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ABSTRACT 

The purpose of this project was to design and develop a Computer Based Testing (CBT) 

system in order to facilitate the process of conducting e-examinations especially in 

tertiary institutions. There is a growing need to find an easy and effective way to 

carryout continuous assessments for the increasing population of students. The CBT 

system will afford instructors the opportunity to assign different weights to the multiple 

choice questions. The method adopted was a client/server based model which required 

the use of Web development tools such as Hyper-text Mark-up Language (HTML), 

Hyper-text Pre-processor (PHP), JavaScript, Cascaded Style Sheets (CSS) and a 

database management system such as MySQL. Results from the project show that the 

CBT system has a simple and easy-to-use interactive user-interface. Two types of 

account can be created – the candidates account and the administrator account. These 

accounts have different privileges which are regarded as the use-case of the system. A 

candidate can register, take examination and view the examination result, while an 

administrator can view and delete candidates profile as well as set questions. Since the 

entrance examination is examined by the computer, time is saved and cost is reduced as 

compared to Paper Based Test (PBT). 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF STUDY 

The introduction of computers in the 1970s created new possibilities for improved and 

innovative learning environments. They offered better alternatives to solving simple 

tasks and were exceedingly relied upon given their ability to multi-task. Following the 

gradual advancement in technology and the increasing range of stakeholders involved in 

the design and development of computer hardware and software, it was not long before 

computers were introduced into the education industry. Initially they served the purpose 

of making administrative work less cumbersome but later found a footing as a veritable 

tool in education pedagogy [1].  

Despite the introduction of computers into the teaching environment, there were 

limitations as regards areas of deployment. Basically, they were used for foundational 

computer appreciation classes and never for assessment purposes. However, as the 

education, corporate and military world began to experience an unprecedented need to 

quickly carry out assessment tests on a large population of applicants and candidates; 

there arose an undeniable need to develop a system that could effectively and efficiently 

conduct assessments within the shortest time possible.  

This need was based on the fact that the traditional Paper Based Test (PBT) was grossly 

inadequate and assailed with lapses that spanned logistics and credibility of test results. 

Consequently, the design and administration of tests and examinations experienced an 

increased wave of researches. These researches were geared towards adopting a digital 

and more interactive method of administering tests and examinations. The chief platform 

for this system of assessment was the computer, hence the name Computer Based Test 

(CBT). 
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The transition from Paper Based Test (PBT), also known as Pencil Pen Test (PPT), was 

more of a necessity than the following of a technological trend. The lapses inherent in 

PBT included: time-consumption, hitches in availability, inability to effectively measure 

real-world skills, less secure and prone to manipulations as well as limitations to 

geographical location and required physical presence of test-takers. 

The well-known and widely used PBT was imbued with a static presentation of test 

items which focused on logistics and administration procedures implemented by well-

trained test administrators but lacked full-scale interactivity with the examinee. For 

instance, assessments that require simulations by the examinee were evidently not 

achievable through PBT. 

At the early stages of CBT, it faced certain challenges such as the need to mark the tests 

by hand. However, this has since been addressed with the creation of templates that test 

markers could place over the tests to identify which bubbles were filled correctly and the 

use of computers to also carry out the marking and grading. 

CBT has been deployed in various forms. Different institutions have adopted their own 

method such that we now have different labels that refer to different standards in 

electronic examination (e-exam). Popular among such standards are Graduate 

Management Admission Test (GMAT) and Graduate Record Examinations (GRE).  

In Nigeria, though the adoption of CBT is slow, there is an obvious indication that most 

future examinations (especially national and corporate organisations’ examinations) will 

be facilitated by CBT. The Joint Admission and Matriculation Board (JAMB) which 

conducts the Unified Tertiary Matriculation Exam (UTME) introduced CBT in 2013 and 

in subsequent years the percentage of those that opted for CBT against PBT increased 

[6]. In 2015, JAMB phased out PBT and fully deployed CBT. 
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The universities in Nigeria have since keyed into the use of CBT as an effective tool to 

assess their students. Federal University of Technology Owerri (FUTO) is in the 

forefront of this paradigm shift. 

Given the gradual increase in the use of CBT, there is nonetheless a need to design and 

develop more CBT systems that will greatly facilitate and sustain the e-exam system. 

1.2 PROBLEM STATEMENT 

The challenges encountered in Paper Based Test (PBT) has led to undue external 

influence and manipulations of the results of candidates by unscrupulous lecturers 

thereby questioning the reliability and credibility of such results and the overall 

competence and productivity level of candidates in examinations. Also with an increase 

in the number of students assessed periodically, so much time, finance and effort are 

spent in processing the results for such examinations. In some cases this process may 

last for weeks. Human error on the part of the examiner resulting from fatigue on 

account of the bulkiness of scripts to be marked and graded can also reflect on the 

performance of candidates.  

Hence, there arises the need to develop an alternative model of administering test and 

examinations to candidates. Harnessing the impact made by computers in promoting 

cognitive teaching and learning process and leveraging the advancement in technology, 

it is rather apt for a digital solution to take the front burner in addressing the lapses of 

PBT.  

