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ABSTRACT 

 

This project presents the design and development of an advanced chatbot system 

powered by deep learning algorithms for intent classification. The chatbot's primary 

goal is to facilitate effective communication and support for users, particularly students 

inquiring about admission processes. Leveraging recurrent neural network (RNN) 

models, the chatbot demonstrates its proficiency in understanding and responding to 

natural language queries. Through extensive training, the model achieves an impressive 

86% accuracy on unseen data, affirming its robustness and adaptability. The chatbot's 

capabilities extend to speech recognition, document uploads, and appointment 

management, enhancing its usability and accessibility. Users can seamlessly apply for 

programs, check application statuses, and schedule campus visits, all while enjoying a 

user-friendly experience. In addition, the system's mobile responsiveness further 

ensures uninterrupted interactions across various devices. Despite facing challenges 

such as data insufficiency and overfitting during implementation, innovative solutions 

like data augmentation and Batch Normalization are employed to significantly improve 

model performance. The project's comprehensive evaluation, including user feedback 

and adherence to usability heuristics, reaffirms the chatbot's effectiveness and 

reliability. 

.
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CHAPTER 1 

INTRODUCTION  

 

The advance of technology has created many opportunities and techniques for 

businesses to increase their performance and efficiency. The growing artificial 

intelligence (AI) technology is being used in many fields such as business, medical, 

entertainment, and more to improve their performance. Chatbot is one of the examples, 

the virtual assistants such as Ask Bo [1] which is the AirAsia chatbot that is designed 

to answer simple questions regarding their services, previously known as AVA. An AI 

chatbot is a computer program that employs natural language processing to interact with 

users and provide them with relevant information or assistance. The advantage of 24/7 

availability of the chatbot makes it widely used in various business industries such as 

restaurant, customer service support, and more to improve their working efficiency. 

More popular examples of AI chatbot assistants are Siri [2], Google Assistant [3], 

Cortana [4], and more. These programs support speech recognition and able to respond 

to the voice commands. In 2012, Chumen WenWen, a company established by a former 

Google employee, created a chatbot that incorporated speech recognition technology, 

artificial intelligence, and the WeChat platform to address user inquiries about movies, 

restaurants, and other related topics. Therefore, starting from year 2013, many 

businesses in China registered a service account in WeChat as their official business 

account to automate their customer services processes by using the WeChat Bot [5]. 

 

1.1  Problem Statement and Motivation 

The application of the AI-powered chatbot is becoming popular in various areas 

especially in healthcare and entertainment industry. However, research has shown that 

chatbots are still not being widely used in educational institutions [6]. There are many 

colleges and universities in Malaysia rely heavily on live chat feature. For example, 

University Tunku Abdul Rahman (UTAR), University Malaysia (UM) and Taylor 

University are using live chat in their website. There are no live agents ready to answer 

the online enquiries when it was out of the business hours. There are many colleges and 

universities in Malaysia that integrate the live chat feature in their rule-based chatbot. 

For example, Sunway University [7]; New Era University College [8]; INTI 
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International University & College [9] are using rule-based chatbot in their website to 

handle the online inquiries. However, their chatbots are unable to understand the human 

natural language. They cannot provide useful information for the queries that are asked 

in the human natural language. Users are limited to selecting the questions or actions 

from the list of pre-defined action buttons. Furthermore, the chatbots did not accept 

voice-based input from the users. It might bring inconvenience for users who did not 

have mouse or keyboard working with them. 

 

1.2  Research Objectives 

To design and develop an AI chatbot system to answer admission inquiries to improve 

efficiency and provide better experience for UTAR applicants. The chatbot understands 

natural language and supports both text-based input and voice-based input from the 

students. 

 

1.3  Project Scope and Direction  

To design the chatbot system that applies deep learning algorithms for  intent classification. 

The chatbot system can understand the natural language by applying the NLP. Students 

can communicate with the chatbot system by using the natural language in English. 

Deep learning techniques such as recurrent neural network (RNN) will be applied in 

training the proposed chatbot to identify the patterns of sentences and select the 

responses to the queries. Furthermore, the chatbot system can convert studentôs speech 

to text and respond the student queries by using text. 

To develop a chatbot system that can answer students about their admission inquiries. 

The chatbot system can answer the students about program details, entry requirement, 

financial aid, and schedule for campus visit. Moreover, guide students on how to apply 

to the course program and check the application status. All information regarding the 

topic of admission will be saved in a JSON file that stores the intent that contains tag, 

patterns, responses, and the context.  

To evaluate the chatbot system to ensure it is effective and accurate. 
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Usability testing will be implemented to ensure the system meets the project objectives. 

Test cases will be created to ensure the system can complete specific tasks successfully 

and within reasonable duration time. Moreover, identify the modification or 

improvement required to improve the systemôs usability and accuracy.  

 

1.4 Contributions 

The contribution of the project is to propose an AI chatbot system for college admission 

that supports natural language processing (NLP). It is different from the rule-based 

chatbots that restrict users to selecting questions from the pre-defined list of question 

buttons. The AI chatbot allows users to ask the question in natural language, instead of 

selecting from the list of choices available. Moreover, the proposed chatbot system 

supports speech recognition functionality which can convert studentôs speech to text, 

allowing student to provide both speech and text input to the chatbot. 

 

1.5  Report Organization 

The structure of this report is organized in chapters. In Chapter 2, a literature review is 

conducted on chatbots, including their background, types, deep learning, and 

limitations of previous studies. Chapter 3 outlines the proposed method for developing 

the AI chatbot, including the planning, analysis, and design phases. Chapter 4 describes 

the preliminary work, including the pre-development, development, and post-

development stages for building an AI chatbot. Finally, Chapter 5 provides a conclusion 

to the project, summarizing the findings and discussing their limitation and future work. 

The appendix includes the references used in this report. 
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CHAPTER 2 

LITERATURE REVIEWS  

 

2.1  Background of Chatbot 

Chatbot is the artificial intelligence program that is designed to understand 

userôs questions and provide responses to the users. The program simulates human 

conversation by using the natural language processing (NLP). Chatbot is being widely 

used in many areas such as healthcare, airlines, online ordering and booking, customer 

services, and more to assist in their business operation.  

Joseph Weizenbaum created the first chatbot, named ELIZA, in 1966 to imitate 

psychotherapist. ELIZA investigates the keywords get from user input and then it 

triggers the preprogramed output based on the rules defined. ELIZA answered 

questions by analysing the keywords a user provided and it did not have a framework 

to understand the context of the conversations. Richard Wallace developed the 

A.L.I.C.E. (Artificial Linguistic Internet Computer Entity) chatbot in 1995, drawing 

inspiration from the ELIZA chatbot program [10,11]. A.L.I.C.E. applies heuristic 

pattern matching rules and has universal language support for conversing. The chatbot 

is powered by the artificial intelligence markup language (AIML), which enables the 

specification of conversation rules. Developers could use AIML to build their own 

chatbot powered by ALICE [12]. In 1972, PARRY was developed as a more advanced 

chatbot than ELIZA as it has personality and better controlling structure. It responds to 

users based on system assumptions and change of weight in utterances of the users. 

However, it has low speed in responding to users and it was unable to learn from the 

conversation [13]. In 1988, the technology of artificial intelligence was firstly being 

used in chatbots with the creation of the Jabberwacky. It responds to users by using 

contextual pattern matching based on previous conversation [13]. 

In year 2001, a significant evolution of chatbot was the creation of the 

SmarterChild that was developed to help users with their daily tasks. It can retrieve data 

such as news, weather, stock prices, and other useful information from the databases 

[14]. It improved the interaction between human and computer because the information 

system could be accessed via the conversation with a chatbot [13]. Nowadays, the 

development of the intelligent personal voice assistants that built into the smartphones 
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or other devices has taken AI chatbot a step further. These AI chatbots can respond to 

the voice command and manage the task. The popular AI voice assistants are Apple Siri 

[2], Google Assistant [3], Microsoft Cortana [4], and more. The evolution of AI 

technology in chatbots has bring significant impact to the way of communication. In 

2016, social media platforms started to allow businesses to build their own text-based 

chatbot to deal with their customers in their platforms. The application of the AI chatbot 

in social media platforms improved the communication between businesses and 

customers [13]. 

 

2.2  Types of the Chatbots 

According to the [15], AI chatbots and rule-based chatbots are different types 

of chatbots. Below sections will discuss each type of chatbot and their implementation 

approaches.  

Chatbots that operate on rules follow predetermined conversation routes. The 

user's input is matched against predefined rule patterns, and the corresponding answer 

is selected using pattern matching algorithms [13]. ELIZA, ALICE, PARRY are some 

examples of the rule-based chatbots. There are three common languages to develop a 

rule-based chatbots which are AIML (Artificial  Intelligence Markup Language), 

Riverscript, and Chatscript. 
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2.2.1 The ChatBot 

This software allows businesses to automate the regular tasks such as handling 

common questions and task. For examples, businesses can setup their own chatbot and 

personalize a set of rules to trigger particular response or action from chatbot. 

Moreover, businesses can build the chatbot by designing the predefined chat flow. They 

can control the chat flow by providing set of buttons that can be triggered by the users. 

It allows businesses to build their own chatbot that can connect to their Facebook page, 

automate the chats with their customers in Facebook Messenger. Below screenshot was 

taken from their official website, showing how businesses can design the chat flow.  

 

Figure 2-1 Example of the ChatBot Feature 

However, these chatbots rely on a fixed set of predetermined options, limiting 

users to select from the provided choices. Users cannot freely express themselves or 

ask questions beyond the available options. As below screenshot shown, it cannot 

understand the questions asked in natural language. 

https://www.chatbot.com/features/
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Figure 2-2 Screenshot of The ChatBot 

  

2.2.2 ManyChat 

ManyChat chatbot platform was created to support Facebook Messenger 

marketing and automation. Businesses can easily design, deploy, and manage chatbots 

on the Facebook Messenger platform by using ManyChat's user-friendly interface and 

a variety of functionality. The below screenshot showing how it works integrating with 

Facebook Messenger. 
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Figure 2-3 Screenshot of ManyChat 
 

However, it works as a rule-based chatbots, which work following established 

patterns and rules. Businesses might find it difficult to understand and react 

appropriately to user inputs that don't follow these rules. Despite these drawbacks, rule-

based chatbots made with ManyChat, especially when interactions can be predefined 

and scripted, can be useful for particular use cases. For instance, users can place order 

directly with the chatbot, if businesses have designed the chat data flow for this place 

order use case. It can help businesses to improve their productivity by automate the 

order process. 
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2.2.3 Sunway University Chatbot 

There are several educational institutions in Malaysia that are using chatbot to 

help them in answering enquiries on their official website. For example, Sunway 

University [7] is using rule-based chatbot to handle enquiries in their website. Users 

can select the action or topic from their list and the bot will transfer the users to connect 

to their live agent. However, the bot cannot understand the human language written in 

text. As below screenshot shown, it cannot understand the óHow many intakes per yearô 

question. Moreover, it only limited the discussion topics around óChat with counsellorô, 

user cannot ask other topics such as scholarship, campus details, or applying program. 

