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ABSTRACT 

 

This dissertation explores the need of conversational agents, such as chatbots within the career 

counselling domain in educational institutes. The artefact is mainly aimed at college students 

who need assistance while looking for jobs. International student face problems while looking 

for jobs in a different country. Sometimes it can be a language barrier. It is observed that, in most 

institutions there are only a handful of career counsellors in the college or university. These 

individuals are given the responsibility to guide students into their respective jobs. Due to the 

sheer number of students at any institute, the counsellors are always outnumbered. Thus, every 

student, does not get the complete benefits of the system. This artefact aims to solve all of the 

above problems. The major contribution of this master’s thesis will to provide a chatbot which 

aids in the process of career counselling. Using the help of AIML and NLP the chatbot becomes 

a friendly assistant for the students looking for job prospects. The artefact is a safe and stress 

reducing interface for students enduring the job search phase. Google APIs and customized 

AIML libraries specifically for the career counselling domain are used to further advance the 

chatbot. The speech to text feature is added to push for greater user experience.   
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CHAPTER 1: INTRODUCTION 

1.1 Background of the Dissertation Topic 

Chatbots have seen a dramatic boom in the past year, where Facebook relaunched conversational 

bots on Facebook Messenger again. WhatsApp released WhatsApp for Business tools for 

companies to connect with customers via a conversational chat interface. Similarly, Companies 

like Deloitte, Cognizant, Alibaba, Google, Apple have all started using and promoting bots on all 

their platforms. (Qiu et al., 2017) Times have changed users no longer interact with set graphical 

interphases such as a webpage or a phone screen. A Chatbot allows users to interact with them 

using natural language, such as speech or text. Sometimes even images are used as a means of 

communication. (Qiu et al., 2017) 

 

Chatbots do not need to learn to mimic human conversations, to increase business success. 

(Gadiyar and Cognizant Technology, 2017) They are ideally required to have quick and clear 

responses that communicate clearly to the human user’s needs. A Chabot also needs to learn over 

time, so that they can become robust in replies and have the ability to respond to unique requests 

by the user. According to L. Heather Pemberton, Gartner; “By 2020, the average person will 

have more conversations a day with a chatbot than they do with their spouse”. Companies are 

advancing technically, as the need to cater to an ever-growing population of customers. 

 

Chatbots in the education industry, enhance communication, increment efficiency, and limit 

uncertainty from multiple interactions. Especially in the e-learning sector, bots provide a more 

natural and familiar interface to the students. They are able to offer personal support to help 

recognize each students’ strengths and abilities. (Moraes and Machado, 2016). 

 

 

1.2 Detailing the Problem or Defining the Problem  

The current career counselling systems are, mostly manual in nature. They involve a lot of 

tedious work to be done by counselors for each student. In this state the counselors who succumb 

to human tendencies of boredom and strain on the eyes and other drawbacks to manual work, 
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makes the quality of the work suffer. (Kolekar et al., 2018) Thus, not every student gets the full 

benefit of counselling. In the present system, only a narrow range of parameters are covered 

which degrades the accuracy of the produced report. In traditional counselling, students have a 

one on one conversation. This consumes more time as well as the counsellor suffers from human 

limitations while the machine is accurate. The machine can negate these limitations. (Kolekar et 

al., 2018) 

 

Chatbots are presently being offered as instruments of life coaching/ training, and mental health 

support (Amy Ellis, 2017).  Conversational bots can be designed as career planning aids that help 

the users in interpreting the results of assessments, ask about their progress in their respective 

careers and courses. Show the users the comparison of different career paths. The users will like 

the personal attention and tailored service (Lent, 2018). Since this can be done through a chat 

screen, it reduces the stress of the user. Users, particularly students, are known to get stressed out 

in assessment setups. They have high anxiety levels and this hinders their performance. 

Traditional career counselling mostly takes places by booking an appointment with the guidance 

counsellor. In a large college or school there are mostly one to five counsellors for the entire 

institution. This creates a serious problem, for the students who could really benefit from 

attention. 

 

 

1.3 Research Question 

RQ1: Possibility to introduce a new method of e-counselling via the help of chatbots and 

AIML in educational institutes in Ireland? 

 

With RQ1: The goal is to find out how is it possible to use conversational bot technology in 

order to make career counselling, a smooth process. This question is meant to reveal the 

possibilities of chatbots assisting in the career counselling domain. Give the user most amount of 

information about the career choices he or she is taking by.  
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RQ2: Does adding speech to text functionality to the career counselling bot help it, in 

improving the user experience of the bot? 

 

The speech to text is an additional functionality added to the chatbot, to aid in career counselling 

of the student. This enhancement imbedded into the system should provide a more convenient 

way in which a user can enter his/her data. This question will test the improvements in user 

experience. 

 

1.4 Aim and Objective 

The focus of the study is to provide students a friendly and reliable counselling assistant to aid in 

job finding. It is a known fact that job hunting can be a stressful and tedious process. Having to 

find a job when you have just finished your formal education is the worst of all. Its every more 

daunting when you are an international student in a new country. In Ireland it is observed that 

most student come here to study English.  At this stage in your file you do not know anything. 

And are very new to everything. Thus, it is a must that you visit the career counsellor at your 

university to review your options and grab the best possible opportunity in time.  

 

This bot will help such students and act as an assistant career counsellor. This will be the main 

aim of the study. This study will try and provide the best user experience to the users of the bot. 

The study aims to define and find out what are the aspects of conversational bots which can be 

improved to increase the user experience. It aims to find out if adding voice to the conversational 

bots helps it to communicate more like a human. When put into the career counselling domain 

does the bot help students, by becoming a helpful assistant to their job-hunting needs. This thesis 

also looks at different kinds of chat-bots and examines the best techniques to build a bot. 

 

 

 



                      

12 
 

1.5 A Dissertation Roadmap 

 
Figure 1: Dissertation Structure (Source: Created by Author) 

 

 

This dissertation is split into the following chapters: 

Chapter One: Details the background of this master’s research. It introduces the problem and its 

sources. It also sheds light on the research question, and basically what we are trying to achieve 

from this study. The aims and objectives, the limitations of the research, where the research is 

lacking and where all it needs an improvement. 

 

Chapter Two: Discusses the literature of the topic. Evaluates the inclusion of each topic by 

doing a through literature review. 

 

Introduction

Litrature Review

Research 
Methodology

Artefact Design 
and Development

Data Analysis 
and Findings

Disscussion

Conclusion

Refernces 

Appendix 
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Chapter Three: The following chapter will reveal the research methodology and methods of 

conducting the research topic. It will show how the research has been conducted and the methods 

incorporated while conducting the research. 

 

Chapter Four: This chapter discusses the artefact design and its through development. It shows 

how the artefact was made and how is the working of the prototype. It goes deep into the design 

of the bot and its databases. 

 

Chapter Five: Discusses the Data collected and the evaluation of data. It reveals the findings of 

the user evaluation study. It discloses the details of the user evaluation study. 

  

Chapter Six: This is the discussion chapter, here is where the entire thesis is reviewed and 

scrutinized. Here is where we will carry out the implementations of the findings. In this chapter 

we will answer the research questions and provide the discussion on the findings of the subject. 

 

Chapter Seven: Is the Conclusion of the subject and states the final results of the study and 

concludes the topic. 

 

Chapter Eight: The References used in this study. It is important to have this topic so that we 

can acknowledge the work of our fellow academics and researchers. It also includes details of the 

different sites and reading material which were used to understand the research question. 