The proposed solution which this project sets out to accomplish is a Computer Based 

Testing (CBT) system. This model addresses the challenges associated with PBT by 

offering simplicity, less financial cost, effectiveness and an overall reduction of 

encumbrances involved in the exam requirements and logistics. 
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1.3 AIMS AND OBJECTIVES 

The aim of this project is to design and develop a Computer Based Test (CBT) system to 

facilitate electronic examinations (e-exam) in universities using Multiple Choice 

Questions (MCQ) for an efficient administration of assessment tests in terms of students’ 

cognitive performance, exam security and reduced operation cost.   

The specific objectives of this project are to: 

1. Develop a Hypertext Pre-processor-based Multiple Choice Questions CBT 

system. 

2. Develop a secure database that serves as a question bank and data storage for the 

Computer Based Test system. 

3. Create a Local Area Network (LAN) of computers to implement the Multiple 

Choice Questions CBT system. 

1.4 JUSTIFICATION OF STUDY 

The impact of CBT in the educational sector is phenomenon and can’t be wished away. 

Through the application of CBT in the administering of examinations there has been an 

increased trust in the credibility of examinations conducted recently by national 

examination bodies, higher institutions and corporate organizations. 

The programming requirements adopted for the development of the MCQ CBT are free 

and Open Source Software (OSS) and also have wide range of applications. This saves 

cost of purchasing software and makes it easy for the CBT system to be upgraded and 

improved features added. 

Given the present economic downturn, this model offers reduced cost of operation and 

deployment. This can be leveraged upon by both public and private university 

managements in Africa, as is obtainable in Europe and North America. 
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Students will also enjoy the possibility of seeing their results just as they are ending the 

tests. This removes anxiety and undue manipulation of results. 

This project can be implemented in the department of Electrical Electronic Engineering, 

Federal University of Technology Owerri (FUTO). With further modifications it can 

also be implemented in other departments. 

1.5 SCOPE OF STUDY 

This study is restricted to the design and development of a Computer Based Test system 

adopting the Multiple Choice Questions format.  

The design is such that only two groups of user accounts will be permitted to access the 

system: the Administrator and the Candidates. The Administrator is able to log into the 

system, view the profile of registered candidates and manage exam questions. 

Candidates are able to log into the system, carryout a registration process where they 

submit their personal details and take exam. 

The programming language utilized is Hypertext Pre-processor (PHP) – a scripting 

language for web development. Other necessary programming aids are: Cascaded Style 

Sheets (CSS), Hyper-Text Markup Language (HTML) and JavaScript (JQuery).  

MySQL was adopted as the database system to handle storing and retrieval of data. Also, 

Apache was used as the web server to handle data flow and user interactions with the 

web browser. Most of these programming tools are contained in a software package 

called XAMPP. 

A virtual online platform provided by a browser serves as the user interface. It is virtual 

in the sense that an impression of an online internet connection is created due to the 

usage of a browser; however there’s no physical connection to the internet as data is 

stored in a local server software installed in a computer (which is called Server) and the 

examination conducted in an offline manner. 
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1.6 REPORT ORGANISATION 

The report is written with the aim of conveying the information in simple and 

understandable manner such that the reader appreciates the work done in designing and 

developing a Computer Based Test system. Chapter one focuses on the background 

history surrounding CBT and advances into the problem statement and relevance of the 

study. It also offers the limitations or scope of the study. Chapter two reviews related 

literature of work done in the field of design, development, implementation and 

consequences of CBT. In chapter three, the design process and methodology used in the 

design of the CBT system as well as the tools employed are treated in-depth. Chapter 

four discusses the results obtained from the implementation and further provides the 

limitations of CBT which were observed. In conclusion, chapter five summaries the 

work done and proffers recommendations on how best CBT can be further developed 

and deployed on a broader scale.  
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CHAPTER TWO 

REVIEW OF LITERATURE 

2.1  RELATED WORKS 

Over the years, a lot of work and efforts have been dedicated towards the qualitative 

development and deployment of CBT with most of the models developed adopting the 

Multiple Choice Questions system. These efforts can be studied in two dimensions: the 

research field and the programming field. Different individuals identified unique 

problems they wished to solve and developed different approaches towards solving these 

problems. The results are further analysed to indicate the level of success achieved, 

disclose areas where improvement can be made and to distinguish their approach from 

the model and method of operation adopted for this project. 

2.1.1 AUTOMATIC GRADING FOR OBJECTIVE QUESTIONS 

The launch of education for basic computer operating skills in China led to an increase 

in the population of students who register for examination in high schools [10]. This 

created a need to design a new way of quickly grading results.  

The online examination system developed for basic computer operating skills had these 

underlying characteristics:  

1. The question type included objective questions and operating questions such as 

Windows, MS Word, MS Excel, Internet skills, etc. 
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2. The goal of the learning and the testing system was to train the practical skills of 

users in the actual environment of the client machine. 