   

Figure 2-4 Sunway University Chatbot 
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2.2.4 St. John's University Chatbots (Johnny)   

Artificial intelligence (AI) allows computer systems to simulate human 

intelligence. The application of AI including natural language processing, speech 

recognition, and more. The AI program consumes a lot of training data and looks for 

connections and patterns in the data. Then, predictions are made using these patterns 

[16]. AI chatbots are able to interact with users without supervision. AI chatbots 

integrate NLP, AI technology, and machine learning into the computer program.  

One of the advantages of using the AI chatbots is users can communicate by 

using the natural language. As the information provided in [17], people prefer to chat 

in a more human-like conversations that are dynamic compared to an automated 

response. Below screenshot shown the AI chatbot of the St. John's University (Johnny) 

[18] used to handle the enquiries on their website. It supports both rule-based and 

natural language processing which it can understand the queries typed by the user and 

respond with useful information. As below screenshot shown, it can understand 

question asked in natural language, ñcan I apply program here?ò. However, it does not 

have the ability to assist the users with application process. 

 

Figure 2-5 AI chatbot of the St. John's University 
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Moreover, it has the ability to switch between languages in chat session. As the 

screenshot shown, there is a translation icon in the input field area. User can choose 

their language to interact with the chatbot. As the sample communication shown, it can 

interact with user by using Malay language. 

 

 

Figure 2-6 Sample Chat in Malay Language 
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2.2.5 Loyola University Chicago Chatbots (LUie) 

Luie is an AI chatbot designed to handle enquiries in Loyola University Chicago 

website [19]. It is trained to understand natural language, and it can understand the 

question ñcan I make appointment for campus visit?ò. However, it also does not have 

the ability to handle the appointment process. It can only provide the useful information 

regarding to campus visit. 

    

Figure 2-7 AI chatbot of Loyola University Chicago (Luie) 
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2.3  Limitation of Previous Studies and Systems  

Most of the educational institutions of Malaysia are using rule-based chatbots 

to handle inquiries in their website. However, rule-based chatbots cannot understand 

the human natural language. As below figure 2-8, 2-9 and 2-10 shown, the chatbots 

cannot respond with useful information to the user queries asked in natural language. 

Rule-based chatbot systems are limited by their reliance on predefined rules and 

patterns, which can make them ineffective in handling unexpected situations or 

complex inquiries. They can only respond to user inputs that match their pre-

programmed rules and patterns and may struggle to understand user intent or context in 

more nuanced or ambiguous scenarios. This can result in frustrating user experiences 

and reduced effectiveness in addressing user needs. In addition, the chatbots designed 

in [21,22,23] do not support speech recognition, which users canôt give speech input to 

the chatbot system.  

Based on the limitations found in existing rule-based chatbot system [7,8,9], the 

proposed chatbot system enables the natural language processing which allow users to 

ask their questions in natural language as [21,22,23,24,25]. Moreover, speech 

recognition will be enabled in the proposed chatbot system to improve the user 

experience in using the system.  

 

Figure 2-8 Sunway University Chatbot 
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Figure 2-9 New Era University College Chatbot 

 

Figure 2-10 Inti University College Chatbot  

 

2.4 Summary of Existing Systems 

 NLP 
Intent 

Classification 

Multiple 

Language 

Support 

Speech 

Recognition 

Assist in 

Business 

Process 

The ChatBot 
     

ManyChat 
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University 

Chatbot      

Johnny 
     

LUie 
     

Proposed 

System      

Table 2-1 Summary of Existing Systems 
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2.5 Review of the Technologies 

The intelligent college enquiry chatbot designed by [21,24,25] was built by 

applying NLP and deep learning algorithms. Pythonôs API libraries such as Natural 

Language Toolkit (NLTK) were used to perform NLP techniques such as tokenization 

[21,22,23,24,25]. The intelligent chatbot [22] was trained on the dataset that consists of 

intents, patterns, and responses. The intelligent chatbot [21,24,25] was built based on 

Deep Neural Network (DNN) model to classify the pattern of the sentences. However, 

the chatbot systems designed in [23] was using AIML to build the knowledge base of 

the chatbots that using pattern matching algorithms. If the patterns were not found in 

the AIML file, then it will implement NLP to examine the sentence similarity with the 

predefined set of questions. To summarize, [21,23] used traditional way which 

integrating NLP and pattern matching algorithms in hard-coded templates in AIML 

files. For the paper [22,24,25], the chatbot system was designed by using the deep 

learning model to find the patterns from the user input. However, all chatbots 

[21,22,23,24,25] did not support speech recognition. They only accept text-based input 

from the users. 

According to IBM, deep learning, a subset of machine learning, is defined by 

the number of layers in a neural network that serve as its foundation. It simulates the 

human brain by using a set of algorithms and it is able to learn from the examples given 

to the system [26]. As depicted in the diagram obtained from the IBM website (Figure 

2-7), the layers that comprise a neural network are the input layer, hidden layer, and 

output layer.  

 

Figure 2-11 Deep Neural Network 
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As the chatbots go through each layer of the artificial neural network, the pattern 

detection to generate the prediction becomes more powerful and precise. This neural 

network is used by the AI chatbots to understand user inquiries and carry on an intent-

based conversation. An artificial neural network that employs sequential data or time 

series data is known as a recurrent neural network (RNN). For natural language 

processing (NLP), these deep learning techniques are frequently employed. 

2.5.1 Software/Tools 

Below table showing the software and tools to be used during the chatbot development. 

Tools Description 

Visual Studio Code 

A lightweight IDE that provides many features for Python 

development, including debugging and IntelliSense code 

completion. 

Python It has many libraries that can support chatbot development 

NLTK Python library for implementing NLP tasks  

TensorFlow 
Machine learning framework for building and training machine 

learning models.  

SpeechRecognition Python library that supports speech recognition engine 

Google Cloud's 

Speech-to-Text API 
Converting spoken language into written text 

Flask 
Python web framework for building web applications, integrate the 

HTML files into the python program 

Supabase database Store program, application, and related data. 

Table 2-2 Software/Tools Needed for the Project 

Visual Studio Code is a lightweight Integrated Development Environment 

(IDE) that offers extensive features for Python development, including code debugging 

and IntelliSense code completion. It serves as the primary environment for writing and 

managing the chatbot's code. Python programming language supports chatbot 

development through various libraries and frameworks. Its simplicity and rich 

ecosystem of libraries make it becomes choice for building the AI chatbot. 

NLTK (Natural Language Toolkit) is a Python library designed for 

implementing Natural Language Processing (NLP) tasks. It provides tools and 

resources for processing and understanding human language. It incorporates vital 

components like WordNet, a lexical database that aids in synonym retrieval, and 
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word_tokenize for breaking text into individual words or tokens. By integrating NLTK, 

the system can analyze and interpret text-based inputs. 

Furthermore, TensorFlow is a powerful machine learning framework used for 

building and training machine learning models, including Recurrent Neural Network 

(RNN). TensorFlow provides a framework for building, training, and deploying RNN 

models. It offers pre-built RNN layers and functions, such as LSTM (Long Short-Term 

Memory), which are pivotal for handling sequential data effectively. 

SpeechRecognition is a Python library that supports speech recognition engines. 

It enables chatbots to listen to and transcribe spoken language, expanding their 

capabilities to interact with users through voice input. In addition, Google Cloud's 

Speech-to-Text API will be employed to convert spoken language into written text. It 

enhances the accuracy of chatbot's voice recognition abilities, enabling voice-based 

interactions. 

Moreover, Flask will be used to create web applications for the chatbot's user 

interface. It provides a simple and easy-to-use interface for building web applications, 

and it can be integrated with HTML, CSS, and JavaScript to create dynamic and 

responsive user interfaces. Flask also provides support for various database systems, 

which can be used to store and retrieve chatbot data. Additionally, Flask provides a 

built-in web server, making it easy to test and deploy web applications. 

Supabaseôs database service will be used to store the EnrollMateôs structured 

data such as program data and unstructured data such as file documents submitted by 

the students. 

2.5.2 Hardware 

Below table shown the hardware specifications needed to develop and deploy the 

proposed chatbot system in this project. 

Description Specifications 

Processor 
Intel Core i5 processors or above 

AMD Ryzen 5 processors or above 

RAM Minimum of 4 GB of RAM 

Storage Minimum of 100 GB of storage 

Operating System Windows 10 or later 

Internet Connection A connection speed of at least 100 Mbps is recommended 

Table 2-3 Hardware Specification for the Chatbot System 
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CHAPTER 3 

SYSTEM METHODOLOGY/APPROACH  

 

During the whole life cycle of this project, agile will be adopted as the methodology of 

project management. Agile methodology is an adaptive approach to development, 

where the project is divided into small, iterative cycles, and each cycle involves 

planning, designing, developing, testing, and releasing. It provides greater flexibility in 

making the required changes to the system, thus allowing for continuous feedback and 

improvement throughout the development process. The phases include Planning, 

Analysis, Design, Development, and Evaluation. 

3.1 Planning 

During the planning phase, the project stakeholders, goal, scope, and objectives are 

defined. The proposed chatbot system named EnrollMate will be developed to assist 

college applicants with their admission process.  

EnrollMate will be designed to handle the following tasks: 

¶ Provide general information about the college admission process. 

¶ Answer frequently asked questions related to admission requirements, application 

deadlines, and admission criteria. 

¶ Provide links to relevant resources (e.g., financial aid and scholarship information) 

¶ Assist applicants in scheduling an appointment for campus visit. 

¶ Provide application assistance. 

3.1.1 System boundaries 

Input User inquiries related to college admissions, including questions about 

application requirements, intakes, programs, and campus visit 

appointment. 

Processes Process user inquiries, predict the intent of user inquiry by using the 

trained neural network model. 

Output Respond to userôs inquiries through the chatbot interface. 

Stakeholders College applicants, admission staff, college institutions, chatbot 

developers. 