 

Chapter Nine: Is the Appendix, this chapter contains consent forms, support documents, and 

other materials that shed light on the dissertation topic. 
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1.6 The Scope of the Research 

The scope of this master’s thesis is to develop a prototype for the career counselling domain. 

This prototype will be a chatbot which is developed in java language. Java is a platform 

independent language and through the years it proved its very robust nature and made a name for 

itself as a very stable programming language. Therefore, java is selected to make this localised 

software. This prototype software is conceptualized to be deployed in colleges and universities 

and institutes where they conduct career counselling or have career cells. This prototype is aimed 

at helping career counsellors who cannot devote ample time to every student in the institution. 

The Software is designed to work locally on the institutes local machine and not connected to the 

internet. It is password protected and can only be accessed by the authorized user of that account. 

There is a provision to create a new user and add themselves to the system. Once logged into the 

bot the user can converse with the machine and get information about job prospects. The bot can 

have a normal conversation with the user as well. This is done so that the student feels more 

comfort in using the system. 

 

 

1.7 Limitations of the Research 

The following artefact is built in support of the master's thesis is a prototype. It is built to 

function and aid in proving the research question. It does have certain limitations, which are of 

the following nature: 

 

• It does hold up in conversation with a human user but only to a certain extent. After a 

certain point it does not give the desired response and gives repetitive replies. Which may 

frustrate the user. 

• If the chatbot does not have a reply it cannot do a google search. It says it will do it, but it 

is not programmed to do so.  There is a provision made, so a google search within the 

chat interface can be developed into a future model.  

• Due to lack of funds and time, the bot is built in three months with open source 

technology, thus there are certain features which are limited.  

• Xampp server MySQL is used as the backend, which has its own data limitations.  
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• The speech to text API is only on trial free period. This will expire after the trial period is 

over. 

• The dataset for jobs created is a dummy dataset. 

• More avenues to enhance the user experience of the bot can be installed in the future 

version of the bot, like visuals and job specific search. This present version does not have 

them. 

 

 

1.8 Major Contributions of the Study 

The major contributions of this study will be to create a chatbot in java programming language 

with AIML libraries as its backbone. The AIML files have been modified to suite the domain in 

which they are behind deployed into that is the career counselling domain. Thus, this research 

contributes an AIML dataset for career counselling domain. The project provides a completed 

and working prototype to be tested by users. This study will look into different chatbots and find 

the best practices for building the bot in the past. It incorporates the speech to text API which 

enhances the bot to deliver a better user experience. The prototype is tested on a group of avid 

bot users and taken feedback from their experience. The user evaluation tests and the case studies 

are a major contribution of this thesis, it helps to evaluate the research question. It provides new 

and fresh insight into the field of chatbot user experience, which is a booming field of constant 

evolution. Since major social media companies have opened their doors for chatbots, there is 

more research being done on this topic. The project has been created and developed keeping in 

mind all the GDPR norms. Thus, all the database is dummy data. The user registration being 

asked to be done by the user in the initial stages is also password protected. The security aspects 

are also taken care of in this project, as all the files are stored locally and cannot be used by 

another third party. The user interface is kept simple, so that all levels of users can use it. This 

will not even require any kind of training or user instructions. This prototype is kept simple to 

accommodate all kinds of users.  
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CHAPTER 2: LITERATURE REVIEW 

 

2.1 Chatbot  

2.1.1 History with Turing. 

Alan Turing was the creator of the Turing test, proposed in his research paper, published in 1950 

(Turing, 1950). Through the past ages, the technology in the conversational bots’ arena has 

advanced ten folds (Weizenbaum, 1966; Colby, 1975; Shieber, 1994; Wallace, 2009). The very 

first chatbots were computer programs that communicated through simple text or voice outputs. 

These software programs were designed to behave like a human conversational partner. They 

were to hold up in a conversation with a human, without the human realizing that the 

conversation is not with a human but a machine (Shum, He and Li, 2018). 

 

One of the most famous early chatbot is Eliza, created by Joseph Weizenbaum at MIT 

(Weizenbaum, 1966). In the year of 1966, there was a piece of software that could communicate 

with humans based on handwritten scripts (Weizenbaum, 1966; Shum, He and Li, 2018). Eliza 

was based on a very simple input. It could accept only textual inputs and perform pattern 

matching for appropriate responses. (Weizenbaum, 1966).  When Eliza was tested on people, 

they actually believed they were talking to a real person. 

 

Another notable conversational bot is Parry. It is Eliza’s successor. It was created by Kenneth 

Colby (Pereira et al., 2016). It was one of the first conversational bot to successfully pass the 

Turing test. (Burden, Savin-Baden and Bhakta, 2016). Parry was built on a simple rule-based 

structure, which is similar to that of Eliza’s code, but with certain enhancements. Parry offers a 

more controlling structure, a better understanding of the human spoken language. The special 

feature with Colby’s model was a software that could emulate the chatbots’ emotional aspects. 

Thus, parry is capable of responses which simulates the same tone of the input from the user. 

 

The artificial linguistic internet computer entity or ALICE, first composed by Richard Wallace in 

1995. The software of Alice was written in Java programming language. It relies on heuristic 
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pattern matching to facilitate conversations. The use of AIML made this bot unique to users. 

AIML allowed Alice to create tags that allowed it to recursively call a pattern matching function, 

this simplified the language of the inputs. Alice since then has won several awards. It won the 

Loebner Prize in 2000, 2001 and 2004 (Shieber, 2004). Unfortunately, the Alice bot did not pass 

the Turing test. As after a long time it could not hold up in a conversation with a human. The 

versatile director/ actor Spike Jonze claimed ALICE was his muse for this academy award-

winning film Her. The movie narrates a story of a human which falls in love with a chatbot.  

 

 

Table 1: List of Loebner winners with appropriate technologies (Bradeško and Mladenić, 2012) 
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2.1.2 The Domain Specific Conversational Systems.  

In comparison to traditional conversational bots, the domain specific systems are built for 

accomplishing a specified task or function. These bots usually have a fixed domain. The business 

rules for these domains are usually set. The chatbot is just expected to perform and generate 

results according to the business rules. In this architecture, there are five components. The 

automatic speech recognizer or a text interpreter, a dialog manager, a natural language generator, 

and the speech to text and text to speech synthases and the most important component is the 

knowledge database. These components work to gather to implement a domain specific 

conversational bot. The dialogue manager is the entity that interacts with the user and helps them 

in making searches or performing tasks for them. These dialogues managers assist in information 

retrieval and search and discovery. The knowledge base contains the main answers for that 

domain. Once the user query is received the chatbot system searches its knowledge base for the 

right result. These kinds of bots improve business and encourage user interactions. 

 

2.1.3 Social Media embracing Chatbots. 

Large social media platforms like Facebook, WhatsApp, Slack, Kick, have all recently opened 

their doors to chatbots and chatbot developers. Smartphones have made it easier for the 

population to connect to the internet. Due to this advent of technology there is a vast range of 

types of users. The expertise of each user varies. Thus, a chat screen is the most common and the 

easiest of technologies to use. Chatbots offer a certain comfort to the user, due to its easy 

interface. The domain specific chatbots are used to look for answers where as social media 

chatbots help the user to communicate. The bots on Facebook messenger are an excellent 

example of communication aiding bots. New to the game is the platform WhatsApp. WhatsApp 

recently opened its doors to the chatbot universe. Most businesses are now speedily developing 

bots for their business on WhatsApp platform. WhatsApp has the largest source of users and can 

give an unprecedented income boot to the companies. Microsoft also joined the chatbot market 

in 2014, when it launched Xiaoice. Xiaoice is an AI chatbot, which is popularly known as 

“Microsoft’s Little Bing” (‘Xiaoice’, 2018). It is a social bot, aimed at comforting the user and 

providing support to the user through the features of chatting. Users of the bot have reported 
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positive results. They claimed after engaging with the bot they felt a positive connection in the 

communication they held and gaining of emotional support. 

