with the performance of the conversational bot. 

But, still participants had replied for upload and download of file in bot. This feature will help 

to download the prospectus of university. And only one participant suggested for display of 

images.  

 

Question 15: 

 
                                     Figure 27: Question 15  (Source: Created by author) 

 

 
                            Figure 28: Feedback of question 15  (Source: Created by author) 
 

Question 15 was to check the overall performance of the chatbot. From figure 27 and 28, it 

was observed that most of the partakers i.e. 40% has given 4 rating. The partakers which has 

given 4 ratings or above, they felt that the chatbot is a good and alternative option for 

education counsellor. On the other hand, the few partakers those who has given below 4 

ratings advised though the chatbot is a virtual assistant in education search but still it need to 

improvise.   
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  4.4 GUI of  Chatbot: 

The following figure 29 is the  graphical user interface of chatbot with output.  

    

                              
                            Figure 29: Graphical user interface  (Source: Created by author) 
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                                                5. DISCUSSION  

 
In this phase  the discussion about research study is made. After completion of user evaluation 

certain questions about the study and result were discussed. In addition to this, the initial 

questions which was mentioned in introduction were reviewed. It will answer certain 

questions on reader’s mind. 

 

5.1 Review Questions: 

Q1. How can artificial intelligence chatbot can help international students who are looking 

for colleges or universities in Dublin? 

After the result and user evaluation test. The study can challenge that a chatbot can act as a 

virtual assistant to help student for education search. According to the test more that 50% of 

participants were given 4 ratings and above for the performance and they shall recommend 

the chatbot to others for education search. And, 70% had responded that it has ease the 

education search. Also, more than 50% had given nearly excellent ratings for its graphical user 

interface. 

 

Q2. Adding voice in chatbot can increase quality in user interaction? 

More than  40% of people responded that they did not find chatbot boring. Moreover, 70% 

of people are comfortable with the voice of the chatbot. The voice of chatbot adds more 

interaction in communication. So, yes voice had definitely increased the quality in user 

interaction. 

 

5.2 Counter to Review Questions: 

Q3. Does the chatbot is actually ready to be implement in real-world and to help students 

who are looking for colleges or universities in Dublin? 

No, because in test around 20% of partakers do not find the answer related to their 

institutions. And they have provided the name of missing institutions. Out of 20 participants, 

25% did not get the answer to the questions. So, it is quite obvious that not only more data 

needs to be added but also the model require more training.  

 

Q4. Any change require in voice system of chatbot? 

According to the user evaluation test, 30% suggested to change the male tone to female tone 

as some words cannot understood due to heavy voice.  

 

5.3 General Questions: 
Q5. What challenges came across in dissertation? 

The research study was not a cakewalk. The study has gone through several ups and downs. . 

Initially it was decided to store the dataset in spreadsheet but data in this file were distributed 

in different cells . During run-time, bot fail to took data from different cells and consolidate 
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it. Later, YAML file was selected due to its’ syntax compatible with python programming 

language.  Moreover, due to the presence of special characters in the dataset, the interpreter 

threw error during training So, it took time to clean the dataset. 

 

Q6. What are the strength and limitations of the dissertation? 

The model is a goal-oriented chatbot that try to solve particular query request by a  user. 

Moreover, the model is original of its own and can be a precursor for future bots. Hence, the 

model  as a pioneer possess its own strength and limitations which are as follows: 

 1. Strengths: 

• Open source programming language was used. Therefore, vast support , libraries  and 

modules were available in internet. 

• Real dataset of universities and institutions that are present in Dublin were used. 

These datasets was taken from ‘FAQs’’ of websites in order to analyse the real 

problem. 

• No requirement of external paid hardware or software for implementation. The model 

was built on local machine using open source and free software. 

• SQLite database was used in backend to store data. And, hence no separate server 

processor was installed. 

• The model can manage to give answer for the questions which were new to it. A 

default response was programmed. 

 

2.Limitations: 

• The chatbot sometimes reply inappropriate answer though it has undergone several 

trainings. 

• Sometimes the model gave repetition response which irritates user. 

• The code was long and it was difficult to make a logic functionality. 

• Model took high number of times training to give reasonable response. 

• Time limit was less so, limited features was added. Only three months period was 

available. 

• The chatbot can speak to the user. But the user cannot speak to chatbot through 

microphone due to some technical reason. 

 

5.4 Ethical Questions: 

Q3. Does the study violates any law or rules during the period? 

The master research study was been made as per the rules and laws decided by the 

institution. From page layout, writing rules,  introduction till referencing, the study was made 

in the boundaries of rules decided by the institution.  

 

To begin with, dataset was taken from the ‘Frequently Asked Questions’  which are openly 

present in the website of universities and institutions of Dublin. These ‘Frequently Asked 
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Questions’ are open source and  can be accessible to any one without taking any permission 

from the concerned authorities. But still, these websites are  been cited in the reference page 

of this document.  