Table 3-4 System Boundaries 
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A project Gantt Chart is developed to schedule and manage the tasks and resources during the project development life cycle. 

 

Figure 3-1 Gantt Chart 
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3.2 Analysis 

During the analysis phase, literature reviews are done to give a detailed insight 

into the knowledge and existing research related to the problem or topic being addressed 

in this project. Based on the literature reviews and analysis of current existing systems, 

EnrollMate is proposed to improve the existing rule-based chatbot system. NLP is 

enabled in the EnrollMate and it can accept both text-based input and voice-based input 

from the users.  

The product backlog is created which contains a list of user stories describing 

the various features and functionalities that the EnrollMate should have for the college 

admission process. Every user story is composed from the user's perspective, outlining 

a unique requirement or necessity that the chatbot is intended to fulfill .  

 

User Story ID As aé I want to be able toé 

1 

Student 

Ask about available majors, financial aid, admission 

requirements, application deadlines. 

2 Speak my questions to the system 

3 Apply for admission to a college 

4 Check the status of my application 

5 Make appointments for campus visit 

Table 3-5 User Story 
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3.3 System Design 

3.3.1 System Package Diagram 

 

Figure 3-2 Package Diagram 
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The package diagram provided illustrates the high-level structure and 

interactions of various packages within the "EnrollMate" chatbot system, showcasing 

the organization and dependencies among different components of the system. 

The "UI" package encompasses the frontend components of the system, 

including HTML, CSS, and JavaScript. It serves as the user interface through which 

users interact with the system. 

The "Business Logic" package contains the core logic of the system, with the 

"ChatbotGUI" module at its heart. This module is responsible for managing user 

interactions and acts as the gateway between the user and the system's intelligence. It 

utilizes other packages and modules to deliver responses to user queries effectively. 

Powered by the Flask framework, the "ChatbotGUI" module leverages the capabilities 

of Flask to seamlessly handle user requests and responses between frontend and 

backend processing. 

The "Data Layer" package comprises various modules, including "Applicant," 

"Visitor," "Application," "Appointment," and "ProgramData." These modules access 

and manipulate data in the Supabase database, enabling the system to manage program 

applications, visitor appointments, and related data efficiently. 

The "Intent Classification Module" is a critical component for understanding 

and responding to user input. It consists of submodules for "Data Processing," 

"Machine Learning," and the "Trained Model." This module processes and classifies 

user intents, allowing the system to provide contextually relevant responses. 

Imported by the "ChatbotGUI," the "Voice Recognition Module" integrates 

with the Google Voice-to-Text API, enabling users to input text via voice commands. 

This module enhances the user experience by providing an additional input method. 

Within the "Intent Classification Module," the "Machine Learning" submodule 

accesses a "Knowledge Base" and uses "Data Processing" for text preprocessing. The 

"Machine Learning" module further imports the "Keras" package to build and manage 

the machine learning models. Once trained, these models can accurately predict user 

intents. 
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After the machine learning models are trained, they are exported from the 

"Machine Learning" submodule. These models are crucial for predicting user intents 

accurately. In the user interaction flow, a user accesses the system's user interface (UI) 

to provide input. The "ChatbotGUI" module, within the "Business Logic" package, uses 

"Data Processing" to preprocess the user's input. Subsequently, it imports the "Trained 

Model" from the "Machine Learning" submodule to predict the user's intent effectively. 

Finally, the "ChatbotGUI" updates the UI with contextually relevant responses, creating 

a seamless user experience. 
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3.3.2 Use Case Diagram 

 

Figure 3-3 Use Case Diagram of EnrollMate 

Students can make enquiries to the chatbot related to the UTAR admission and 

program details. In addition, students can apply for admission to UTAR directly with 

the chatbot. Then, the chatbot will save the studentôs application to the database. By 

providing their identity card (IC) number, students can verify the status of their 

application through the chatbot. Moreover, if students would like to visit the campus, 

they can create appointments with the chatbot as well. They can also manage their 

appointments such as cancelling the appointment or modifying their existing 

appointment date and time. 
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3.3.3 Activity Diagram  

 

Figure 3-4 Activity Diagram of Students Apply Admission 

Students can apply the admission directly with the chatbot. The chatbot will ask 

student input for the program would like to apply, and their personal information. Next, 

the student input will be saved to the application table in database.  
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Figure 3-5 Activity Diagram of Students Check Application Status 

Students are able to inquire about the status of their application by providing 

their Identity Card (IC) number to the AI chatbot. Then, the system will find the 

matching IC number provided by the student with the database application tableôs 

records. If the record is found, the recordôs status will be retrieved from the database 

and sent the status back to the student. If the record is not found in the database, the 

system will notify the students. 
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Figure 3-6 Activity Diagram of Students Create Visit Appointment 

 The system will ask for visitor details such as IC number, visit purpose, which 

campus to visit, and more. Then, it will prompt visitor to choose available for visit. 

Then, it will validate the selected date time for campus visit. If the date time is not valid 

such as past date and time has been selected, then the system will ask the user to selec 

again the valid timeslot. Finally, if all the input data is validated, then the system will 

process the input from students and save the appointment details in the database. 
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Figure 3-7 Activity Diagram of Students Modify Visit Appointment 

Students can also modify their existing appointments by providing their IC 

numbers to the chatbot system. Then, the system will conduct a search of the database 

to locate the appointment record associated with the IC provided by the students. Once 

the record is found, then they can select new timeslot for their visit appointment. The 

new date time will be verified before update to the table record.  



CHAPTER 3 SYSTEM METHODOLOGY/APPROACH 

29 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

 

Figure 3-8 Activity Diagram of Students Cancel Visit Appointment 

User can cancel the appointment by providing the registered IC with the 

appointment. Then, the system will conduct a search of the database to locate the 

appointment record associated with the IC provided by the user. Once the record is 

found, the system will prompt confirmation on cancellation of the appointment. If user 

clicks on the confirmation button, the visit appointment will be deleted from the 

database.
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CHAPTER 4   

SYSTEM DESIGN 

 

4.1 System Block Diagram 

 

 

Figure 4-1 Block Diagram of Proposed AI Chatbot 

The chatbotôs block diagram is illustrated in Figure 3-2. First, the chatbot needs 

to be trained to understand and answer the studentsô queries in natural language. The 

trained model will be saved to be used in interacting with students.  

To train the chatbot, an intent JSON file will be created to store all the tags, 

patterns, and responses. Then, the data preprocessing will be implemented before 

training the neural network model. Tokenizing, spelling correction, lemmatization, and 

more are some of the tasks that will be conducted during data preprocessing phase.  

Next, the model will be trained after creating the training data to be fed to the 

model. After successfully trained the model, then it will be saved and be used to interact 

with the students. When students provide input in texts or spoken words to the chatbot, 

then the trained chatbot will respond to the students in text based on past training data. 

  



CHAPTER 4 SYSTEM DESIGN 

31 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

4.2 Block Diagram of Intent Classification Model 

 

Figure 4-2 Block Diagram of Intent Classification Model 

The block diagram illustrates the step-by-step process of building and training 

a Recurrent Neural Network (RNN) model for intent classification. The process begins 

with loading the dataset. Then, the dataset will be split into train and test set. Next, the 

data augmentation is performed to increase the training dataset.  

The dataset is further divided into feature (X) and label (Y). Feature data 

includes all the query patterns, whereas labels are all the intents. Next, the features will 

be preprocessed using TextPreprocessor, and label will be encoded into numerical 

values.  
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Next, the block diagram transitions to the model architecture phase. The Pad 

Sequences component uses this maximum length to pad the text sequences to the same 

length, making them suitable for input to the RNN model. The core of the RNN model 

is represented by the Embedding Layer, LSTM Layer, Batch Normalization, and Dense 

Layer.  

The Embedding Layer converts the tokenized input into dense vectors and 

allows the model to learn word embeddings. The LSTM Layer introduces the recurrent 

aspect of the model, capturing sequential dependencies in the data. Batch Normalization 

enhances model training stability by normalizing activations within each mini batch. 

The Dense Layer, with a softmax activation, produces output probabilities for 

classifying intents. 

After defining the model architecture, the next step is model compilation using 

the Adam optimizer and sparse categorical cross-entropy loss function. This 

configuration prepares the model for training by specifying how it should learn and 

update its parameters during the training process. During training, the model learns to 

classify intents based on the provided training data. 

Once training is complete, the model's performance is evaluated using the 

testing data (X_test_padded and y_test_encoded), and the test accuracy is computed. 

This step assesses how well the model generalizes to unseen data. 

Finally, the trained model is saved as 'trained_chatbot.h5,' enabling it to be 

loaded and reuse for chatbot system. The Label Mapping is stored as 

'label_mapping.json,' preserving the mapping between class labels and their numerical 

representations. The Tokenizer's vocabulary and max sequence length are saved as 

'tokenizer.pickle,' while the Text Preprocessor's custom transformations are stored as 

'text_preprocessor.pickle.' 
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4.3 Flow Diagram 

 

Figure 4-3 User Input Processing and Intent Recognition Flow 

The user's input is the initial trigger for the process. It can be either text-based 

or voice-based. The system checks the type of input provided by the user. If it's voice 

input, the process proceeds to the voice-to-text conversion step. Otherwise, it continues 

to the next step. The preprocessing step may include tasks like cleaning, tokenization, 

and formatting to prepare the input for intent prediction.  

After preprocessing, the system predicts the user's intent based on the processed 

input. It uses a model to determine the most likely intention behind the user's query. 

The system assesses the confidence level of the predicted intent. If the intent probability 

is greater than 90%, indicating high confidence in the prediction, the process proceeds 

to selecting a suitable response from that particular intent. However, if the confidence 

falls below 90%, it moves to the next step to handle cases of unknown or uncertain 

intent. In cases where the intent confidence is low or unknown, the system handles such 

scenarios gracefully. It provides a default response to manage user expectations. 

Finally, the system sends the selected response, whether it's based on a high-confidence 

intent or a fallback response for unknown intents, to the user. 
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4.4 System Components Specifications 

4.4.1 Text Preprocessing Component Diagram 

 

 

Figure 4-4 Text Preprocessing Component Diagram 

This module is designed to clean and enhance text data for natural language 

processing (NLP) tasks. At the core of the diagram is the TextPreprocessor class, which 

is a custom transformer for text preprocessing. This class serves as the main component 

responsible for processing and transforming input text data. It implements the 

BaseEstimator and TransformerMixin interfaces, making it compatible with scikit-

learn pipelines. 