 

Several chatbot and their features are summarized in this table below, adding to the discussion of 

this Research. 

 

 

Table 2: Different Chatbot features summarized in this table. (Source: A. and John, 2015) 
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2.2 Speech-to-Text 

Technology has advanced ten folds in the area of speech recognition intertwining our lives closer 

to spoken dialogue systems, such as chatbots. Some of these bots we are talking about are the 

ones we interact with on a daily basis like Google Home, Google Now, Siri, Alexa, these are all 

references of conversations bots running on different technology. In order to adhere to the ability 

to communicate in a clear language, one aspect of development is perhaps truly social aspects of 

human dialogue, such as balance, description and consideration of thought (Jucks, Linnemann 

and Brummernhenrich, 2018). 

 

In the paper, by (Jucks, Linnemann and Brummernhenrich, 2018) it discusses how students 

evaluate or judge the communication abilities of a bot on how polite or rude it is. Their 

assessments tackle variables such as acknowledgement, thoroughness and integrity, both of 

which are also important for human behavior overview. To conclude the study, polite answers 

were more appropriate and pleasant than rude answers, as judged by the students. Overall the 

chatbots were preserved as more amicable than aggressive. All groups judged the conversational 

bots as pleasant and moderate in response tone. In every different condition that the bot was 

tested it was observed that polite conversational bots were the most preferred choice by the 

students. Both the test subject groups tested the experiment as moderate and said that there was 

no difference between the different conditional circumstances. Even the conversational abilities 

of the bot showed the same results in all conditions. The polite chatbot was seen as more 

accurate, which translated into showing more goodwill towards the user and integrity.  But this 

did not confirm that it had more expertise in the area of conversation than the rude bot. Rude 

replies given by the bot were perceived as more threatening than polite replies in the study. In the 

condition of the rude chatbot, the changes were targeted to improving the tone of the bot. There 

were no other suggestions for the bot. In the condition of the polite conversation mechanism, the 

test participants were willing to share more information with the bot. They engaged with the bot 

and got the best results for what they were looking. For. They gave feedback and wanted to 

improve the voice of the conversational bot further. The results further showed that the user 

expect to see more advanced technology being applied to the bot. The study proved that the bots 

are judged purely on the tone of the communication they have with the user. The consumers 

don't seem prepared to be lenient simply because the computational model is not a real person. 
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Chatbot have paved the room for communication since the 1960ies, this was when Weizeenbaum 

built the first chatbot for psychiatric purposes. His study looked into the behavioral impact of 

bots, social, and psychological factors in relation to communication between the user and the 

communicational bots themselves. It was found that humans who used the bot trusted it more if it 

acted like a team member / team player rather than an instructional device. Thus, making 

grounds for this Master’s thesis that chatbots if they speaking more like a real human will 

increase the user experience. According to (Reeves & Nass 1996) partnership-oriented 

presentation and communication techniques which emulates its users, such chatbot are 

considered more as more credible than ordinary once. 

 

The findings of (Reeves and Nass, 1996) illuminated that most people who use conversational 

agents did not expect their answers to be presented to then in bullet points and did not want too 

much information for the bot either. They only wanted crisp and clear communication which 

only conveyed what they user has asked for. In a study done by (Laurel, 1997) The user was 

allowed to choose the personality of the chatbot before starting the conversation exchange. In 

their study the chatbot was given different personalities and then the user could choose between 

the different ones available. 

 

According to the research done by (Braun,2003), users consider the answers of a specialist as 

more credible than one of a general one. This means that chatbots in a specific domain which 

claim to be the experts in the specific domain are considered more superior than general purpose 

chatbots. Thus, concluding that the language output of the chatbot should display professional 

and expert manner with human touches.  

 

While considering the voice of the chatbot, we must also consider the gender stereotypes, such as 

when it comes to technical inquires users show more confidence in male chatbot voices rather 

than a female voice. In the public service, tourism, transportation, beauty and fashion sectors, 

chatbots can therefore appear and interact like a female. Furthermore, more testing should 

concentrate on the dominance and user perceptions of gender features in the Human Computer 

Interactions or HCI such as chatbots in order to build up gender-appropriate chatbots in the long-

term future. 
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The conversational systems lose credibility if they keep answering the same questions again and 

again. The user then tends to get frustrated and then breaks off the communication from the 

system. In most cases it is seen that they do not use the same chatbot system any longer. Users 

expect their chatbot to record the answers and learn from them. So, with every interaction. The 

chatbot becomes smarter. The redundancy of the bot’s questions must be reduced. 

 

Chatbots are finally considered to be more convincing if they express sufficient emotions. In 

particular, bots must achieve positive feelings, such as pleasure, thoughtfulness and joy, to 

improve the user's relationship with the chatbot. Another interesting find of the study done by 

(Reeves & Nass 1996) is that people wanted the bots to have a certain delayed reply which 

emulated the time for humans to react, depending on the situation, sometimes humans give a 

delayed response.  

 

 

2.3 AIML 

AIML stands for Artificial Intelligence Markup Language, is basically the most well-known 

language for conversational bot development (Saqib, Faizan and Ghatte, 2018). The free Alice 

AIML includes a very conclusive and robust knowledge base of over 41,000 categories which 

are compiled and published as an open source knowledge base (Saqib, Faizan and Ghatte, 2018). 

More and more studies are being conducted on AIML, besides the basic English language, bots 

can be developed in many other foreign languages. AIML does not let developers perform 

calculations of any nature, that is there is no feature of the AIML language to accommodate 

mathematical calculations. This is one of the major problems stated by the paper (Saqib, Faizan 

and Ghatte, 2018).  

 

The (Benotti, Martínez and Schapachnik, 2014) research was done on AIML. Which conducted a 

study on how to engage high school student by using chatbots, they found that creating chatbots 

with AIML and Alice free knowledge base they were able to engage the students (See Appendix 

for findings).  
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Wei Yun Gang,Sun Bo, Sun Ming Chen and Zhao Cui Yi made the Chinese conversational bot 

Xiao Hui-hui. In china there is a complete lack of dataset which caters to the local language of 

the region. This was one of the major issues faced by the team while developing their device. 

AIML was the solution to this problem. As AIML allows you to customize the dataset.  

According to (Gang et al., 2014) China as we all know is a rapidly growing market. They have 

tremendous business opportunities, due to which a large number of websites have incorporated 

the conversational bot technology services. This provides their business a fresh new aspect and 

gives the sense to the consumer that the company is technologically advanced. These bots have 

been in successfully replied to all user queries and helped reduced the cost of labor by cutting out 

customer services by humans in the call centers. The researchers of the paper (Ganget al., 2014) 

were able to build a Chinese dialogue corpus in AIML which has helped several applications 

launch their own customized chatbots.  