3. It was an automatic grading system which could grade the operating questions as 

well as the objective ones. 

This novel online examination system was a distributed collaborative system based on a 

Browser/Server frame-work and Distributed Component Object Model (DCOM) 

technology. It had four major components: the examination preparation system, the 

examination system, the examination monitor system and the auto-grading system. 

The effect of this novel design was impactful in China. It led to an increased success rate 

in the undergraduate Computer Skills test and civil servants were mandated to pass the 

corresponding Computer Operating Exams. (Zhenming, 2003) 

2.1.2 WEB-BASED EDUCATIONAL ASSESSMENT SYSTEM USING 

BLOOM’S TAXONOMY 

The need to create an immediate and personalized assessment which focuses on 

eliminating student uncertainties and improving educational practices was researched 

upon by Lei He [5]. In his study he noted the deficiencies which were experienced in 

existing web-based methods of assessment. One of such deficiencies was the lack of 

integration of both learning and teaching assessment into a single real time system 

architecture, in which a complementary feedback structure provides an informative and 

reflective tool for students and instructors to monitor and boost learning and teaching 

practices [4]. 

To tackle this problem, a novel Web-based Educational Assessment System (WEAS) 

that applies Bloom’s taxonomy was developed. Bloom’s taxonomy identifies six levels 

within the cognitive domain ability of students. The WEAS is based on a client/server 

architecture design. The framework consists of two major modules: the central server 

which acts as the repository for data collection and the system services provider; the 
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client devices such as workstations and mobile devices. There are three subsystems: 

Student Subsystem (SS), Instructor Subsystem (IS) and the Administrator Subsystem 

(AS), which provide the system interfaces for different users. The Administrator 

Subsystem includes six modules: Login, Instructor, Student, Test, System, and Export 

modules. The Instructor Subsystem also consists of six modules: Login, Help, Portfolio, 

Query, Test Creation, and Report modules. There are nine modules in the Student 

Subsystem: Login, Help, Portfolio, Query, Test Selection, Self-Assessment, Test Taking, 

Grading, and Report modules. 

The overall effect of this system is that it provides both prompt and precise assessment. 

During a test creation, an instructor can decide the total score, the weight for each 

question of different levels, the time for the test. (Lei, 2006)  

2.1.3 ONLINE WEBSITE FOR TUTORING AND E-EXAMINATION 

With an increasing access to the internet and growing proficiency with navigating 

through the vast quantity of readily available information, the true educational potential 

of the Web could be tapped. Ibrahiem M. et al discovered the need to extend the testing 

ability of CBT to an online tutoring platform. 

They proposed the design and development of an online examination and tutorial 

application of the syllabus of economic course. The proposed software was structured 

from two major modules: The first one was an online website to review and make self-

test for all the material of economic course. The second part is an online examination 

using a large database bank of questions through it the level of students can be evaluated 

immediately and some statistical evaluations can be obtained. The developed software 

offers the following features [4]:  

1) Instructors could add any further questions to maximize the size of the bank of 

questions.  
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2) Different examinations for each student with randomly selected questions from 

the bank of questions can be done. 

3) Different reports for the instructors, students, classes…etc can be obtained.  

4) Several students can take their examinations simultaneously without any problem 

inside and outside their campus. The proposed software has been designed to 

work base on the client server architecture. 

The programming language used was Java. (Ibrahiem, 2006) 

2.1.4 ONLINE EXAMINATION SYSTEM FOR AUTOMATIC GRADING 

Rashad et al developed an online examination system that carry out the examination and 

automatic grading for students examinations. The system facilitates conducting 

examinations, collection of answers, automatically marking the submissions and 

production of reports for the test. It supports many kinds of questions. It was used via 

Internet and also suitable for both local and remote examination.  

The system could help lecturers, instructors, teachers and others who are willing to 

create new examinations or edit existing ones as well as students participating in the 

examinations. The system was built using various open source technologies such as 

PHP, HTML and MYSQL database engine. An automatic grading module was 

developed to incorporate different examination and question types. The system was 

tested in the Mansoura university quality assurance centre. The test proved the validity 

of using this kind of web based systems for evaluating students in the institutions with 

high rate of students [7].  

The limitations of the above systems are enormous: these systems are 

domain/application area - specific, so cannot fit into all deployment area needs; not well 

secured in terms of data security and integrity; do not present a generalized model for 

adoption by any user willing to migrate to the e-examination platform; most of the 
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systems are stand-alone applications that only run on distributed networks and thus 

access is limited to the networked geographical domain. (Rashad, 2010) 

 

2.1.5 OPEN SOURCE SOFTWARE DEVELOPMENT 

The need for a cost effective means of carrying out examinations prompted Yunwen and 

Kishida [9] to embark on a study on Open Source Software development. It is hoped that 

a more collaborative link between the software users and developers will foster 

interaction and feedback which will greatly improve the design and development of 

Computer Based Tests. (Yunwen, 2003) 
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CHAPTER THREE 

METHODOLOGY AND MATERIALS 

In the design and implementation of Computer Based Test system various methods the 

can be deployed. However, the eventual success of the system is dependent on the 

design method used. Adequate consideration must be put in place to address the 

functionality of the system and overall system performance with a view to enhance user 

interface and interoperability. There is need to establish the link between the front-end 

and back-end of the system. The front-end deals with the end user of the system, 

therefore it must focus on advanced and dynamic ways which will simplify computer-

human interaction while still providing high level service and user satisfaction. The 

back-end focuses the database and various server security measures put in place to 

prevent breakdown of the system either by malicious attack from hackers or 

unintentional corruption by virus software. 