The custom function, remove_noise, is employed to clean the text by removing 

special characters, digits, hyphens, apostrophes, and underscores. This step ensures that 

the text data is free from unwanted noise that may interfere with NLP tasks. Another 

custom function within the module is expand_contraction. It is responsible for 

expanding contractions in text data. For example, it can replace "can't" with "cannot" 

to ensure consistency and better understanding of contractions. 

The NLTK component, word_tokenize, is utilized to tokenize sentences into 

individual words or tokens. Tokenization is a fundamental step in text processing, and 

it helps in splitting text into meaningful units. 

NLTK's stopwords component is used to obtain a set of common stop words in 

English. These stop words are filtered out from the text data during preprocessing since 

they often do not carry significant meaning and can be safely removed. 
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The SpellChecker component is imported from the external spellchecker 

library. It provides spell-checking capabilities to the text preprocessing module. 

Correcting spelling errors is essential for improving text quality and accuracy. 

The WordNetLemmatizer component is imported from the NLTK library. It is 

used for lemmatization, a process that reduces words to their base or dictionary form. 

This helps in standardizing and normalizing words. 

4.4.2 Text Augmentation Component Diagram 

 

Figure 4-5 Text Augmentation Component Diagram 

The Text Augmentation Component Diagram illustrates the various 

components and their interactions involved in the process of text augmentation to 

expand the training dataset. This is the main component responsible for coordinating 

the augmentation process. 

The input sentence represented as arrows leading into the Text Augmentation 

Component, includes sentences or patterns from your training data. These sentences 

serve as the base text that will be augmented to create variations. 

The Synonym Finder component is responsible for finding synonyms for verbs 

in the input sentences. The Tokenizer component is responsible for breaking down the 

input sentences into individual words or tokens. It is a critical initial step in the text 

augmentation process and ensures that the augmentation can be performed at the word 

level. The POS Tagger component assigns part-of-speech (POS) tags to each token in 
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the sentences. POS tags are essential for identifying verbs (tokens with 'VB' tags) that 

can be replaced with synonyms during augmentation. 

It relies on the POS tags provided by the POS Tagger to identify verbs and then 

uses resources like WordNet to retrieve suitable synonyms. The Similarity Calculator 

component calculates the similarity between words or synonyms. This information can 

be used to ensure that the selected synonyms are contextually appropriate and maintain 

the meaning of the original sentence. 

The "Augmented Sentence" arrows indicate the output of the Text 

Augmentation Component. These represent the augmented sentences, which are 

variations of the input sentences with certain verbs replaced by synonyms. These 

augmented sentences can be used to expand the training dataset. 

  



CHAPTER 4 SYSTEM DESIGN 

37 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

4.5 Entity Relationship Diagram (ERD) 

 

Figure 4-6 Entity Relationship Diagram of EnrollMate 

 The entity-relationship diagram (ERD) of the chatbot system is presented in 

Figure 3-9. It visualizes how different entities relate to each other and how data flows 

within the database. Visitor can make only zero or one appointment for campus visit in 

the chatbot. Each visit appointment associated with only one appointment type, such as 

campus tour or scholarship consultation.  

Moreover, applicant can make admission application through the chatbot. It has 

zero or one relationship as applicant can make zero or one admission application only 

through the chatbot. The application is associated with the program entity which contain 

the details of the particular program. The application and program have exactly one 

relationship. However, each program may have zero or many applications. The program 

is associated to its respective Faculty and Area of Study.  
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4.6 Class Diagram 

 

Figure 4-7 Class Diagram of EnrollMate 

The Visitor class represents visitors to your system. It has methods to interact 

with visitor data, including searching for visitors by IC (search_visitor_by_ic() and 

search_visitorName_by_ic()), inserting or updating visitor information 

(insert_new_visitor()), and a constructor method (__init__) to create new instances of 

visitors. This class also includes attributes for storing visitor information, such as IC, 

name, phone number, and email. 

The StudyArea class and Program class are related to the educational aspect of 

the system. The StudyArea class has methods for retrieving study area data and a 

constructor to create study area instances. Similarly, the Program class has methods to 

fetch program data based on different criteria and a constructor for program instances. 

These classes encapsulate the details about study areas and educational programs 

offered by your institution. 
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The Appointment class represents appointment-related functionalities in the 

system. It offers methods for searching, inserting, modifying, and canceling 

appointments. Additionally, it stores information about the appointment, including the 

visitor's IC, appointment type, campus, and timeslot. The Type class is related to 

appointment types and provides methods for retrieving type data. 

The Application class handles application-related actions. It has methods for 

searching and inserting applications and attributes to store application information, 

including the applicant's IC, program ID, attached documents, applied intake, and 

application status. 

The Applicant class deals with applicant data. It provides methods for searching 

and inserting applicant information. The class stores details such as IC, name, address, 

phone number, and email.



CHAPTER 5 SYSTEM IMPLEMENTATION 

40 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

CHAPTER 5 

SYSTEM IMPLEMENTATION  

 

5.1 Pre-Implementation 

Before starting to develop the EnrollMate, there are few software needed to be installed 

in the laptop: 

¶ Visual Studio Code 

¶ Python 3.9.5 64-bit 

 

5.1.1  Natural Language Processing (NLP) 

i. Install nltk by using command prompt. 

 

Figure 5-1 Install NLTK 

ii. Install scikit learn by using command prompt. 

 

Figure 5-2 Install scikit-learn 

iii.  Install spell checker 

 

Figure 5-3 install spell checker 

iv. Install contractions to expand contractions in text. 

 

Figure 5-4 Install contractions 

v. Download TensorFlow for building and training machine learning models, the 

deep neural networks. 

 

Figure 5-5 Import TensorFlow 
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5.1.2  Speech Recognition 

The following are the pre-development steps for developing the speech 

recognition functionality, by installing the "google-cloud-speech" Python library. This 

library provides access to Google Cloud's Speech-to-Text API, which is a service 

offered by Google Cloud for converting spoken language into written text. 

 

Figure 5-6 Install google-cloud-speech 

 

5.1.3 Flask Web Framework 

 

Figure 5-7 Install Flask 
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5.1.4 Supabase Python Library 

 

Figure 5-8 Install Supabase library 

i. Set up a Supabase account and project. 

After creating a new account in Supabase, then a new project is created for 

EnrollMate. The project URL and API key will be used to create a client object 

to interact with the Supabaseôs database project. 

ii.  Create new tables by using Supabase Table Editor. 

 

Figure 5-9 Supabase Table Editor 

 

Figure 5-10 Supabase Table Editor SQL 

As above screenshot shown, all tables designed in ERD are created in Supabase. 

  

https://app.supabase.com/
https://app.supabase.com/
https://app.supabase.com/
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5.2 Implementation 

5.2.1 Prepare Training and Testing Dataset 

 

Figure 5-11 Intents JSON File of EnrollMate 

An Intent JSON file is designed to be used to define the different intents that 

the chatbot can recognize. It typically contains a list of intents, each intent in the chatbot 

system is associated with a distinctive identifier and a collection of sample phrases that 

can trigger that intent.  

Figure 5-11 shows some of the content in ñIntents.jsonò file. It defines the 

different intents and corresponding responses of the chatbot, such as programme intent 

with their respective possible question patterns, and the response the chatbot should 

provide to users. 
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Figure 5-12 Creating training and testing set 

In above code snippet, we are preparing data for training and testing the model. To teach 

the chatbot for recognizing the intent from user message, we need to split this data into 

two parts, training and testing. Training data is used to teach the chatbot how to 

understand the different intents. While testing data is used to evaluate how well the 

chatbot has learned. By splitting the dataset, we can measure how accurately the chatbot 

can recognize intents it hasn't encountered before during training. In this case, we split 

each intent from the dataset (intent.json) into 80% for training, 20% for testing.  
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5.2.2 NLP Custom Transformer 

 

Figure 5-13 NLP tasks 

This TextPreprocessor transformer class is one of the important components of 

the AI chatbot. It prepares and cleans the text data that the chatbot receives as input. 

When users type messages to the chatbot, they might include contractions (e.g., 

"don't" for "do not"), special characters (e.g. ñ&ò), and digits in their messages. The 

first part of the script, custom function of remove_noise() focuses on cleaning up this 

text. 

After cleaning the text, the script proceeds to process it further to make it 

suitable for analysis. TextPreprocessor is a custom transformer that performs several 

operations on the text, including Tokenization, Lowercasing, Stop Word Removal (e.g., 

like "the," "and," "is," etc), Spell Correction, and Lemmatization.  

As result, the returned text data is prepared and refined, making it easier for the 

AI chatbot to understand and respond to user messages effectively. This is an important 

step in natural language processing (NLP) to ensure that the chatbot can provide 

accurate and meaningful prediction of intent in user queries. 
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5.2.3 Data Preprocessing 

 

Figure 5-14 Split Data into feature and labels 

We are organizing our data into two main parts: features (X) and labels (y) for training 

and testing the chatbot model. This code snippet prepares the data in a format suitable 

for training and evaluating the performance of the model. The chatbot should be trained 

to understand and accurately predict the intent. The patterns represent the input text 

message (features), and the tag represents the expected output or intents (label). 

 

Figure 5-15 Label Transformation 

Machine learning models require numerical labels to make predictions. The 

LabelEncoder is used to convert the intent labels (y_train and y_test) from their original 

text form (e.g., "programme" or "fees") into numerical values, so the model can work 

with the labels.  Next, the TextPreprocessor transformer which explained in figure x is 

used to perform data preprocessing on the text data at this step. 
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Figure 5-16 Padding 

Performing tokenization and padding is crucial when preparing text data for neural 

networks. When it comes to text data, various sentences may contain different range of 

words or tokens. Neural networks expect consistent shape or dimensionality in their 

input data. Therefore, all input sequences must be same length before feeding to the 

model. Padding makes shorter sequences same in length to the longest sequence, which 

helps in maintaining consistency of all the input data. 

5.2.4 Building Neural Network Model 

 

Figure 5-17 Neural network architecture 

The above neural network architecture includes an embedding layer, Long 

Short-Term Memory (LSTM) layer, BatchNormalization layer, and output layer. 

Embedding layer takes the words in the user's message (pattern) and converts them into 

special numerical codes the chatbot understands. It also arranges these codes in a way 

that captures relationships between words, so it knows that "dog" and "cat" are related 

to "pets," for example. 
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The LSTM layer acts like the chatbot's memory. It remembers important 

information from the words it has seen so far in a message. This memory is important 

because it helps the model to understand the context of the conversation. For example, 

in case of "Where is location of college library?", the LSTM is able to capture the 

contextual information such that you're probably talking about the ñlocationò of 

somewhere. 