 

Next, to complete the dissertation report, many information was referred or taken from other 

sources like website, e-journal, research papers, etc. All these sources has been cited in the 

reference page  of this document. Also, all the research papers which was studied to write 

down the  ‘Literature Review’ has been cited in the reference page. 

 

Moreover, all the hardware and software that are used in the research study was open source, 

fee of cost and does not require any special permission to used them. 

 

Q4. Does the study violates GDPR norms? 

No, the researcher was very keen that the study should not be conducted in unethical manner 

and it should not violate the GDPR i.e. ‘General Data Protection Regulation’ norms. Therefore, 

the documents like dataset or other research papers etc. which were directly or indirectly 

used in the dissertation are kept safely in researcher’s personal laptop and shall not be 

transferred to third party at any cost or circumstances.  

 

In addition to this,  a Google form was sent to the users for the user evaluation study. The 

users were made aware of the research study and no personal data has been taken from 

them. The users had filled their online form and submitted back to the researcher only. 

 

A lot of previous research papers has been inspected in order understand the architecture,  

and research methods of previous conversational bot. But, still many speed breakers came 

across during the journey. 
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                                                6. CONCLUSION 
 

The researcher want to select a topic for the master’s thesis which will provide the solution 

to real-world problem. After a long search, this topic was selected because it can help 

students of all over the world. The main objective of the topic is to create a conversational 

bot which can be a helping hand to several students who are looking for education using 

artificial intelligence. The method and algorithms used in this thesis are advanced and it is 

currently widely use in industries. The architecture design of the model was inspired from the 

previous research papers. The user evaluation test helped this thesis about  the limitation of 

chatbot. The researcher has tried level best to develop a chatbot which will acts as virtual 

assistant to students who are facing problems during the education search and admission 

process. Also, to develop a chatbot interface in such a way that no manual is require to 

interact and it must be comfortable to people of all ages.  This chatbot will ease the student’s 

life especially who are living in foreign countries. But still, there is a lot of room for 

improvement and to actually implement the chatbot in real-world. All the limitations and 

features that lacks in this chatbot is discuss in the next part of this document i.e. ‘Future 

Work’. 
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                                                7. FUTURE WORK 
 

This chatbot is still in its’ primitive stage. As it is discussed in previous chapter, after user 

evaluation test there is a lot of room for improvement to be made. Also, this chapter will be 

will act as a list to do for advancement  for  future researchers who have keen interest in 

chatbot.  This chapter throws the light on what improvements can be made in future. 

 

7.1 Feature: 

According to the feedback of test, 45% of participants still look forward for improvise in the 

prototype. They have given good suggestions to add some of the features. Features like image 

display and download or upload the file are still missing in this bot.   

 

7.2 Data: 

25% of participants does not get answer to every questions. Also, they has responded about 

missing data of few institutions. So, more data needs to be inserted in the  database of the 

chatbot. Also, it require more training for optimal output. 

 

7.3 Voice: 

Around 30% of partakers in user evaluation test  were not comfortable in male voice tone of 

chatbot as they find it heavy and some words were not able to understood. So, a system need 

to be install in the bot so that a user can select female voice tone if require. Consequently, it 

will add more interactive communication. 

 

7.4 Artificial Intelligence Algorithm: 

The bot can be made to test using deep learning and reinforcement learning algorithms. Due, 

to this the performance of the bot may increase and it can manage to give more optimal 

result. 
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                                                      APPENDIX  

Appendix A: Case Study 

Below there are two case studies please select one for the user evaluation test of chatbot. 

The chatbot is created by the researcher and it is guaranteed that there is no malware or 

virus issue with it. This user evaluation is  only to get the feedback user experience of 

chatbot for dissertation purpose.  

 

Case  Study 1:  

You are from India and you are looking to pursue education in Dublin. You have registered 

yourself in an education agency in India who send students abroad for studies. You find that, 

your  education counsellor  does not provide you enough or good guide. Also, he does not 

give you enough time in guiding for the admission process. You are not satisfy with his 

guidance. Recently, you came to know about a web-based chatbot that assist students who 

are interested to pursue education in Dublin. And you want to give a try.   

 

Case Study 2: 

You have come to Dublin from India for tour. But, before coming to Dublin your friend in India 

has a keen interest to pursue education in Dublin. So, he request you to get some information 

about institutions and universities of Dublin during the tour of city. Unfortunately, due to 

Christmas eve all the institutions and universities were closed. But you came to know from 

local people about a web-based chatbot that give information about education in Dublin.  And 

you want to give a try. 
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Appendix B: Screenshot of  backend code 
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Appendix C: Screenshot of  backend output 
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Appendix D: Screenshot of  frontend code 
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Appendix E: Screenshot of  frontend output 

 

 
 

 