3.1  SOFTWARE DESIGN MODEL 

The design of a software must follow logical steps in order to meet acceptable standards. 

Following a design process aids in decision making and provides a sequence of activities 

which may be represented using block diagrams and other forms of graphical notation. 

This project adopts the Waterfall design model with an integration of Modular design 

logic. 

The waterfall design model is a traditional engineering model introduced into software 

development. The concept is broken into 3 explanations: 
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 Division of project into various sequential phases having some overlap or 

feedback between the phases. 

 There is emphasis on planning, time schedules, target dates, budgets and 

implementation of an entire system at one time. 

 Tight control is maintained over the life of the project via extensive written 

documentation, formal reviews, and approval/signoff by the user and 

information technology management occurring at the end of most phases 

before beginning the next phase. Written documentation is an explicit 

deliverable of each phase. 

The various phases involved in Waterfall design model [2] include: 

1. Requirements analysis resulting in a software requirements specification 

2. Software design 

3. Implementation 

4. Testing 

5. Integration, if there are multiple subsystems 

6. Deployment (or Installation) 

7. Maintenance 
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Fig 3.1: Waterfall Model of Software Design 

 

1. Requirements analysis and definition. The system’s services, constraints, and 

goals are established by consultation with system users. They are then defined in 

detail and serve as a system specification. 

2. System and software design. The systems design process allocates the 

requirements to either hardware or software systems by establishing an overall 

system architecture. Software design involves identifying and describing the 

fundamental software system abstractions and their relationships. 

3. Implementation and unit testing. During this stage, the software design is 

realized as a set of programs or program units. Unit testing involves verifying that 

each unit meets its specification. 

4. Integration and system testing. The individual program units or programs are 

integrated and tested as a complete system to ensure that the software 

requirements have been met. After testing, the software system is delivered to the 

customer. 
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5. Operation and maintenance. Normally (although not necessarily), this is the 

longest life cycle phase. The system is installed and put into practical use. 

Maintenance involves correcting errors which were not discovered in earlier 

stages of the life cycle, improving the implementation of system units and 

enhancing the system’s services as new requirements are discovered. 

 

3.2 METHOD OF DATA COLLECTION 

The process of information gathering was achieved through the following including:  

1. Files downloaded from the Internet  

2. Textbooks in the library  

3. Newspaper, Journals and articles of school publication  

4. Other publications relative to other universities and their development  
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3.3 SCHEMATIC USE-CASE MODEL OF CBT SYSTEM 

 

Fig 3.2: Schematic Use-Case Model of CBT system 

 

3.3.1 Action: Registration 

This describes the case where candidates register on the site in order to be eligible to 

take the exam.  

A. Flow of Event 

i. This starts when a candidate access the registration portal of the CBT 

system  

ii. The candidate inputs the information required from him or her 
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iii. The CBT system records the information 

iv. The CBT system creates new account according to the information entered 

B. Alternative flows 

i. If the candidate enters an invalid information, the system displays an error 

message.  

C. Special Requirements: None.  

D. Pre-Condition: The candidate must not be in the logged-in state.  

E. Post-Conditions: If the registration was successful, a new account is created 

and a success message displayed. If not, the system state remains unchanged. 

3.3.2 Action: Account Management 

This use case describes how the Administrator manages questions in Online 

Examination System such as delete, reset passwords.  

A. Flow of Events  

i. This starts when the Administrator wishes to delete, or reset passwords  

ii. The system requests the Administrator to select the account to be modified 

iii. Once the account is selected, one of the sub-flows is executed.  

iv. If the Administrator selected ―Delete― the Delete sub flow is executed.  

v. If the Administrator selected ―Reset― the Reset sub flow is executed.  

 

B. Sub flows:  

i. Delete account 

a. The Administrator confirms the delete action  

b. The system removes this account from the database.  

ii. Reset password  

a. The Administrator confirms the password change action 

b. New password will be sent to the account‘s mail  

C. Alternative flows: None  
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D. Special Requirements: None.  

E. Pre-Conditions: The Administration must logged in.  

F. Post-Conditions: The account must be changed correctly. 

 

3.3.3 Action: Login  

This describes how a candidate logs into the CBT system 

3.1.3 Flow of Event  

i. This starts when the candidate wishes to log into the CBT system to take exam. 

ii. The candidate enters his/her name and password.  

iii. The system validates the entered name and password and logs the actor into the 

system.  