Following the LSTM layer, batch normalization is applied. By normalizing the 

activations of the preceding layer, it is a technique that helps in stabilizing and 

accelerating the training process. This may result in quicker convergence and better 

generalization. 

The Output Layer functions as the decision-making layer of the chatbot. It 

makes an estimate regarding what you're trying to ask using all the data it has gathered 

from the embedding and LSTM layers. It assigns probabilities to different intents, and 

the intent with highest probabilities will be the final prediction of the chatbot. 

In the next step, the model is compiled by specifying the loss function 

sparse_categorical_crossentropy, which is commonly used for multi-class 

classification tasks. The optimizer Adam and accuracy metrics are applied to evaluate 

the model during training. Below figure provides a summary of the model's 

architecture, showing the number of trainable parameters in each layer. 

 

Figure 5-18 Summary of model architecture 
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After training, we test the model using the testing data (X_test_padded and 

y_test_encoded), and then assess its performance. To evaluate how effectively the 

model generalizes to new data, the test loss and test accuracy are calculated and reported 

in below figure. 

 

Figure 5-19 Accuracy Result 

From the above figure, the training process occurs over 35 epochs, meaning the 

model has learned from the training data 35 times. The loss function measures how well 

the predictions match the actual intent labels. The smaller values indicate better 

predictions. Next, the "val_loss" is the loss on the validation dataset, and the 

"val_accuracy" is the accuracy on the validation dataset. The model maintains high 

accuracy on the validation set, above 97%, suggesting good generalization. After 

training, the model is evaluated on test set. It shows that the model is approximately 

86% of accuracy. 

 

Figure 5-20 Saved the pre-trained model 
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The neural network model that has been trained to identify and classify user 

intents is being saved as 'trained_chatbot.h5' file. Now, the model can be reused without 

having to retrain it from beginning as this file contains all the learnt data and parameters. 

Furthermore, the label mapping and tokenizer used to process the data before modelling 

are being saved in respective pickle files as well.  

In conclusion, it allows the reuse of the trained chatbot model in real-

world application. The model components include the model itself, the label encoder 

for decoding predictions, the tokenizer and sequence length for handling user input, and 

the text preprocessor for data preprocessing task. Saving these components makes it 

convenient to deploy and use the chatbot in various applications. 

 

5.2.5 Speech Recognition 

In speech recognition module, it enables the chatbot to convert userôs voice 

input and then convert it into text. Below is the screenshot of the source code to 

implement the task. 

 

Figure 5-21 Speech Recognition Source Code 
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The provided Python code snippet showcases a speech recognition module that 

utilizes Google Cloud's Speech-to-Text service to convert spoken language into text. 

This module proves invaluable in enabling voice interactions within applications, 

offering users the convenience of communicating with systems through speech. The 

code begins by loading essential configuration data from a JSON file, which includes 

the credentials required for accessing the Google Cloud Speech-to-Text service. 

Following this, the code initializes the Speech-to-Text client using the provided 

credentials, setting the sample rate to 16000 Hertz, which is a common rate for audio 

processing. The convertSpeechtoText function serves as the core functionality of this 

module. It leverages the speech_recognition library and a microphone as input to 

capture audio data. The module then performs adjustments for ambient noise to ensure 

accurate recognition. Upon successful audio capture, the audio data is processed and 

sent to the Google Cloud Speech-to-Text service for recognition. If successful, the 

recognized text is extracted and returned, providing the converted speech input. In the 

event of an error during the recognition process, it gracefully handles the situation by 

printing an error message and prompting the user to speak again. 
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5.2.6 Chatbot Graphical User Interface (GUI) 

 

Figure 5-22 Example of HTML, JavaScript 

 

Figure 5-23 Example of JavaScript script 
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Figure 5-24 Chatbot's example of CSS script 

Figure 4-22 shows the example screenshot of the HTML document that will 

display the GUI of the chatbot system that the students will interact with. Figure 4-23 

showing the JavaScript codes that will handle events such as button clicking and 

sending messages.  Figure 4-24 shows the example of CSS code that will add styling 

and layout to graphical user interface of the chatbot. 
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Figure 5-25 Flask app framework script 

This is the code written in Python using the Flask web framework. The '/' route 

renders the index.html file, which contains the front-end code for the chatbot interface. 

The '/get-chatbot-response' route receives a POST request containing the user's 

input message, passes it to the predict_class and getResponse functions to get the 

chatbot's response, and returns it as a JSON object. 

The '/start-recording' route receives a POST request when the user clicks the 

"Record audio" button to start recording their voice, uses the speechRecognitionModule 

to convert the recorded speech to text, and returns it as a JSON object. 
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Figure 5-26 Predict Intent from User Input 

The program uses these functions to predict intent from user input. The user 

input is received from the HTML form and pass the form data by using ajax POST 

request technology. The provided code snippet describes the process of loading 

important components necessary for chatbot system intent prediction. The process 

starts by importing a label mapping from a JSON file, which is necessary for converting 

numerical class indices into proper intent labels. A tokenizer and preprocessor are also 

loaded from pickle files. These elements are key to text preprocessing, thereby ensuring 

that user input is tokenized and formatted correctly before it is fed into the pretrained 

machine learning model. 
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The predict_intent function is essential for finding out the user's intent based on 

their input. This function accepts a number of inputs, including user text input, a 

pretrained model, tokenizer, label mapping, and the text sequence. The 

TextPreprocessor processes the user's input at first, standardizing it for model 

compatibility. To comply with the input requirements of the model, the text is tokenized 

and padded. The model then predicts the probability of the provided input's intent, and 

if the highest likelihood is more than 90%, it uses the label mapping to identify the 

predicted intent. Else, it returns as unknown intent. 

 

Figure 5-27 Sample ChatbotGUI script 

The getResponse function in the provided code snippet is a crucial component 

of a chatbot's response generation process. The function matches the intent tag to a 

predefined intent, selects a response from that intent, and associates it with a trigger, 

enabling specific actions within the system. In cases where the intent tag does not match 

predefined intents or when the chatbot struggles to understand the query, it offers 

guidance, suggesting rephrasing for clarity or acknowledging its knowledge limitations 

and encouraging the user to ask different questions, ensuring a user-friendly and helpful 

experience. 
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5.3 System Operation 

 

Figure 5-28 Chatbot Usage Guideline 

 

Figure 5-29 Chatbot GUI (mobile screen size) 

The chatbot system is designed with user convenience in mind and includes a 

set of comprehensive usage guidelines. These guidelines serve as a helpful reference 

for users, ensuring they can make the most of the chatbot's features effectively. 

Additionally, the system is mobile responsive, offering users seamless access and a 

consistent experience across various devices, including smartphones and tablets. This 

adaptability enhances accessibility, allowing users to interact with the chatbot anytime, 

anywhere, using their preferred device. 
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5.3.1 Intent Classification Module 

 

Figure 5-30 Chatbot GUI (desktop screen size) 

 
Figure 5-31 Sample Chatbot Interaction 

The figures 5-30 and 5-31 show the testing result of the chatbot understanding 

the human natural languages by using NLP. As the figures above showed, the chatbot 

can recognize the intent of the students when they ask the questions, and then provide 

relevant useful information to them. 
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5.3.2 Voice Recognition 

 

Figure 5-32 Recording Audio Input 

 

Figure 5-33 Speech to Text Output 

The above figure 5-32 and 5-33 showing the testing result of the speech 

recognition of the chatbot system. When the student clicks on óSendô button, the 

converted text message will be sent to interact with the chatbot system. 

As above figures shown, students can click on the ñRecord audioò button to start 

their speaking. The chatbot system will listen to usersô voice input and then convert it 

into text. The output will be shown to user before sending it to the chat session. 
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5.3.3 Program Application Process 

 

Figure 5-34 Select Faculty 

 

Figure 5-35 User filling their details 

  

Figure 5-36 User upload documents 

When the system predicts that the user's intent is to apply for a program, it 

triggers the "apply program" function. Once the student confirms their intention to 

apply for a program, the system initiates a database query to retrieve essential 

information, such as faculty details, available programs, and intake schedules. With this 
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information in hand, the system then proceeds to collect the student's personal 

information, ensuring that all necessary data is gathered for the seamless processing of 

their application request. This streamlined process enhances user experience and 

facilitates efficient handling of program applications. 

Additionally, the system allows document uploads, including crucial documents 

like the IC (Identification Card) document and Transcript document. Upon initiating 

the document upload process, users can securely submit these documents through the 

interface. 

 

Figure 5-37 Supabase Table Record 

 

Figure 5-38 Supabase Storage Interface 

 From above screenshots indicated that the record is successfully inserted into 

supabase. In addition, the user documents also successfully being uploaded to supabase 

storage. 
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5.3.4 Check Application Status Process 

 

Figure 5-39 User Checks Application Status 

 

Figure 5-40 No application record found 

When a user seeks to inquire about their application status, the system 

efficiently triggers the "Check Application Status" function. To retrieve their 

application status, students are required to provide their registered IC (Identification 

Card) number. This user-friendly process empowers students to easily access real-time 

updates on their application progress, providing them with valuable information about 

the status of their submitted applications. If the record not found in the database, the 

system notifies the user with óNo record foundô. 
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5.3.5 Make New Visit Appointment with Chatbot 

 

Figure 5-41 Chatbot Recognize the Visit Appointment Intent 

 

Figure 5-42 Collect visitor information 

 

Figure 5-43 Visitor selects invalid date 

When the chatbot system detects that a user's intent is to make a visit 

appointment, it promptly triggers the appointment function. The system then proceeds 

to collect essential visitor details to facilitate the appointment scheduling process. To 

ensure smooth and valid scheduling, the chatbot prompts the user to select a suitable 

date and time within the specified parameters. Users are guided to choose from 

available time slots during weekdays (Monday to Friday) from 9 am to 5 pm, with past 

date and time selections restricted. This structured approach streamlines the 

appointment booking process and ensures that appointments are made within the 

defined operational hours.  
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Figure 5-44 User selects invalid time 

As figure 5-43 shown, when user tried to select invalid date which is past date, the 

system will prompt user to reselect the visit date time. Moreover, users cannot select 

the date and time that is out of available time slot, as figure 5-44 shown. 