 

 

Figure 2: AIML Structure (Source: Wallace, 2002) 

 

In the study, (Rodrigo and Abraham, 2012) developed a chatbot which had its own twitter handle 

and could post tweets and reply to comments on its own. It included the help of AMI Alice 

corpus.  

 

According to Md. Shahriare Satu and Md. Hasnat Parvez in their paper (Satu, Parvez and 

Shamim-Al-Mamun, 2015), experimented with a wide range of applications integrated with the 
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AIML backend based chatbot. Their paper explained that applications using AIML within their 

chatbots instead of an actual person to interact and converse with users and provide solutions to 

their queries. They discussed the advantages of AIML being of low cost and easy to incorporate 

within their various applications (Satu, Parvez and Shamim-Al-Mamun, 2015). In the study of 

(Santangelo et al., 2006), They created a similar system, with a conversational agent at its core, 

and a speech module to talk to tourists. They created a set of AIML files which were only about 

heritage sites and other topics related to history. They managed to create a set of words which the 

user could pronounce and which they would be presumably using during the conversation with 

the bot. These said files here created and extracted from AIML libraries. They installed parser to 

dynamically convert the utterances into speech and execute dynamically. AIML even allows the 

developer to create files offline if the size of the files is too large, this helps in deducing the 

responses time of the system into half (Santangelo et al., 2006). In the Survey of (Abdul-Kader 

and Woods, 2015) it was found that AIML is the most easy and flexible way to build 

conversational agents. AIML is built with the ability to keep the data into characterized data 

objects that is AIML objects. It can also describe the partial implementation of programs it 

processes. The AIML objects are divided into, topics and categories, they are the two units of 

AIML objects. The data stored into these objects can be either parsed or unparsed (Abdul-Kader 

and Woods, 2015). The main objects within AIML markup language are the “category, template 

and pattern” objects. The function of the category tag is to define all the knowledge bits of the 

entire conversation. The working of the pattern tag is to identify the user pulling it out from the 

template tag.  (Ireland, Hassanzadeh and Tran, 2018). The template tags are responsible for 

responding to specific user query.  

 

2.4 Conclusion 

Literature review is conducted to gain perspective into the world of chatbot development. The 

best prize winning chatbots were compared and the most optimum way to create a chatbot was 

finalized. Research seen in the field of AIML, highlight the potential and advantages of these 

libraries. The pattern matching techniques used in AIML to generate the responses from the 

chatbot are used to create the artefact. 
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CHAPTER 3: RESEARCH METHODOLOGY 

 

3.1 Introduction 

The research methodology for this artefact is the interchange between abstractions and methods 

during the conceptualization of the system. Abstraction in this frame of reference are the 

algorithms, libraries and datasets used. Whereas the methods here refer to the functions created 

and in-depth analysis of critical areas. Special libraries are used to aid in obtaining the correct 

results (Nwankwo, 2018). The research methodology section is critical in defining a path to 

achieve the goal of the dissertation (Baghel and Bhuiyan, 2005). A research method is a 

systematic and organized investigation of a problem aimed at solving it. (Bell, Bryman and 

Harley, 2018). This master’s thesis comprises of a chatbot designed to provide information about 

career prospects to students of a college. The AI system acts as a virtual assistant for students 

looking for the right jobs for themselves. It acts as a substitute for a career guidance counsellor at 

universities. It is set to make their jobs a little bit easier. Thus, the problem of a career counsellor 

not being able to cater to many students at the same time gets solved or gets that much easier. 

The stress of the students looking for jobs also gets reduced. 
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Figure 3: The Research Onion (Source: Collins, 2018) 

 

3.2 Research Philosophy 

Research is a journey through which we try to increase our understanding, by learning new facts, 

concepts, methods, technologies etc. in a structured manner. The importance of research 

methodology becomes of utmost importance. According to Mark Saunders, research philosophy 

can be thought of as the first layer of the onion as shown in the figure (Collins, 2018). Compared 

to a real onion, the overlapped layers in the onion model helps to understand the architecture of 

the research methodology (İbrahimoğlu and Mert, 2016). The first layer of the research onion 

represents the concept of analysing and interpreting the data. Assumptions generated by the 

research philosophy justifies for how the research be carried out (Zheng and Zhou, 2011). 

Research ideologies can differ significantly in the objectives of research and also in the strongest 

way to promote those objectives (Goddard & Melville, 2004). These may Not be exactly 

synonymous with one another, but the decision of research philosophy depends on the type of 

information that is studied in the research project. (May, 2011). Therefore, interpretation of the 

research philosophy which is being applied can help in explaining the inferences corresponding 
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to the methodology used (Research Onion – Explanation of the Concept, 2018).  In this study 

user evaluation is given importance, as we are looking to enhance the user experience in this 

research, we need to gather user opinion via user testing and evaluation.  

 

3.3 Approach to Research 

As seen in the figure of the research onion, the second layer underneath the research philosophy 

layer is the research approach. The research approach can further be divided into two layers of 

inductive and deductive approach methods. A deductive approach heads in the direction of the 

hypothesis as its starting point. The inductive approach uses the research question as the starting 

point, and starts to narrow down on to the research scope (Gabriel, 2013). In inductive 

approaches there is usually more focus put on previously researched topics of the same area and 

looking at the entire concept from a different angle (Gabriel, 2013). Thus, for the purposes of 

this research we will be using the inductive method to explore the research question. In this study 

it is we shall also have the artefact tested by the user. There are case studies designed to explore 

the user opinions via testing. The user evaluation  is done with the help of google forms after the 

user has tested the artefact, they are asked to fill out a feedback form on Google Forms. The 

Google Forms platform is used to evaluate the feedback data input by the test subjects. Google 

forms is a robust and accurate platform to evaluate the information via inbuild charts and graphs 

for better visualization of data, to convert data into information.  

 

3.4 Ethics Applied to the Research. 

This research was build keeping in mind all the ethical rules and guideline. The following things 

were done to keep the research witting the boundaries of ethics:  

• The Chatbot conversational dataset is taken from the AIML libraries, which are open 

source and do not require permission before being used.  The knowledge base created in 

MySQL is filled with dummy data and does not hold good in real life circumstances. This 

makes the chatbot have data which is under violation of any laws. 

• All the literature referenced for this study is referenced and put into the reference list  
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• The data obtained in the user evaluation does not takes any personal data of the user. No 

names or email ids or any kind of individualized data is asked from the user before 

participating in the user study.  

• All the users in the user evaluation study are informed about the study and what is 

expected of them during the evaluation. They have been given consent forms which they 

were asked to fil out and submit back to the researcher. With the consent of the user a 

screen recording was done while the user was testing the artefact. This video is only of 

the laptop screen and does not record the user in anyway. All the recordings can be found 

in the support material of this dissertation.  

• All the consent forms are supplied with this dissertation in the support document section.  

 

3.5 Research Method  

In this research approach the first step was to collect the requirements for the systems. The 

requirements for the system are stated below in the following table: 

 

Software Requirements: 

 

Front End Languages: Java, JavaScript 

Backend System SQL 

Server Apache Web Server 

Operating System Mac OS version 10.14.2 

IDE NetBeans 8.2 

Java version 1.8.0 

Java SE Runtime Environment build 1.8.0_144-b01 

Xampp Server For mac 

Table 3: Software Requirement Specifications (Source: Created by Author) 
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3.5.1 Agile Development 

The software development was done in agile methodology. Agile methodology is the answer to 

the business communities demand for a light weight method of software development 

(Abrahamsson et al., 2017). The popularity of agile comes from the fact that it is the answer to 

smaller software development process delivering a product which is testable (Brhel et al., 2015). 