4.1.3 Alternative Flows  

i. Invalid Name and/or Password  

ii. If the candidate enters an invalid name and/or password, the system displays an 

error message. The candidate can choose to either return to the beginning of 

the flow of event or cancel the login.  

5.1.3 Special Requirements: None.  

6.1.3 Pre-Conditions: The system has the login screen displayed.  

7.1.3 Post-Conditions: If the login action was successful, the actor is now 

logged into the system. If not, the system state is unchanged. 

3.3.4 Action: Logout  

This describes how a user logs out of the CBT System.  

A. Flow of Events  

i. This starts when the candidate wishes to log out of the CBT System.  

ii. The candidate clicks the ― Logout link.  

B. Alternative flow: None.  
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C. Special Requirements: None.  

D. Pre-Conditions: The system is in the logout state and has the logout button on the 

screen.  

E. Post-Conditions: If the use case was successful, the actor is now logged out of 

the system. If not, the system state is unchanged. 

 

3.3.5 Action: Manage Question  

This describes how the Administrator manages questions in the CBT system such as add, 

edit or delete question.  

A. Flow of Events  

i. This starts when the Administrator wishes to add, change, and/or delete 

question in the system.  

ii. The system requests that the Administrator select the function he would like to 

perform (either add a question, Update a question, or Delete a question)  

iii. Once the Administrator provides the requested information, one of the sub-

flows is executed.  

iv. If the Administrator selected ― Add a question, the Add a question sub-flow is 

executed.  

v. If the Administrator selected ― Update a question, the Update a question sub-

flow is executed. If the Administrator selected ―Delete a question, the Delete 

a question sub-flow is executed. 

B. Sub-Flow: 

i. Add a question  

The system requests that the Administrator to enter the question. This includes:  

o Question  

o Options for the Question  

o Correct answer  
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a. Once the Administrator provides the requested information, the system generates 

and assigns a unique id number to the question. The question is added to the 

system.  

b. The system provides the Administrator with the new question id.  

ii. Update a question  

a. The system requests that the Administrator enter the question id.  

b. The Administrator enters the question id. The system retrieves and displays the 

question information.  

c. The Administrator makes the desired changes to the question information. This 

includes any of the question information specified in the Add a question sub-

flow.  

Once the Administrator updates the necessary information, the system updates the 

question record. 

iii. Delete a question  

a. The system requests that the Administrator enter the question id  

b. The Administrator enters the question id. The system retrieves and displays the 

question information.  

c. The system prompts the Administrator to confirm the deletion of the question.  

d. The Administrator verifies the deletion.  

e. The system deletes the question from the system.  

C. Alternative Flows  

i. Question Not Found: If, in the Update a question or Delete a question sub-flows, 

a question with the specified id number does not exist, the system displays an 

error message. The Administrator can then enter a different id number or cancel 

the operation, at which point the use case ends.  

ii. Delete Cancelled: If, in the Delete a Question sub-flow, the Administrator 

decides not to delete the question, the delete is cancelled, and the Flow of event is 

re-started at the beginning.  
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D. Special Requirements: None.  

E. Pre-Condition: The system is in the manage question state and has the manage 

question screen displayed. 

F. Post-Condition: If the use case was successful, the actor is now added, edited or 

deleted questions in the system. If not, the system state is unchanged. 

 

3.3.6 Action: Take exam  

This describes how a candidate takes an exam in the CBT system.  

A. Flow of Events  

i. This starts when the participation wants to take an exam in the CBT system.  

ii. The candidate chooses a subject or course.  

iii. The system launches the multiple choice questions.  

iv. The candidate chooses one answer in the multiple choice question.  

v. The candidate submits his/her answer at the completion of exam. 

B. Alternative Flows  

i. Invalid subject 

ii. If the candidate doesn’t submit his/her answer when time is up, the system 

automatically displays a result message of this exam and return to the 

beginning of  

G. Special Requirements: None.  

H. Pre-Conditions: The system is in the exam state and has the exam screen displayed.  

I. Post-Conditions: If the “take exam” action is successful, the candidate takes the 

exam. If not, the system state returns to choosing a subject for exam state. 

 

3.3.7 Action: View profile  

This allows a candidate and administrator to view the profile of the candidate. 

A. Flow of Events:  
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i. Candidate registers with the CBT system.  

ii. Candidate or Administrator logs into the system.  

iii. Candidate or Administrator can view the profile of the candidate and make 

updates. 

B. Special Requirements:  

Viewer should declare correct email because system will send a mail to that email 

address. Viewer should accept email and click link to active account. 

C. Pre-conditions: Candidate or administrator must be logged into the system  

D. Post-conditions: None  

E. Extension Points: Change the password, avatar. 
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Fig. 3.3: Flow Chart of CBT system 
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3.4 LAN TOPOLOGY  

There is a need to setup a Local Area Network that will enable several host systems to 

link up to the server system where the CBT system is installed. The number of 

candidates that can sit simultaneously for the exam is dependent on the LAN established.  