 

 

Figure 5-45 Successful Appointment 

When user selected valid visit date and time, then the system will record their 

appointment into Supabase. 
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5.3.6 Manage Visit Appointment with Chatbot  

 

Figure 5-46 Prompt new timeslot 

 

Figure 5-47 Successful Update 

When the chatbot system detects that a user's intent is related to managing 

appointments, it promptly activates the appointment function. It begins by requesting 

the visitor's registered IC associated with the appointment, ensuring a secure 

identification process. Once verified, the system displays the existing appointment 

details for the user's reference. Subsequently, the chatbot prompts the user to select a 

new time slot for the appointment. Before finalizing the update, the system rigorously 

validates the chosen date and time to guarantee it adheres to the specified criteria, such 

as being within acceptable hours and not in the past. This meticulous validation ensures 

the accuracy and integrity of the appointment scheduling process. 

 

Figure 5-48 Retrieve Appointment record 

When the chatbot system identifies that a user's intent revolves around managing 

appointments, it efficiently activates the appointment function. The system initiates this 
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interaction by requesting the visitor's registered IC number, which allows it to retrieve 

comprehensive appointment details. These details typically include the appointment 

date, visit purpose, campus location, and other relevant information. 

 

Figure 5-49 Cancel appointment process 

 

Figure 5-50 Successful Cancelled 

Furthermore, the system offers a convenient cancellation feature for visit appointments. 

In such cases, the chatbot seeks confirmation from the user before proceeding to delete 

the visit appointment record. This confirmation step ensures that appointment 

cancellations are carried out accurately and as intended by the user. 
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5.3.7 End Chat Session  

 

Figure 5-51 Confirm Exit Interface 

 

Figure 5-52 Disable input 

The chatbot system incorporates a convenient exit function located at the top right 

corner of the interface. If a user chooses to utilize this option, it results in the termination 

of the ongoing chat session. Following this action, the user is unable to submit further 

questions or utilize voice input. This feature provides users with a straightforward 

method to conclude their interaction with the chatbot whenever they deem it necessary, 

enhancing the overall user experience.  
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5.4 Implementation Issues and Challenges 

5.4.1 Insufficient training dataset 

A common implementation difficulty in machine learning is the low accuracy 

rate that results from an insufficient training dataset. The model's insight is restricted, 

and it fails to deal with real-world situations when the training data fails to be diverse 

and sufficient. It is similar like trying to teach someone a language based on just a few 

phrases; while they might pick up the basics, but they struggle getting involved with 

more complicated conversations. 

The performance of the model can be significantly improved by making an 

intense effort to gather more diverse and representative training data to address this 

issue. It could be done to investigate methods like data augmentation to reduce the 

effects of insufficient training data. 

In below code snippet, the goal is to expand the dataset used for training the 

model. The idea is to generate more training examples by replacing words in existing 

sentences with synonyms, thus creating more diversity and larger training dataset to 

feed the model. As the result, the model has improved its ability to provide more 

accurate prediction of intent than before. The figure 5-54 and 5-55 showing the 

accuracy changes before and after applying data augmentation technique. 
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Figure 5-53 Data augmentation 

 

Figure 5-54 Accuracy Before Data Augmentation 

 

Figure 5-55 Accuracy After Data Augmentation 
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5.4.2 Overfitting Issue 

Another common challenge with machine learning and neural network models 

is overfitting. It happens when a model performs extremely well on training data but 

has difficult in predicting the unseen data. It is due to the model was memorizing the 

training data, instead of learning the pattern inside the dataset. 

Batch normalization is a method used to reduce overfitting and stabilize the 

neural network training process. During training, it normalizes the activations of each 

layer within a mini batch. This normalization can facilitate faster learning and 

improved generalization for the model. 

As the result, the application of Batch Normalization seems to have significantly 

improved the performance of the model. The model had an accuracy of 80% before 

applying the Batch Normalization (figure 5-56). However, the accuracy of the model 

increased to 86% after Batch Normalization layer being added into the 

model architecture (figure 5-57). This enhancement demonstrates the regularization 

effect of batch normalization, which enhances model generalization and decreases 

overfitting. It implies that the model is performing better on unseen data, making it an 

important enhancement to the neural network model.  

 

Figure 5-56 Accuracy Before Batch Normalization 

 

Figure 5-57 Accuracy After Batch Normalization 
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5.5 Concluding Remark 

The chatbot system is user-centric design, prioritizing user convenience and 

accessibility at every turn. It has been equipped with comprehensive usage guidelines 

that empower users to harness its features effectively, ensuring a smooth and efficient 

experience. Additionally, the system's mobile responsiveness extends its reach to users 

across various devices, be it smartphones or tablets, promoting accessibility on-the-go. 

This adaptability not only enhances user engagement but also reflects the commitment 

to creating a user-friendly interface. 

The system's prowess in natural language understanding is evident from 

extensive testing. Figures 5-30 and 5-31 showcase its ability to predict user intents 

accurately, responding with relevant and useful information. Furthermore, figures 5-32 

and 5-33 highlight the chatbot's proficiency in speech recognition, enabling users to 

engage with it through voice input, underscoring its accessibility for diverse user 

preferences. 

In terms of specific functionalities, the chatbot excels in handling various 

scenarios. When a user expresses the intent to apply for a program, the system initiates 

a seamless process. It retrieves essential details from the database, including faculty 

information, program availability, and intake schedules. Moreover, it collects the 

student's personal information, ensuring a well-organized and efficient application 

processing workflow. For users seeking to inquire about their application status, the 

system streamlines the process by requesting their registered IC number, providing an 

easy and straightforward method for obtaining real-time updates on application 

progress. 

In scenarios related to appointment management, the chatbot offers users the 

flexibility to schedule and modify appointments with ease. Users can select suitable 

dates and times within specified range, guaranteeing an efficient and hassle-free 

booking process. Additionally, the incorporation of an exit function allows users to 

conclude their chat sessions conveniently, putting them in control of their interactions. 

Throughout the development and implementation process, the chatbot faced 

notable challenges, including the insufficiency of a diverse training dataset and the issue 

of overfitting. However, these challenges were met with innovative solutions. The 
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diligent efforts to gather more data and apply data augmentation techniques 

significantly improved the model's performance. Furthermore, the introduction of 

Batch Normalization played a pivotal role in stabilizing the neural network training 

process and enhancing model generalization. This resulted in a remarkable accuracy 

improvement from 80% to 86%, ensuring the chatbot's reliability and effectiveness.
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CHAPTER 6 

SYSTEM EVALUATION AND DISCUSSION  

 

6.1    Post-Implementation 

The AI chatbot system will apply Jakob Nielsen's 10 general principles for interaction 

design, also referred as "heuristics," as a foundation for the usability testing approach. 

These heuristics offer a set of guidelines that help in evaluating and enhancing the 

overall user experience. These concepts will be used in the chatbot system to 

systematically evaluate its usability and user-friendliness. This user-centric approach 

ensures that our system aligns with industry-recognized best practices, as outlined in 

Nielsen's seminal work on usability [27]. 

Below are the questions developed based on Jakob Nielsenôs principles: 

Principle Definition Question 

1. Visibility of 

System Status 

Verify that the chatbot provides 

clear feedback to the user about 

its current state 

¶ Please rate the clarity of the 

chatbot's initial feedback 

during initialization (e.g., "I'm 

here to help") 

¶ How well did the chatbot 

communicate successful 

completion of tasks? Were the 

success messages concise and 

easy to understand? 

¶ Please rate how the chatbot's 

feedback regarding its status 

and completed actions 

influenced your confidence in 

using the system 

2. User 

Control and 

Freedom 

Test the chatbot's ability to allow 

users to exit or cancel a 

conversation gracefully 

¶ How straightforward was it to 

exit or cancel a conversation 

with the chatbot when you 

desired to do so? 

¶ Did you find it easy to locate 

an exit feature when you 

needed it? 

¶ How did the chatbot's ability 

to allow you to exit or cancel 

conversations impact your 

overall user experience? Did 

it enhance your sense of 

control and freedom during 

interactions? 

3. Consistency 

and Standards 

Ensure that the system follows 

consistent interaction patterns, 
¶ How user-friendly was the 

chatbot's interaction style and 
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such as always asking for 

clarification when input is 

ambiguous. 

 

Validate that the chatbot adheres 

to established design and style 

standards, maintaining a 

cohesive visual and 

conversational identity. 

flow? Did it consistently 

make the conversation easy to 

follow? 

¶ How well did the chatbot 

adhere to established design 

and visual standards? Did it 

maintain a consistent and 

visually appealing interface? 

¶ How effectively did the 

chatbot present information 

while adhering to design and 

style standards? Was the 

information presented in a 

clear and organized manner? 

4. Error 

Prevention 

Verify that the chatbot 

proactively detects and warns 

users about potential errors 

before they occur. 

 

Test the chatbot's error-handling 

capabilities, ensuring it provides 

helpful guidance when users 

make mistakes. 

¶ Were the warnings easy to 

understand and relevant to the 

potential errors? 

¶ Did it offer practical 

suggestions for resolution? 

¶ Did it maintain a consistent 

approach to error resolution 

throughout the interaction? 

(e.g. Provide clear error 

messages with guidance or 

suggestions) 

5. Flexibility 

and Efficiency 

of Use 

Evaluate the chatbot's 

adaptability to both novice and 

experienced users. 

¶ How well did the chatbot 

cater to the needs and 

preferences of novice users, 

such as those who may have 

limited prior experience with 

similar systems? 

¶ How effectively did the 

chatbot cater to the needs and 

expectations of experienced 

users who are already 

familiar with similar systems? 

¶ How user-friendly was the 

chatbot's interface and 

interaction flow for both 

novice and experienced 

users? Did it strike a balance 

between simplicity and 

depth? 

¶ Did it facilitate quick and 

efficient task execution? 

¶ Did its efficiency positively 

impact your user experience? 

6. Aesthetic 

and Minimalist 

Design 

Assess the chatbot's user 

interface for simplicity and 

visual clarity, avoiding clutter 

and distractions in its design. 

¶ How would you rate the 

visual simplicity of the 

chatbot's user interface? Did 

it avoid unnecessary clutter 

and distractions in its design? 
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¶ Were the essential details and 

features presented in a clear 

and straightforward manner? 

¶ How effectively did the 

chatbot use visual elements in 

its design? Did it focus on 

essential information and 

features without overloading 

the interface? 

¶ How user-friendly was the 

chatbot's design? Did its 

minimalist approach enhance 

your ability to navigate and 

interact with the system? 

¶ Did the design contribute 

positively to your overall user 

experience? 