This is the present scenario in the rapidly growing tech industry. (Abrahamsson et al., 2017).  

The (‘Manifesto for Agile Software Development’, 2018) first popularized the term “Agile”. 

There is significant proof that adopting agile methodology in software as a framework of 

software development improves the efficiency of the team. (Brhel et al., 2015).  

 

 

The Agile Principles. 

There are twelve principles of agile methodology, they are all stated in the Agile Manifesto.  

Some of the principles used in the development of the artifact are:  

• User satisfaction can be achieved by quick and continuous, development and delivery of 

software. There have been multiple prototypes built in the course of three months to 

provide the best possible version of the product.  

• Allow the change of initial requirements during development. The initially stated 

requirements in the dissertation proposal submitted at the end of Research Methods 2 

module were changed to suite the present model.  

• Producing working models. The present model of the artefact is fully functional model. 

• Simplicity is one of the most important principle of the Agile manifesto. The artefact is 

built is a simple manner so that it can be used by every user without any training.  

• Sustainable development, the present model is a stable version of the artefact. It has 

provisions for future models too. All can be directly integrated into the present artefact 

design.  
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Planning 

Planning of the artefact development was done through the Kanban board. It is a tool of agile 

methodology for workflow visualization and optimization of tasks within the team (Arab 

Academy for Science and Technology, Department of Information Systems, Cairo, Egypt, 

Egyptian. et al., 2016). While working with physical Kanban boards Like the one in the figure 

below, post it notes are used to define the tasks on a white board to illuminate progress of sub 

tasks, status of each task assigned, and finally the issues which arise during development. The 

Kanban approach came into the lime light in the 1940s, Kanban is derived form a Japanese word 

for card or visual signals (Heikkilä, Paasivaara and Lassenius, 2016). 

 

 

 

Figure 4: Kanban Software Planning used to Manage Project (Source: Kanban Board Template, 2018) 

 

Tickets for the all the tasks in the master’s dissertation were generated and placed on the backlog 

section. As seen in the figure each ask were assigned with a different color. Each color has an 

assigned priority and urgency added to it. The main entities of a Kanban board are backlog, to 

do, in progress, testing, and done. The backlog section signifies all the tasks which are pending 
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and have to be completed. The to do section is the section where tasks which have to be done 

today are placed. Thus, each day of building the artifact the tasks which were assigned for today 

here completed. Example of one such task would be, design the User Interface of the User Form. 

There is a section in the artefact Which is built as the interface through which the user can 

interact with the conversational bot. This was an example of the ticket raised. It was placed into 

the “to do” section first as it was todays task. The in- progress section is the section where the 

tasks being developed or worked on at the present moment are kept. It is important that only two 

tasks are kept in the “In Progress”. section at all times, as if there are too many tasks then the 

functioning will go into a loop and spiral. Thus, it is important to have only two tasks being 

worked upon at the same time. As soon as the progress of one section is completed it is tested. 

Thus, when the user Interface design was ready, it was tested by having it looked at by the 

dissertation supervisor and a potential user of the system. Once a sign off was received on the 

tasks. It was placed into the Done section. The done section is where all the completed tasks are 

kept. At the end of development when all the tasks are completed, all tasks can be found in the 

“Done” section of the Kanban board. 

 

 

Figure 5: Kanban Software Development Planning Board (Source: Kanban Board Template, 2018) 
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Sprint  

Each sprint consisted of the following phases of Requirements Design, Development, And 

Testing. After every sprint the developed MVP was tested. MVP stands for minimal viable 

product. The MVP is a prototype which can function on its own, but is not ready to be deployed 

into the market.  

 

Sprint 1: Was to develop a data set containing all the data about pet grooming businesses in 

Dublin. The sprint was successfully completed. But due to the underwhelming number of shops 

the data set created was too small and would not satisfy the capacity of deep learning. Thus, this 

was confirmed with the supervisor, who suggested to change the data set. (Documents of Sprint 

in Appendix E) 

 

Sprint 2: Was the development of the deep leaning model. This sprint was safely done in the 

given time frame and delivered. (Documents of Sprint in Appendix E) 

 

Sprint 3: The very first prototype was developed in Python with the Cornell movie dialogue 

corpus (Li, 2017). The development was good. But dude to the size of the large data set, the 

training of the data set took over a week to finish one cycle. Dude to this reason this protype 

chat-bot was dropped. (Documents of Sprint in Appendix E) 

 

Sprint 4: The study on chatbot was focused on a chatbot built in java, using AIML and the 

library. This solved the large dataset problems. This is the final product which is built and 

discussed further in the design section. 

 

Sprint 5: This was the last leg of the artefact development phase. After getting a sign off on the 

artefact form the dissertation supervisor, the user evaluation testing began. Two case studies 

were created and handed out to the users for their final evaluation. After they has finished their 

session with the chatbot they were asked to fill out a feedback form. (See chapter Data Analysis 

and Findings for results.) 
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CHAPTER 4: ARTEFACT DESIGN & DEVELOPMENT 

4.1 Introduction 

The Artefact Design is a graphical representation of the prototype system. The system displayed 

here in the following diagrams represents actual components of the built prototype. All the 

diagrams have been thoughtfully carefully to replicate the working of the system. The main 

objective of the artefact design chapter is to provide better understanding to the user about the 

prototype. 

 

4.2 System Architecture  

The following is the system architecture of the proposed artefact, the design inspiration was 

taken from previous research studies like (De Gasperis, Chiari and Florio, 2012; Ahmed and 

Singh, 2015; Doshi et al., 2017; Sanchez-Diaz et al., 2018). The final design is made after a 

thorough research from various different studies and then settled upon this final model.  

 

The chatbot is built in java. The IDE used was NetBeans. The UI itself is built in NetBeans with the help 

of Jtattoo the UI is enhanced. This system will help the user by answering the career related 

queries. The built-in artificial intelligence system will carry out all the processing to give suitable 

answers to the user. The conversational bot system acts like a real counselor, giving answers to 

the student user in front of it. The chatbot works on the user’s data to give the best output to the 

user using various functions and in-built libraries which it makes calls to. The enhancements 

made to this chatbot are by its dataset set for career counselling and the voice to text and text to 

speech. Further it scans the knowledge base of the chatbot so that an appropriate output is given 

to the user as the user needs it. User does not have to follow standard format while asking any 

queries. The career counselling bot is basically a bot that helps users in giving job offers that the 

university has in its database for stabilizing their career for their future. This chatbot user 

interface looks like a basic chat application. This bot processes the user queries. Firstly, the chat 

bot tries to get basic information from the user which include their qualification, their interest, 

hobbies and save in database. This is done through a basic user interface form. With the help of 

this the bot asks questions from the question sets that are defined in the knowledge base of the 
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chatbot. If the chatbot get appropriate answer to the question then the further processing in that 

question set and its related other question sets are used to ask questions to the user, or else other 

sets are referred till the bot gets the appropriate career to the user.  