There are differences between physical and logical topologies, just as there are 

differences between physical and logical networks. The server has the Multiple Choice 

CBT application and data storage that are shared in common by multiple computer users 

(hosts). 

The hosts systems are the computers that are accessible to the examinees while the 

server system is kept in a separate room and closely monitored. The LAN can be wired 

or wireless in which case the two most common LAN technologies deployed are 

Ethernet and Wi-Fi respectively. However, for the purpose of the project a wired LAN 

was adopted, that is Ethernet. 

A local area network may serve as few as two or three users or as many hundreds of 

users. 

3.4.1 Star Topology  

The defining aspect of the star topology is that all network devices are connected to a 

central point, such as a hub or a switch. The topology resembles a star, as illustrated in 

figure below.  
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Fig. 3.4: Star Topology [8] 

The central point of a star topology plays the role of traffic cop in that it directs traffic to 

its intended destination rather than to everyone on the network. In a LAN 

implementation, the traffic cop is often the switch.  

This topology might be found in small office/home office (SOHO) networks or small to 

medium-sized corporate networks. A switch is central to the LAN, providing a 

connection between all devices, such as desktop workstations, servers for file sharing or 

e-mail, or network-attached shared printers.  

3.4.2 Server 

A server refers to a computer program or device that contains the database and 

framework of the CBT system. Other computers called Hosts are able to access the 

functionality of the CBT system independently via LAN. 

Typically, a suite of application programs can be kept on the LAN server. Users who 

need an application frequently can download it once and then run it from their local 

device. Users can order printing and other services as needed through applications run 
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on the LAN server. A user can share files with others stored on the LAN server; read and 

write access is maintained by a network administrator. A LAN server may also be used 

as a Web server if safeguards are taken to secure internal applications and data from 

outside access. 

Server provides the service of sharing data of the CBT among multiple Hosts 

(examinees). In order to achieve a local server system, the Apache HTTP Server was 

deployed. The Apache server was installed as part of the package contained in a cross-

platform software called XAMPP. 

XAMPP stands for Cross-platform (X), Apache (A), MySQL (M), PHP (P) and Perl (P). 

They form the 4 primary components of XAMPP, although different versions of 

XAMPP may also include PhpMyAdmin and OpenSSL to create a full-fledged web 

server [3].  

1. Apache: Apache is the actual web server application that processes and delivers 

web content to a computer. Apache is the most popular web server online, 

powering nearly 54% of all websites. 

2.  MySQL: Every web application, howsoever simple or complicated, requires a 

database for storing collected data. MySQL, which is open source, is the world’s 

most popular database management system. It powers everything from hobbyist 

websites to professional platforms like WordPress. 

3. PHP: PHP stands for Hypertext Preprocessor. It is a server-side scripting 

language that powers some of the most popular websites in the world, including 

WordPress and Facebook. It is open source, relatively easy to learn, and works 

perfectly with MySQL, making it a popular choice for web developers. 
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4. Perl: Perl is a high-level, dynamic programming language used extensively in 

network programming, system admin, etc. Although less popular for web 

development purposes, Perl has a lot of niche applications. 

3.4.2 Hosts 

Hosts are computers that access data from a server in a Local Area Network (LAN). 

They are able to access information based on their IP address configuration. The IP 

address configuration is carried out by a network engineer. Hosts must be on the same 

network with the server otherwise they would be unable to connect and retrieve the 

desired data, in this case, the multiple choice CBT. 

There are basic requirements or system specifications that host PCs are expected to 

possess as a pre-requisite for a seamless operation during exam sessions. 

3.5 CHOICE OF PROGRAMMING LANGUAGE 

In the development of a multiple choice CBT system, the choice of the appropriate 

programming language to use is important. This prerogative is dependent on the system 

developer and it is based on what he expects to accomplish with the final product. 

Multiple choice CBT can be presented in 2 different forms depending on the 

programming language used: 

1. As a standalone software 

2. As a browser-dependent software 

For the purpose of the project at hand, the browser-dependent method will be adopted 

for the design and development of a multiple choice CBT system. This is so, given that 

the programming language of choice is Hypertext Pre-processor (PHP). 
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3.5.1 Hyper-text Pre-Processor (PHP) 

PHP is not necessarily a programming language, it is best called a scripting language. It 

is web-development based such that whatever change that is implemented using PHP 

can only be viewed and accessed via a browser. In order to achieve the seeming online 

appearance of a multiple choice CBT, a browser is required. 

It is fast and flexible. The security measures are such that certain functionalities are 

handled at the back-end of the interface. In other words, the scripts written in PHP are 

processed at the server-side and not at the client-side, as is the case with HTML. Hence, 

PHP is called a server based scripting language.  

 

Fig 3.5: PHP code displayed in Notepad ++ IDE 

Also, the availability of PHP for web development purposes is such that it is free unlike 

some other programming languages. 