7. Help and 

Documentation 

Test the chatbot's response to a 

simple "What can you do?" 

query, ensuring it provides a 

concise list of available actions 

or features. 

¶ How clear and concise was 

the available actions or 

features provided by the 

chatbot in response to a 

"What can you do?" query? 

¶ Did it accurately present 

actions that matched your 

needs? 

¶ Did it contribute positively to 

your user experience by 

addressing your information 

needs effectively? 

Table 6-1 Usability Testing Dimensions and Definitions 

An essential phase in determining areas for improvement and evaluating user 

satisfaction is setting up a system testing environment to assess the performance of the 

chatbot system. First, a Google Form is created for use as an evaluation assessment 

instrument. Questions and criteria for evaluation are set in the form to gain insightful 

user input on their interactions with the chatbot system. 

After that, the procedure for recruiting user testers started, and a minimum of 20 

participants are gathered. The testing session took place in UTAR classroom N006 on 

September 11th, 2023, at 6:00 PM. All participants are physically gathered in UTAR 

classroom N006 for the testing session due to the unavailability of lab. Any necessary 

audio-visual equipment is available for the live demo, such as projector and earphones 

for voice input. 
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The chatbot system was being introduced to the participants at the start of the 

testing session. An overview of the system's function, capabilities, and any specific 

activities it can perform were briefed in this introduction. The objective was to inform 

the participants with what they can expect during the actual demonstration. 

After the introduction, the live demonstration of the chatbot system started. 

Participants were watching and observing how the chatbot interacts with the 

user. Then, they evaluate its usability by filling the feedback form. The evaluation 

results were shown in next section. 
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6.2 Testing Result 

Principle 1: Visibility of System Status 

 

Please rate the clarity 

of the chatbot's initial 

feedback during 

initialization (e.g., 

"I'm here to help") 

How well did the 

chatbot communicate 

successful completion 

of tasks? Were the 

success messages 

concise and easy to 

understand? 

Please rate how the 

chatbot's feedback 

regarding its status 

and completed actions 

influenced your 

confidence in using 

the system 

5 4 5 

5 5 5 

4 5 5 

4 4 4 

5 5 4 

5 5 4 

5 5 4 

4 4 4 

5 4 4 

4 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

4 5 3 

4 5 5 

4 5 5 

5 5 5 

5 4 4 

Average 
4.67 4.76 4.57 

4.67 

Table 6-2 Survey Result of Visibitlity of System Status 
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Principle 2: User Control and Freedom 

 How straightforward 

was it to exit or cancel a 

conversation with the 

chatbot when you 

desired to do so? 

Did you find it 

easy to locate 

an exit feature 

when you 

needed it? 

How did the chatbot's 

ability to allow you to exit 

or cancel conversations 

impact your overall user 

experience? Did it enhance 

your sense of control and 

freedom during 

interactions? 

5 5 5 

5 5 5 

4 5 3 

4 4 4 

5 5 5 

5 5 5 

5 5 4 

5 5 5 

5 5 5 

5 5 5 

5 5 4 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

5 3 3 

5 5 5 

5 4 5 

5 5 5 

4 3 2 

Average 
4.86 4.71 4.52 

4.70 

Table 6-3 Survey Result of User Control and Freedom 
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Principle 3: Consistency and Standards 

 
How user-

friendly was the 

chatbot's 

interaction style 

and flow? Did it 

consistently make 

the conversation 

easy to follow? 

How well did the chatbot 

adhere to established 

design and visual 

standards? Did it maintain 

a consistent and visually 

appealing interface? 

How effectively did 

the chatbot present 

information while 

adhering to design and 

style standards? Was 

the information 

presented in a clear 

and organized 

manner? 

4 5 5 

5 5 5 

4 4 4 

4 5 5 

5 5 5 

5 5 5 

5 5 4 

4 4 5 

4 5 4 

5 5 5 

5 5 4 

5 4 5 

5 5 5 

5 5 5 

5 5 5 

5 4 4 

4 5 4 

4 5 5 

5 5 4 

5 5 5 

4 3 4 

Average 
4.62 4.71 4.62 

4.65 

Table 6-4 Survey Result of Consistency and Standards 
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Principle 4: Error Prevention 

 

Were the warnings 

easy to understand 

and relevant to the 

potential errors? 

Did it offer 

practical 

suggestions for 

resolution? 

Did it maintain a consistent 

approach to error resolution 

throughout the interaction? 

(e.g. Provide clear error 

messages with guidance or 

suggestions) 

5 5 5 

5 4 4 

5 3 4 

4 4 5 

4 4 4 

4 5 5 

5 4 5 

5 4 4 

4 3 4 

4 3 5 

5 4 5 

5 5 5 

5 5 5 

5 5 5 

5 5 5 

4 5 5 

4 4 3 

4 4 5 

5 5 4 

5 5 5 

4 3 5 

Average 
4.57 4.24 4.62 

4.48 

Table 6-5 Survey Result of Error Prevention 
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Principle 5: Flexibility and Efficiency of Use 

 
How well did 

the chatbot 

cater to the 

needs and 

preferences 

of novice 

users, such as 

those who 

may have 

limited prior 

experience 

with similar 

systems? 

How 

effectively 

did the 

chatbot cater 

to the needs 

and 

expectations 

of 

experienced 

users who 

are already 

familiar with 

similar 

systems? 

How user-

friendly was 

the chatbot's 

interface and 

interaction 

flow for both 

novice and 

experienced 

users? Did it 

strike a balance 

between 

simplicity and 

depth? 

Did it 

facilitate 

quick and 

efficient 

task 

execution

? 

Did its 

efficiency 

positively 

impact 

your user 

experience

? 

5 5 5 5 5 

5 5 5 5 5 

4 5 4 4 4 

4 5 4 5 5 

4 5 5 4 5 

4 5 5 4 4 

4 5 5 5 5 

5 5 5 5 5 

3 4 5 5 5 

4 5 5 5 5 

5 5 5 5 5 

5 5 5 5 5 

4 5 5 5 5 

5 4 5 4 5 

5 5 5 5 5 

5 5 5 5 5 

4 5 4 5 5 

4 4 5 4 4 

4 5 5 4 5 

5 5 5 5 5 

4 2 4 3 1 

Average 
4.38 4.71 4.81 4.62 4.67 

4.64 

Table 6-6 Survey Result of Flexibility and Efficiency of Use 
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Principle 6: Aesthetic and Minimalist Design 

 

How would 

you rate the 

visual 

simplicity of 

the chatbot's 

user interface? 

Did it avoid 

unnecessary 

clutter and 

distractions in 

its design? 

Were the 

essential 

details and 

features 

presented 

in a clear 

and 

straightfor

ward 

manner? 

How 

effectively 

did the 

chatbot use 

visual 

elements in 

its design? 

Did it focus 

on essential 

information 

and features 

without 

overloading 

the interface? 

How user-

friendly was 

the chatbot's 

design? Did 

its 

minimalist 

approach 

enhance 

your ability 

to navigate 

and interact 

with the 

system? 

Did the 

design 

contribute 

positively 

to your 

overall 

user 

experience

? 

5 5 5 5 5 

4 5 5 5 5 

4 4 4 5 4 

4 4 4 5 5 

4 5 4 5 4 

5 5 4 4 5 

5 5 4 5 5 

5 5 5 5 5 

4 5 3 5 4 

5 4 5 5 5 

4 5 5 5 5 

5 5 5 5 5 

5 5 5 5 5 

5 5 4 4 5 

5 5 5 5 5 

5 5 5 5 4 

5 5 5 4 4 

4 5 5 4 5 

4 5 5 4 4 

5 5 5 5 5 

4 5 1 4 3 

Average 
4.57 4.86 4.43 4.71 4.62 

4.64 

Table 6-7 Survey Result of Aesthetic and Minimalist Design 
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Principle 7: Help and Documentation 

 How clear and concise 

was the available actions 

or features provided by 

the chatbot in response 

to a "What can you do?" 

query? 

Did it accurately 

present actions 

that matched 

your needs? 

Did it contribute 

positively to your user 

experience by addressing 

your information needs 

effectively? 

5 5 5 

4 5 5 

4 4 5 

4 4 5 

5 4 5 

4 5 4 

4 5 5 

4 5 5 

4 5 5 

3 4 4 

4 5 5 

5 4 5 

4 5 5 

5 4 5 

5 5 5 

4 5 5 

4 3 3 

4 5 4 

4 5 5 

5 5 5 

2 5 2 

Average 
4.14 4.62 4.62 

4.46 

Table 6-8 Survey Result of Help and Documentation 
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Summary Result of Each Principles 

Principle Result 

1. Visibility of System Status 4.67 

2. User Control and Freedom 4.70 

3. Consistency and Standards 4.65 

4. Error Prevention 4.48 

5. Flexibility and Efficiency of Use 4.64 

6. Aesthetic and Minimalist Design 4.64 

7. Help and Documentation 4.46 

Table 6-9 Summary Result 

The chatbot maintained a high level of visibility (4.67) regarding its operational status, 

ensuring that users were informed about its capabilities and availability. Users had a 

strong sense of control and freedom when interacting with the chatbot (4.7), allowing 

them to navigate the system with ease. The chatbot adhered to consistent patterns and 

standards in its interactions (4.65), enhancing the user experience and reducing 

confusion. The chatbot demonstrated effective error prevention mechanisms (4.48), 

minimizing user frustration and ensuring smooth interactions. Users found the chatbot 

to be flexible and efficient (4.64), enabling them to achieve their goals quickly and 

effectively. The chatbot's design was both aesthetically pleasing and minimalist, 

contributing to an overall positive user experience (4.64). The chatbot provided 

adequate help and documentation (4.46) when users needed assistance, enhancing its 

usability and accessibility.   
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6.3 Project Challenges 

Normally, in the laboratory, each participant would have the chance to 

communicate with the chatbot on their own, allowing for a more comprehensive 

assessment. However, due to unavailability of lab, the testing session can only be 

conducted in the classroom. Therefore, every participant won't have the opportunity to 

interact with the chatbot personally, restricting their ability to evaluate the chatbot 

beyond watching it interact with one user at a time.  

The primary challenge is the absence of direct interaction between most 

participants and the chatbot. This limitation reduces the depth of feedback as 

participants cannot explore the chatbot's functionalities themselves. 