 

 

 

Figure 6: System Architecture adapted from (Source: Doshi et al., 2017) 

 

4.3 Data Flow Diagram 

A dataflow diagram (DFD) is the graphical representation of the way in which data flows 

through a system and models the process aspects of the prototype. It provides a valuable 

overview of the system; which ca be further elaborated into more intricate details about the 

system. The following DFD displays the kind of data to be used as input and the produced 

output. It also throws light on where the data will be stored. The time taken for reach process is 

not displayed or the pattern of processing. The data on whether this is an operation working in 

parallel or series is not known from the diagrams. 
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The DFD can be split up into more levels which provide more detail about the system. This is 

achieved by going deep into a particular method or functioning of the system. Following the 

Yourdon-Coad notation of symbols, the circles are used to represent processes while the 

rectangles are used to represent the entities. The arrows indicate the dataflows through the 

system and control shifts. 

  

4.3.1 DFD Level 0 or the Context Level Diagram.  

This a basic overview of the prototype proposed in this master’s thesis. This diagram of the 

system is meant to show the prototype as a single high-level process, connected to its various 

external entities. In this figure user will send his personal information to the Counselling Bot to 

know about career opportunities in their field. The DFD level 0 shows the interaction between 

User and Counselling Bot where the User initializes the chat and sends the message to the 

Counselling Bot. Using Natural Language Processing Then Counselling Bot sends the data and 

response to the User. The messages are taken to the bot via text i.e. written on the chat field or 

via voice, where the user speaks into the microphone and the responses are recorded and sent to 

the bot for processing the request. This is the main overview of the system.  

  

 

Figure 7:DFD Level 0 (Source: Created by Author) 

  

4.3.2 DFD level 1  

The level one dataflow diagram provides a much closer look at the process of the system. It gives 

furthermore intricate details, which were not displayed in level zero. This diagram shows the 

actual flow of working modules. Such as the User send the messages to the Counselling Bot. The 

messages can be sent either by written texts or by speaking into the microphone, which every 
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user is more comfortable with.  The message is then sent to the conversational bot. The bot takes 

this data and via pattern matching it finds the best possible result to reply with. This is achieved 

with the help of the AIML libraries. The knowledge base of company details is searched to 

provide the best results for the user request. The chatbot is best used for job searches and 

discovering the best responses. The discovered response is communicated to the user by 

displaying the result back to the user on the chat screen. The text to voice application is also 

activated, thus the user also receives the response by the bot speaking to the user by a female 

voice in English.  

 

 

 

Figure 8: DFD Level 1 (Source: Created by Author) 
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4.4 Use Case Diagram  

 

Figure 9: Use Case Diagram of Artefact (Source: Created by Author) 

 

The importance of the use case model is during the design analysis phase of software development. The 

use case diagram separates the system into its known actors. In the figure above, there are two known 

actors of this system, one is the chatbot and the other is the user. The use case of a system delivers the 

functional requirements of the system in a way which is easy to read and interpret. 
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 4.5 Activity Diagram  

 

Figure 10: Activity Diagram (Source: Created by Author) 

The dynamic behavior of the chatbot artefact is captured by the activity diagram. This is the 

basic flowchart of the working of the chatbot.  

 

4.6 The File Structure  

The file structure of the artefact looks like the following. There are nine main classes in the 

artefact. All the jar files are downloaded and stored into the local machine. All the system calls 

are made locally. The contents of each class is defined in the Appendix F. 
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Figure 11: File Structure of Artefact (Source: Created by Author) 

4.7 The UI Design. 

The User Interface design is kept basic. This is done so that every user can use it without any 

prior training. There are two main interfaces where the user interacts with the artefact, they are 

the Registration page and the User Interface where the user chats with the chatbot.  

 

 

Figure 12: UI of Chat-bot Interface (Source: Created by Author) 
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Figure 13: Registration Form for Interface Design (Source: Created by Author) 
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CHAPTER 5: DATA ANALYSIS AND FINDINGS 

5.1 The User Evaluation 

The testing phase of the software development cycle was done with the help of user evaluation 

testing. This helped answer the crucial research questions and helped evaluate the prototype.  

5.2 Experiment Setup 

These participants were selected because they are frequent users of chatting and messaging apps. 

They were familiar with the concept of chatbots. The participants of this study were given two 

case studies to choose from, before using the artefact. The case studies are detailed in the 

Appendix. Each participant picked a scenario in the form of the case study and began the test 

run. Each participants interaction with the chatbot was recorded by the Mac Screen Recorder. 

They were made to sit in a room of their choice to further emulate the ease of use of the chatbot 

to look for jobs. They were given the laptop on which the Chabot existed. They were asked to 

read the case study and act as they would if they were in that situation. The screen recording was 

started, and the participant was left to interact with the chatbot.  

 

After the user was done interacting with the chatbot the video session was closed, and the user 

was asked to fill out the feedback questionnaire on google forms. While filling out the feedback 

form no personal information was collected form the user, so as to keep in cord with the GDPR 

Norms. There was a total of thirteen questions to be answered once the interaction with the 

artefact was completed.  

 

5.2.1 The Questionnaire 

The questionnaire created, was based on the study done by (Duijst, 2017), The questions in the 

user evaluation form were designed to test the following four aspects of User Experience in 

chatbots they are, Performance, Satisfaction, Usability and Future Scope.  

Performance based questions all evaluate the efficiency of the chatbot. The questions based on 

satisfaction evaluate the user satisfaction after using the artefact. Usability based questions will 

find out, if the finished product is actually useful or not. Lastly, the questions based on future 
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scope are added to the questionnaire to demonstrate the need of a product like this, in the actual 

market, with more enhancements. The last kinds of questions are incorporated to involve the user 

into all the steps of the development process, and to gather requirements for the next version of 

the artefact.   

 

No. Question Focus on 

Q1. How east was it for you to create an account? Performance 

Q2. How would you rate your experience with the speech-to-text 

function? 

Overall Satisfaction  

Q3 Did you like the answer’s that you received? Performance 

Q4. Did you get the desired answers to your questions? Performance 

Q5. How accurate do you feel the answers were? Performance 

Q6. Did you feel the chat-bot understood your needs? Overall Satisfaction  

Q7. Do you think the friendly replies (Text and Speech) of the chat-bot 

help reducing the stress related to job hunting procedures? 

Overall Satisfaction  

Q8. Was the interface (Chat-bot) easy to use? Overall Satisfaction  

Q9. Would you like to see a further advanced and updated version of 

this chat-bot? 

Future Scope Suggestion 

Q10. Would you like the chat-bot to show you visuals along with textual 

replies in the advanced version? 

Future Scope Suggestion 

Q11. Would you use this chat-bot if you were hunting/looking for a job? Usability  

Q12. What do you think is the best feature of the chat-bot? Usability 

Q13. What feature do you wish to see in the updated versions? Future Scope Suggestion 

Table 4: List of Questions in User Evaluation Form (Source: Created by Author) 
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Figure 14: Question Distribution Chart (Source: Created by Author) 
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The responses of each participant were recorded, and the results of the findings are as follows,  

 

Question 1: 

 

 

Figure 15: Question 1 from User Evaluation Form (Source: Created by Author) 

 

The above question was included into the feedback as the new user registration is the first feature 

of the artefact. It creates a user ID and password for the new user to use. This is important to be 

tested as it acts as a security mechanism for the artefact. Most of the participants answered that it 

was very easy to create a new user account on the chatbot. All the participants thought it wasn’t 

difficult to create a new account. Most of them found the process extremely simple to follow.  
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Question 2: 

 

 

Figure 16: Question 2 from User Evaluation Form (Source: Created by Author) 

 

 

The second question asked the users was to rate their experience with the speech to text function. 