PHP code can be written on its own or embedded in HTML syntax. 
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3.5.2 Cascaded Style Sheets (CSS) 

CSS is a style-sheet language used for describing the presentation of a document written 

in a mark-up language. It is designed primarily to enable the separation of document 

content from document presentation, including aspects such as the layout, colours and 

fonts. The separation can improve content accessibility, provide more flexibility and 

control.  

CSS enables multiple HTML pages to share formatting by specifying the relevant css in 

a separate .css file and reduce complexity and repetition in the structural content.  

The separation of formatting and content makes it possible to present the same mark-up 

page in different styles for different rendering methods such as on-screen and in print. 

It serves as a cornerstone technology used by most websites to create visually engaging 

webpages, user interface for web applications and user interfaces for many mobile 

applications. 

3.5.3 Javascript (JQuery) 

JQuery is a JavaScript library. It greatly simplifies JavaScript programming. The syntax 

is designed to make it easier to navigate a document, select Document Object Model 

(DOM) elements, create animations, handle events and develop applications.   

The flexibility of JQuery is such that it makes room for developers to create plugins on 

top of the JavaScript library. 

The advantages of JQuery include: 

1.1 Brevity and Clarity 

2.1 Extensible 

3.1 Eliminates cross-browser incompatibilities 
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4.1 Encourages separation of JavaScript and HTML 

3.5.4 Hypertext Mark-Up Language (HTML) 

HTML is the standard mark-up language used to create web pages. In addition to CSS 

and JavaScript, HTML is a cornerstone technology used to create web pages as well as 

to create user interfaces for mobile and web applications. 

Web browsers can read HTML files and render them into visible or audible web pages. 

It describes the structure of a website semantically and before the advent of cascading 

style sheets (CSS) included cues for the presentation or appearance of the document 

(web page), making it a mark-up language rather than a programming language. 

HTML elements are delineated by tags, written using angle brackets. 

 

 

 

 

 

 

 

 

 

 

 



31 
 

 

CHAPTER FOUR 

RESULTS AND DISCUSSION 

The implementation of the Computer Based Testing (CBT) system produced significant 

results. These results are products of several programming codes which were written and 

debugged. The browser interface was of utmost importance and served as the Graphics 

User Interface (GUI) between the system and the user. The results obtained will be 

discussed following the sequence of implementation. 

4.1 HOME PAGE 

The home page is the first and default page of the CBT system. It has a simple but yet 

appealing and interactive outlook which is user-friendly. The official name and design of 

the CBT system is captured in the home page and it further performs two functionalities: 

4.1.1 Student Login Button 

This button provides access to the login page where the candidate can input their login 

details in order to take the examination or test. At the login page provision is made for 

registration if the candidate is yet to register for examination in the CBT system. 

4.1.2 Admin Login Button 

Access is granted to the administrator to the admin login page where the administrator’s 

login details can be verified against the details contained in the CBT database. 
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Fig 4.1: Home Page of the CBT system 

4.2 LOGIN PAGE 

There are two login pages which can be accessed via the Home Page. They are: the 

Student Login Page and the Admin Login page. The login page demands two 

information details – the username and password of the candidate or administrator as the 

case may be. 
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Fig 4.2: Admin Login Page of the CBT system 

The user (candidate or administrator) is able to provide these details if they are already 

registered in the database of the CBT system. If not, access is denied and the user is 

provided with a link through which the registration page can be accessed for proper 

registration. 
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Fig 4.3: Candidate Login Page of the CBT system 

Where invalid details are provided the CBT system displays the proper error message. 

Fig 4.4 illustrates this. 

 

Fig 4.4: Administrator Login Page Error Message 
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4.3 REGISTRATION PAGE 

The registration page is achieved using a HTML5 form. The inputs of the user are 

captured and sent to the database when the submit button is clicked. The registration 

page is important because it is through it that a candidate records his or her details into 

the CBT system’s database which will later be a requirement at the Login Page. 

 

Fig 4.5: Registration Page of the CBT system 

4.4 EXAMINATION PAGE 

The examination page displays the examination questions in multiple choice format. It 

consists of the question or statement and four options from which only one option can be 

chosen by the candidate as the preferred answer.  

Navigation links are provided below the options for the candidate to move to the next 

question or previous question as the case may be. To submit a chosen option the 

candidate needs to click on the submit button so as to save their chosen answer in the 
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CBT database. Also provided is a Logout link which the candidate can use to exit from 

the examination. 

 

Fig 4.6: Examination Page of the CBT system 

The examination page is made dynamic easy navigation and a count-down timer is 

provided at the left part of the page to give the candidate a definite time within which 

they must finish the examination. When the time elapses the examination is 

automatically submitted and the page redirected to the default Home Page. 
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4.5 ADMINISTRATOR PANEL 

 

Fig 4.7: Administrator Panel 

The administrator panel consists of three functionalities. They are: 

1) View: this gives the administrator the privilege to view the information of the 

candidates who have registered and their details stored in the database. 

2) Delete: this privilege permits the administrator to delete from the database any 

candidate’s profile. Any profile deleted by the administrator will no longer exist in 

the database. 