However, participants still have the option to interact with the chatbot if they wish to 

do so. They are encouraged to take turns during the live demo if they want to test the 

chatbot for themselves. In addition, rotating the user who interacts with the chatbot has 

also provided numerous individuals an opportunity to observe the chatbot's responses, 

enhancing the evaluation's reliability. 
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6.4 Objectives Evaluation 

Objective 1: Designing a Chatbot with Deep Learning Algorithms for Intent 

Classification 

The primary goal of this project was to create a chatbot system that used deep learning 

methods, primarily recurrent neural network (RNN) model, in order to understand and 

communicate with English natural language. By training the chatbot to recognize 

language patterns and choose suitable answers to user queries, the project fulfilled this 

goal. During the training, the model has achieved 86% of accuracy to unseen data, 

indicates a good generalization of the model. The chatbot also has the ability to translate 

spoken words into text and deliver responses in text form, with the help of Google 

Speech-to-Text API. 

 

Objective 2: To develop a chatbot system that can answer students about their 

admission inquiries. 

It equipped with the ability to guide students on the application process and status 

checks, as well as information on the program, entry requirements, financial aid, and 

visitation schedules on campus. This goal was accomplished because the chatbot 

showed that it could respond to inquiries about admissions with precision and quickly. 

Moreover, in the survey results also showed that it facilitates quick and efficient task 

execution (4.62 rating out of 5). 

 

Objective 3: To evaluate the chatbot system to ensure it is effective and accurate. 

The third and last goal was to assess the chatbot system to make sure it is reliable and 

efficient. During the training, the model has achieved 86% of accuracy in test data set. 

In addition, the evaluation's findings also proved that the chatbot successfully 

accomplished its goals, as seen by the excellent scores it received for Jakob Nielsen's 

principles. 

  



CHAPTER 6 SYSTEM EVALUATION AND DISCUSSION 

87 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
 

6.5 Concluding Remark  

In conclusion, the evaluation of the AI chatbot system has revealed a highly 

positive user experience, with users consistently rating the system with exceptional 

scores. The chatbot excelled in several crucial aspects of usability and user interaction. 

It maintained a high level of visibility, ensuring users were well-informed about its 

operational status and capabilities. Users appreciated the sense of control and freedom 

the chatbot provided, allowing them to navigate the system effortlessly. The chatbot's 

adherence to consistent interaction patterns and standards enhanced user experience, 

reducing any potential confusion. 

One of the chatbot's notable strengths was its effective error prevention 

mechanisms, which minimized user frustration and contributed to smooth interactions. 

Users found the chatbot to be flexible and efficient, enabling them to achieve their goals 

quickly and effectively. The chatbot's minimalist and aesthetically pleasing design 

further added to the positive user experience. Additionally, the provision of adequate 

help and documentation when needed enhanced the chatbot's usability and accessibility, 

making it a valuable tool for users. 

Despite the challenges posed by the testing environment, where direct 

interaction opportunities were limited due to the unavailability of the laboratory, the 

evaluation process remained robust. Participants had the chance to observe the chatbot's 

interactions with individual users, even if they couldn't personally interact with it. This 

approach contributed to the evaluation's reliability. 

The fulfillment of project objectives underscored the success of the AI chatbot 

system. Objective 1 aimed to create a chatbot using the recurrent neural network (RNN) 

model for intent classification. The chatbot not only achieved this but also demonstrated 

a remarkable 86% accuracy on unseen data, signifying its strong generalization 

capabilities. Objective 2 focused on developing a chatbot capable of addressing 

students' admission inquiries comprehensively. The chatbot excelled in guiding 

students through the application process, providing information on programs, entry 

requirements, financial aid, and campus visitation schedules. The achievement of 

Objective 3, evaluating the chatbot's effectiveness and accuracy, was evident through 

its outstanding performance and the high ratings it received for adhering to Jakob 

Nielsen's principles.
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CHAPTER 7 

CONCLUSION AND RECOMMENDATION  

 

In conclusion, the development of this advanced chatbot system represents a 

significant achievement in the realm of natural language processing and user support 

within educational institutions. The project successfully met its primary objectives, 

which included designing a chatbot powered by deep learning algorithms for intent 

classification, creating a system capable of assisting students with admission inquiries, 

and evaluating the chatbot's effectiveness. 

The chatbot's robustness is evident through its remarkable accuracy of 86% on 

unseen data, demonstrating its ability to understand and respond to diverse user queries 

effectively. The incorporation of features such as speech recognition, document 

uploads, and appointment management further enhances the system's utility and 

accessibility, offering a comprehensive solution for students. 

Challenges encountered during implementation, notably data insufficiency and 

overfitting, were addressed through innovative solutions like data augmentation and 

Batch Normalization. These enhancements significantly improved model performance 

and generalization, ensuring reliable responses to user queries.  

To further enhance the chatbot system's capabilities and user experience, several 

recommendations can be considered. For example, expanding the chatbot's language 

capabilities to include a broader range of languages will increase its accessibility to a 

more diverse user base. This would involve training the chatbot on multiple languages 

and implementing effective language detection to ensure seamless communication with 

users from different linguistic backgrounds.  

Furthermore, implementing personalized user experiences based on individual 

profiles and preferences could greatly enhance the chatbot's effectiveness. Integration 

with student databases and learning management systems would enable the chatbot to 

provide tailored information and support to each user. 
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Conducted an extensive literature review on chatbot development methodologies 

and natural language processing techniques. 

Compiled a comprehensive list of potential user intents and for the chatbot. 
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Finalize the chatbot's conversational flow and user interface design. 

Begin the implementation of the chatbot's backend system, including intent 

recognition and response selection. 
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1. WORK DONE 

 

Started the improved design of the chatbot's conversational flow and user interface. 

Explored available chatbot development frameworks and libraries for suitability. 
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Investigate and select the most appropriate natural language processing (NLP) tools 

and libraries. 

Start collecting and preprocessing training data for the chatbot's machine learning 

components. 

 

 

 

3. PROBLEMS ENCOUNTERED 

 

Some challenges were faced in identifying the optimal NLP tools and libraries due 

to the rapidly evolving field of NLP. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

Progress has been made in the initial phases of the project, with a strong focus on 

research and planning. The project is on track as per the timeline. 
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1. WORK DONE 

 

Completed the design of the chatbot's conversational flow and user interface. 

Began the development of the chatbot's backend using Python and selected 

libraries. 
 

 

 

2. WORK TO BE DONE 

 

Continue the development of the chatbot's backend, including implementing intent 

recognition and response selection. 

Begin testing and fine-tuning the NLP models on the collected dataset. 

 

 

 

3. PROBLEMS ENCOUNTERED 

 

 

Faced challenges in fine-tuning the NLP models to achieve the desired accuracy. 
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Progress has been steady during this period, with significant development work 

completed. The project remains on schedule. 
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1. WORK DONE 

 

Investigated and finalized the NLP tools, including tokenization and intent 

recognition models. 

Collected a substantial dataset for training the chatbot's intent recognition model. 

 

 

 

2. WORK TO BE DONE 

 

Explore voice recognition and text-to-speech synthesis for voice interactions. 

Develop a preliminary version of the chatbot's user interface. 

Develop data preprocessor pipeline. 

 

 

3. PROBLEMS ENCOUNTERED 

 

 

Integration of voice recognition and synthesis APIs requires additional research and 

testing. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

 

The project remains on schedule. 
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Completed the development of the chatbot's backend, including intent recognition 

and response selection modules. 

Integrated voice recognition and text-to-speech synthesis for voice interactions. 

 

 

 

2. WORK TO BE DONE 

 

Refine the chatbot's user interface for a more intuitive user experience. 

Implement a database system for storing and retrieving user data and interaction 

history. 

 

 

 

3. PROBLEMS ENCOUNTERED 

 

Encountered some latency issues in voice recognition and synthesis, requiring 

optimization. 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

 

On schedule 
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1. WORK DONE 

 

Developed a preliminary version of the chatbot's user interface. 

Implement a database system for storing and retrieving user data. 

Developed data preprocessor pipeline and make it reusable to other components. 
 

 

2. WORK TO BE DONE 

 

 

Exploring other alternative speech-to-text API 

 

 

 

 

3. PROBLEMS ENCOUNTERED 

 

 

The conversion result is not very accurate. The pretrained voice-to-text model of 

DeepSpeech model is not reliable. 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

 

Substantial progress has been made in the development phase. 
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1. WORK DONE 

 

Implemented a database system for user data storage. 

Further optimized voice recognition and text-to-speech synthesis for improved 

performance. 
 

 

2. WORK TO BE DONE 

 

Improve natural language processing techniques to enhance chatbot's 

conversational abilities. 

Successfully integrated external APIs for real-time data updates. 

Develop user guidelines for the chatbot. 

 

 

3. PROBLEMS ENCOUNTERED 

 

 

Insufficient training data causing lower accuracy rate. 

Overfitting issue. 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

 

Progress remains on track. 
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Explore data augmentation technique. 

Addressed the challenge of overfitting by applying Batch Normalization, resulting 

in a notable improvement in model performance. 
 

 

 

2. WORK TO BE DONE 

 

Perform rigorous testing and debugging to ensure the chatbot's reliability and 

accuracy. 

Continue addressing challenges related to insufficient training data by exploring 

data augmentation techniques. 

 

 

3. PROBLEMS ENCOUNTERED 

 

 

The synonyms replacement may make the sentence becomes not logic.  

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

 

Progress remains on track. 
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1. WORK DONE 

 

Addressed the challenge of insufficient training dataset by data augmentation, 

expand the dataset by replacing with synonym. 
 

 

2. WORK TO BE DONE 

 

 

Fine tuning the model parameters. 

 

 

 

3. PROBLEMS ENCOUNTERED 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

 

Progress slightly being delayed. 
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1. WORK DONE 

 

Transitioned from the DeepSpeech model to the Google Speech-to-Text API to 

enhance speech recognition capabilities.  
 

 

 

 

2. WORK TO BE DONE 

 

Setting up a comprehensive user feedback questionnaire to gather valuable insights 

into the chatbot system's performance. 

 

 

 

3. PROBLEMS ENCOUNTERED 

 

 

 

 

 

4. SELF EVALUATION OF THE PROGRESS 

 

 

Progress continues to be strong, with a focus on improving user experience and 

functionality. 
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1. WORK DONE 

 

Conducted a physical user feedback session to gather insights directly from users 

who have interacted with the chatbot system. 

Conduct a final evaluation of the chatbot's performance against project objectives. 
 

 

 

2. WORK TO BE DONE 

 

 

Complete the reports. 

Prepare for presentation of the project. 
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4. SELF EVALUATION OF THE PROGRESS 

 

 

Project is completed within the timeframe. 
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