The speech to text function was a special module added to the module to easy the job finding 

process. With this the user could speak into the microphone and speak to the chatbot and ask it 

questions without typing into the keyboard. Nine of the participants rated their experience with 

the bot to be excellent. Three users agreed that the speech function was good, and they had a 

good experience with it. Fine of the users thought that it was moderate and that during their time 

of testing it did not function with that much accuracy. 
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Question 3: 

 

 

Figure 17: Question 3 from User Evaluation Form (Source: Created by Author) 

 

 

The kind of replies that the chatbot gives to the users were also tested. The user was asked to rate 

the kind of replies he or she got. This question is designed to checks the credibility of the dataset. 

If the user gets the exact answers to all his questions, then the data is comprehensive and robust 

and can handle anything. In this study we found that fifty two percent of the participants got 

accurate replies for their answers. Only 10.5% of the participants did not get as accurate answers 

and hence they tested No to this question. Twenty six percent of the participants said they liked 

the replies the chatbot gave but the accuracy of the sentences was not that good.   
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Question 4: 

 

 

Figure 18: Question 4 from User Evaluation Form (Source: Created by Author) 

 

When asked if they got the correct replies to their question. And these questions are grouped into 

one category of questions. Even the question about jobs are included into this feedback question. 

The results to this were as shown in the statistics above in figure. Fifty-two present of the people 

answered that they were satisfied with the results they got from the chatbot. The second majority 

of twenty-six people said “Maybe” as not all the answers the chatbot gave were accurate. 15.8 

percent of the people who appeared for the test replied “No”, because in their case the. Chatbot 

was not able to give them satisfactory answers.  

  

 

 

 

 

 

 

 



                      

48 
 

Question 5: 

 

 

Figure 19: Question 5 from User Evaluation Form (Source: Created by Author) 

 

 

The AIML libraries and various calling functions are responsible for giving accurate answers to 

the user queries. In this question the user is asked to rate the accuracy of the answers. To 

basically evaluate how close was it to the query they entered. If it completed answered the 

question asked by the user or not. Ten people out of eighteen replied that the accuracy of the 

answers was good.  
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Question 6: 

 

 

Figure 20: Question 6 from User Evaluation Form (Source: Created by Author) 

 

When asked if the chatbot understood the users’ needs, forty seven percent of the participants 

thought that all their needs were met. Twenty-six present thought that not all their needs were 

met. Fifteen percent said that the chatbot was not able to meet all their needs.  
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Question 7: 

 

 

Figure 21: Question 7 from User Evaluation Form (Source: Created by Author) 

 

 

This is a very important question to the aim of the study, sixty-eight present of the participants 

thought that the friendly replies made the process of job hunting easier. Fifteen percent of the 

users thought that it might be a helpful factor. Ten percent of the users did not agree with the 

precipice of the question and replied No to the question.  
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Question 8: 

  

 

Figure 22: Question 8 from User Evaluation Form (Source: Created by Author) 

 

This question is designed to evaluate the ease of use of the device. The Chabot should be a 

simple interface which should be easy for every user to use. Thus, thirteen percent of the 

participants said it was an easy to use interface. Four of the participants said it was less easy and 

can be better. The rest thought it was slightly inconvenient to use and need improvement.  
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Question 9: 

 

 

Figure 23: Question 9 from User Evaluation Form (Source: Created by Author) 

 

Since the present artefact is a prototype which was made in only three months, the users were 

asked for suggestion if they would like to see a better version of this Chat-bot in their 

universities. Ninety four percent of the people said yes. They agreed that, they would like to see 

a better version of this prototype in their universities.  
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Question 10: 

 

 

Figure 24: Question 10 from User Evaluation Form (Source: Created by Author) 

 

 

There is major amount of studies being done in the field of chatbot user experience, and another 

way to increase the user experience is to add visuals to the process, example while talking about 

a company the, chatbot can show the user Googles logo or an image of the company. To this 

question most of the people thought that it is a good idea. Fifteen percent of the people thought 

that it might be of some aid to the process.  
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Question 11: 

 

 

Figure 25: Question 11 from User Evaluation Form (Source: Created by Author) 

 

To prove the usefulness of the product this question was included. When asked if the students 

would use this chatbot to look for jobs they said yes. Most of the users who tested this prototype 

said they like to use it in future to look for jobs and internships.  
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Question 12: 

 

 

Figure 26: Question 12 from User Evaluation Form (Source: Created by Author) 

 

 

The users were asked what did they like best about this chatbot from the choices. The results are 

displayed in the above figure.  
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Question 13: 

 

 

Figure 27: Question 13 from User Evaluation Form (Source: Created by Author) 

 

 

This was an open-ended question asked to the user, they were asked about which all things they 

would like to see in the updated version of the chatbot they replied like various suggestions. This 

was done because user input is highly important. The user opinion is the most valuable. In the 

Kanban approach to software agile development, the user opinion is taken after every sprint. 

Thus, this question is very important from the software development point of view.  
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CHAPTER 6: DISCUSSION 

 

6.1 Discussion on the Research Question.  

In this chapter we will scrutinize the work done in this master’s thesis. The results obtained in 

the user evaluation study will be discussed here in this chapter. The research question will also 

be evaluated here. We will also look upon the limitation of the thesis and artefact together.  

6.1.1 Reviewing Research Question One: 

 

RQ1: Possibility to introduce a new method of e-counselling via the help of chatbots and 

AIML within educational institutes of Dublin? 

  

A through literature review was done considering the latest research in the field to produce the 

best possible artefact. The counselling sector was targeted to deploy this prototype because of the 

sudden increase of university students in Ireland. International students have all flocked to this 

country to pursue their higher education. Every university and institute have numerous students 

each completing their studies and looking for jobs. In such a scenario it is only natural that the 

career counsellors in the establishments will be very busy and may not be able to give time to 

each and every student. Keeping this scenario in mind this research question came into place. A 

chatbot is the latest advancement in technology. Recently all major social media companies have 

opened their doors to chatbots. Thus, chatbots are truly here to stay. To start off the thesis a 

through literature review was conducted. All the research done on chatbots. Chatbots are the 

simplest form of advanced technology that is available in the market today. A chatbot can be 

used by anyone without prior training. Thus, with the literature review, it was clear that this 

module should be built inside a chatbot. Know and robust technologies were selected to build 

this artefact. Java and many of java libraries were incorporated within this module to implement 

the artefact. AIML was selected as the backend of the project because of its powerful libraries. 

The best feature of the AIML libraries is that, they are customizable. Thus, when venturing into a 

novel domain like career counselling, this feature of AIML was the most lucrative. Patten 

matching within enabled the chatbot to retrieve the right replies from the AIML libraries. The 
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voice APIs, used within the project, enhances the whole system. The design of the artefact was 

made after going through the designs of multiple chatbot researches along various fields and a 

complied design was derived. The software was built using the Kanban board which helped 

focus on the present task and schedule the project with expertise. One of the main aspects of the 

project was the user testing. The project needed to be tested by the user as it was being build 

keeping the end user in mind. The main goal of this research question was to introduce a new 

method for e counselling in educational institutes. Thus, students from two major educational 

institutes of Dublin were requested to participate in a user evaluation study. All the participants 

were such, they all were international students, about to complete their master’s education. All 

the participants were in the process of looking for jobs. The findings of the study revealed that 

that would all use this application if installed in their respective universities to look for jobs. In 

the feedback, the participants answered that 94.7% of them would like to use a chatbot to look 

for jobs. This mean that 18 out of the total 19 participants would like to use this prototype to look 

for jobs if installed in their university. They 68.4% of the participants thought that the interface 

of the chatbot was simple and easy to use without prior training.  