3) Set Questions: this privilege allows the administrator to add questions to the 

database. It is implemented using a HTML5 form with additional PHP 

functionality provided. In order to make the process of setting questions dynamic 

and efficient, the administrator can assign arbitrary marks to each question. 

The form is made simple to avoid confusion and unnecessary distraction. When 

the submit button is clicked the data entered into the form is sent to the database 
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from where they are retrieved during examination. If a field in the form is left 

empty, the system prompts the administrator to enter the missing or required data 

otherwise the system will not submit the question. The data submitted through the 

form are secured to avoid unauthorised access. 

 

Fig 4.8: Set Questions Page of Administrator Panel 

4.6 DATABASE 

The database used to implement the CBT system is MySQL. MySQL is a relation 

database management system. All the data is stored in tables very much the same way as 

in a spreadsheet with information organised into rows and columns. 

PhpMyAdmin is used as the GUI for the management of the database. A database called 

exam was created and several tables were also created within the exam database to 

handle different types of data stored in the database. The figure below illustrate how the 

database looks and the different data stored in it. 
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Fig 4.9: Database View 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.1 REVIEW OF ACHIEVEMENT 

The implementation of this project has made it possible for the process administering 

examination to become more efficient and less demanding using a client/server 

approach. The extensive research carried out led to the acquisition of new knowledge 

and practical experience in programming as regards web development. 

The different programming tools used such as PHP, HTML5, Javascript (JQuery) and 

CSS are all Open Source Software. Programming ease was also achieved through the 

Integrated Development Environment (IDE) used which is Notepad ++. The 

achievement of a simple but yet robust, interactive and powerful CBT was accomplished 

to a large extent.  

To make the CBT system appealing and engaging to the candidates, the user-interface 

was made simple and interactive. This is because it has been observed that performance 

of candidates in CBT examination depends partly to the outlook of the software.The 

design and development of CBT is not a relatively easy one but depends upon the 

method adopted.  

5.2 CHALLENGES ENCOUNTERED 

1) Poor Electric Power Supply: Considering that the major part of the CBT design 

and development were done on a personal computer, there was a dire need for 

electricity to keep the PC on. However, this need was not always met due to 

absence of electricity consequently slowing down the programming work. 

2) Low Quality of PC Used: There were difficulties caused by the low processor 

speed and RAM capacity of the PC system used. This caused a lot of drag and 

delay in the programming and debugging processes. 
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3) Need for Additional Knowledge: In order to complete the project, there was 

need to acquire more knowledge about the different programming languages used. 

This impacted on the financial demand of the project. 

5.3 LIMITATIONS OF THE PROJECT 

1) Hosting: the CBT system is not hosted on the web (internet) rather it is locally 

hosted on a Personal Computer (PC). The PC acts as the server. This limits access 

to the examination from remote locations even with the presence of internet 

connection. 

2) Extensible Service: the CBT system is unable to carry out some extended 

services such as printing results or certificates after displaying result. 

3) Security: While basic security has been put in place to avoid undue manipulations 

and stealing of data, further security measures are required to ensure complete 

reliability of the CBT system. 

4) Text: the CBT is based purely on text format and does not support the display of 

diagrams. 

5.4 ADVANTAGES OF CBT IN ADMINISTERING EXAMINATION 

Benefits which accrue from the use of CBT can be harnessed and used to supplement the 

Paper Based Test, which is still relevant in some ways. The need to facilitate the taking 

of examinations stems from the increasing population of candidates who sit for these 

examinations. This growing number makes it difficult for results to be calculated and 

produced immediately with little or no delay. CBT helps to mitigate this problem and 

also offers a conducive environment for examinations to be conducted given that CBT 

examination centres are usually well equipped and serene environments unlike the 

rowdy nature of examinations obtainable with PBT examinations. 

The logistics and operational running-cost required for CBT examinations are usually 

less compared to that of PBT. In PBT, there is need to purchase papers and other 
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stationeries; and these are recurring costs. However, in CBT everything is done on the 

computer and future recurring expenses are forgone as long as the software and database 

reside in the computer. In addition, external manipulations of results is reduced to the 

barest minimum. 

5.5 APPLICATIONS OF CBT 

It has been evidenced that Computer Based Test system is a viable alternative model that 

can be adopted for the purpose of administering examinations at different levels of 

engagement – in private firms (eg. Banks, Oil companies, Real Estate companies, etc.), 

government & public parastatals and educational institutions. 

5.6 RECOMMENDATION 

On the basis of the design and development of a CBT system to facilitate e-exam, these 

recommendations are made: 

1) Developers should be encouraged to research and improve upon the existing CBT 

systems. This will advance the dynamism of CBT and increase its flexibility in the 

type of question formats used beyond the normal multiple choice questions 

format. 

2) More CBT exam centres should be established especially in higher institutions to 

encourage usage by students and lecturers 

3) More studies should be done to measure the overall effect of CBT in the 

administering of examinations. This will provide possible points of improvement 

in future developments. 
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