  

Limitations  

This is only a prototype version and has certain limitations to the system. When the chatbot does 

not have a reply to the user query the chatbot says it will, do a Google search for the query but it 

cannot, as that section is not completely programmed. Due to complexity of integration, it has 

been left for the future scope. The AIML libraries have been downloaded locally, to maintain the 

authenticity of dataset. Due to lack of space in the laptop, only a small memory of the libraries is 

downloaded and stored on the local machine. Due to this reason the chatbot can sustain in 

conversation with the human only to certain extent, after this point the chatbot gives repetitive 

replies. The chatbot only works for English language at the moment. But can be extended to 

different languages as well. As done by the researchers in (Gang et al., 2014) for Chinese 

language.  
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6.1.2 Reviewing Research Question Two: 

 

RQ2: Does adding speech to text functionality to the career counselling bot help it, in 

improving the user experience of the bot?  

  

It is observed that most university students in Ireland are international students (O’Shea, 2017). 

Most of the students who come to Ireland to study, do not know English (O’Halloran, 2017). 

Thus, their main purpose is to improve their English and find a good job later. The chatbot will 

help such students, who are too shy or not confident enough to face the actual counsellors first, 

the speech to text API is a boon for such students. The API can capture the keywords which are 

spoken and generate the results for the user. This functionality when tested on the participants in 

the user experience study revealed, that 52.6% of the people got accurate replies from the 

chatbot. 47.4 % of the participants said that they had an excellent session with the speech to text 

functionality. There was a majority of users who said that the chatbot understood their needs 

perfectly, this was a majority of 47.4%. 68.4% of people felt that using this enhancement to the 

bot might dilute the stress of job hunting, while 15.8% thought that this functionality did not 

relate so much to stress. 

  

Limitations 

The Speech to text API used is only for trial basis and will not work after the free period is over. 

The during the test is was observed that the API takes a few minutes to start running, after the 

check box is ticked. The API is not applied while filling in the user information into the chatbot. 

It is only available in English language. It can be extended to different languages in the future 

scope of the project. Due to less memory on laptop the processing speed of the API is slow to 

respond and crashes after over use. 
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CHAPTER 7: CONCLUSION 

  

The main purpose of this master’s thesis was to provide a new method of job hunting in the 

educational institutes of Dublin, using AIML and Chatbots. The chatbot was created with robust 

technologies, which have been tried and tested in the past. Clearly indicated by the literature 

review that, building a chatbot with AIML and java is the best way to create a stable and industry 

standard artefact. Google forms helped in collecting the user feedback after the completion of the 

User Evaluation testing phase. The study helped provide evidence to prove the research question 

stated in this master’s thesis. This dissertation provides a new method for career counselling in 

educational institutes. It supplies the career cells in each institute with a bot assistant. It enhances 

the overall experience of the user in this domain. There is a lot of potential in this artefact, if 

taken forward in the future to develop a more advanced version, the artefact will make a 

difference in the students' lives. As revealed in the user evaluation, students in Ireland do want to 

use a chatbot to look for jobs in the future.  Most of the participants agreed that if deployed in the 

domain, they would use the artefact to search for jobs. The users of the application found the 

interface easy to use. Thus, we can conclude that these chatbots can be used by every level of 

users without prior training. The chatbot is an addition to the career counseling, aimed to assist in 

the counselling experience. Chatbots are takin over every sector of the world. The career 

counselling domain is yet to see deployment in this domain. This master's thesis, aids in the 

research towards deploying and enhancing the career counselling domain.  
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APPENDIX 

Appendix A: Case Studies 

 

These are the following case studies, please select one before you start the user evaluation 

for the dissertation, Text and Voice enabled chatbot enhancing the user experience in 

career counselling domain: - 

 

Case Study 1 

You are a student who has recently completed your Bachelors in Mass Media a three years 

course with an array of 36 subjects. Through the three years you studied subjects ranging from 

Business and Marketing to Accounting. You are now looking for a full-time job as you want to 

work a few years before you get back to studies to finish your Masters. You want to get in touch 

with career counsellors but counsellors just send you emails with heaps of information and aren’t 

free when you are, recently you heard about a chat-bot being installed in your university which 

helps with job finding queries and are thinking to give this chat-bot a try. want to do your 

research by yourself and think that counsellors take too much time to get back with the 

concerned information. 

 

Case Study 2 

You are a student from India who has come for their Master’s to Dublin, Ireland. In India you 

had placement teams in college who would help students with the placement process. They 

would organize campus interviews and would inform students which company comes when and 

you would never have to worry about getting a job. Here in Ireland you are surprised to see that 

your university doesn’t do a such a thing as placement, but they do have a career counselling 

team in the university, but you have to book appointments prior to meeting them, you managed 

to send them and email and get a response, but the date given is 10 days from now and you don’t 

want to lose precious time. Recently, you heard about a chat-bot that helps in job finding quires 

and are thinking of using that. 
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Appendix B: User Study done in Schools 

 

 

Figure 28: Literature Review Reference (Source: Benotti, Martinez and Schapachnik, 2014) 
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Appendix C: Consent Form 
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Appendix D: Information Sheet 

 

INFORMATION SHEET FOR PARTICIPANTS 
 

Text and voice-enabled chatbot enhancing the user experience in career counselling 
domain. 
 

 

You are being asked to take part in a research study on a Chatbot in the career counselling industry, 
using the help of machine learning algorithms and NLP the chatbot becomes an assistant for the 
participant. To make the user experience easy and smooth the speech to text function is added to 
the chatbot. The study aims to provide a prototype to facilitate career counselling and discover how 
user experience can be increased within chatbots. I am a student of Dublin Business School 
pursuing my Masters in Science of Information Systems and Computing, student ID 10372528. My 
dissertation supervisor is Mr. Abhishek Kaushik. 
 

 
WHAT WILL HAPPEN  

In this study, you will be asked to test the artefact i.e. the chatbot and provide feedback by filling 
the survey sent to you. 
 
 
TIME COMMITMENT  

The study typically takes 10 to 15 minutes. 
 
 
PARTICIPANTS’ RIGHTS  
You may decide to stop being a part of the research study at any time without explanation required 
from you. You have the right to ask that any data you have supplied to that point be withdrawn / 
destroyed.  
You have the right to omit or refuse to answer or respond to any question that is asked of you.  
You have the right to have your questions about the procedures answered (unless answering these 
questions would interfere with the study’s outcome. A full de-briefing will be given after the study). 
If you have any questions as a result of reading this information sheet, you should ask the 
researcher before the study begins. 
 
  
CONFIDENTIALITY/ANONYMITY  

The data I collect does not contain any personal information about you except the basic details like 
name, email, phone number. This information is solely collected for the purpose of the project and 
will NOT be shared with anyone or put up anywhere. 
 
 
FOR FURTHER INFORMATION  

I or Mr. Abhishek Kaushik will be glad to answer your questions about this study at any time. You 
may contact my supervisor via mail at: abhishek.kaushika@dbs.ie. 
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Appendix E: Research Methodology Sprints 

 

Following are the screenshots of the Sprints 1, 2 and 3 
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Appendix F: Artefact Final Screenshots 
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