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ABSTRACT

Examination questions selection is very important for lecturers to design the examination papers. As 

choosing the appropriate questions might affect the passing rate of students who participated in the 

examination. However, there is no suitable question generator tool that could help lecturers to select the 

examination questions based on item analysis metrics. By using the data mining techniques, we can 

discover the knowledge from the educational domain data. This valuable knowledge can apply into a 

system to predict and select examination questions. Therefore, this project aims to develop a web-based 

question generator tool by using predictive data mining techniques. The classification model in this tool 

is applying the concept of data mining classification method, known as Naive Bayes Classification to 

classify the questions in datasets. The question selection tool is able to generate a list of exam question 

from the database of classified exam question based on pre-determined passing rate. A simple 

calculation is used to calculate the passing rate that is determined by the user. Hence, the question 

generator tool should be capable to help lecturers in selecting examination questions easily and 

efficiently.
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ABSTRAK

Pemilihan soalan peperiksaan adalah sangat penting bagi pensyarah untuk menbentuk kertas 

peperiksaan. Ini adalah kerana kesesuaian memilih peperiksaan soalan mungkin akan menjejaskan 

peratus kelulusan calon yang menduduki peperiksaan. Walau bagaimanapun, tiada alat ramalan yang 

sesuai yang dapat membantu pensyarah untuk memilih soalan peperiksaan berdasarkan metrik analisis 

item. Dengan menggunakan teknik perlombongan data, kita boleh mengumpul pengetahuan daripada 

data domain pendidikan. Pengetahuan yang berharga ini boleh digunakan dalam sistem untuk meramal 

dan memilih soalan peperiksaan. Oleh itu, tujuan projek ini ialah membinakan satu alat ramalan 

berasaskan web dengan menggunakan teknik ramalan perlombongan data. Model ramalan dalam alat 

ini mengunakan konsep perlombongan data dengan kaedah klasifikasi, yang dikenali sebagai 

Klasifikasi Nai've Bayes untuk mengklasifikasikan soalan dalam set data. Alatpemilihan soalan ini dapat 

menghasilkan senarai soalan peperiksaan dari Ujian Bank di mana sepadan dengan kadar kelulusan 

yang diminta oleh pensyarah berdasarkan keputusan klasifikasi. Maka, alat ramalan harus mampu 

membantu pensyarah dalam pemilihan soalan peperiksaan dengan mudah dan berkesan.
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CHAPTER 1:

INTRODUCTION

1.1 Introduction 

Examination in school is an assessment to evaluate and measure the knowledge or ability of 

students in a particular subject. In order to maintain the examination passing rate of student, test 

bank will be used by lecturers to customize the examination question. Test bank is a resource 

that contains a large number of questions on a certain subject. However, the current Test bank 

software does not possess the features to customize the examination questions based on the 

passing rate of students. This might cause challenging to lecturers if they wish to rise or drop 

the passing rate of students for the examination.

Therefore, the goals of this project is to produce a tool that can allow users to compile a list of 

examination questions based on the examination passing rate that users entered. The number of 

students, number of questions, duration of examination, passing rate and other related factors 

will be the variables used in the analysis process. The questions retrieve from database will 

undergo analysis process, and distribute the number in each level of difficulty. For example, if 

the user requires a high rate of passing in examination, then the tool will acquire a list of 

questions which are more number in questions that are easily to score. In other words, the tool 

will get more number in difficult questions when the user pass in low passing rate to the tool.

1.2 Project Title 

A Web-Based Classification Tool for Test Bank Questions Selection Based On Classification 

Model.

1



1.3 Problem Statement 

Currently, there are many test bank software that are used by academic organizations where 

those software are very convenient for lecturers. Those software provide a simple 

randomization of the examination questions. A simple click on the button and the examination 

questions is compiled automatically. However, if user wishes to change the rate of passing in 

examination, this software is not flexible to compile a set of examination questions based on 

pre-selected passing rate of students. In order to enhance the flexibility of test bank, a tool will 

be developed to allow users to enter the passing rate of students as the parameter, analysis the 

data set in test bank and generate a list of examination questions that fulfill the difficulty 

standards or quality that the user needs.

1.4 Objectives 

The general objective for this project is to design and develop a question selection system that 

is based on a classification model obtained using existing past test results. The specific 

objectives are shown as below:

a) To analyze a dataset of past examination questions to determine features for a 

classification model. 

b) To build a classification model for selecting appropriate questions using data mining 

techniques.

c) To develop a web tool for test questions selection based on the classification model built.

d) To evaluate the question generator tool for efficiency and accuracy.

2



1.5 Methodology

Requirement 
Analysis

Model 
Construct Prototype Validation

Result 
Analysis Tool 

Development

Question 
Selection

Figure 1.1: Rapid Prototyping Life Cycle

In this project, the system development life cycle that will be used is shown in Figure 1.1. In 

order to construct the question generator tool, the system development life cycle to use in this 

project is also known as rapid prototyping life cycle model. This process of this model involves 

quickly building up a prototype for the question generator tool. This prototype will be tested 

and evaluate on the requirement, design and features of the project. Prototype can be quickly 

replaced in line with requirement is not meet or design feedback. The workflow of this approach 

is divided into few phases:

9 Requirement Analysis

Identify the objectives, requirement of the project and collect all the necessary data for the 

project. Understand the scope of problem to define the project goals.

3



" Model Construct

Transforms the requirements into detailed system design. Based on the data collected,

construct a mathematical model which can use to classify the list of test bank questions. 

" Prototype 

The initial prototype is developed based on the model construct. 

" Result Analysis

Test and analysis the result obtained by the prototype. If the result is not ideal or accurate, 

the prototype will be reviewed and changes. If changes are introduced, then the prototype 

will be revised or enhance. There will be a repeat of steps in phase 3.

" Tool development

As the prototype is fully tested and validation of tool is approved, the final prototype will

be implemented. 

Question Selection Tool 

The tool is developed by fulfill the project objectives, requirement and design.

1.6 Scope

Based on data source of past examination questions taken for TCExam, a widely used web- 

based examination system, a question generator tool will be developed for question selections 

according to classification results, topics and difficulty rating of the questions.

4
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1.7 Significance of Project

Through this project, the question generator tool will be implemented and it is convenient for 

lecturers to select examination questions. Lecturer can easily customize the examination 

question by entering different score passing rate of students.

1.8 Project Schedule

Please refer to Appendix A.

1.9 Project Outcome

For the project outcome, the tool will compile a list of examination questions which possess 

different level of difficulty such as easy, medium and difficult. Then, based on the parameters 

entered by user, such as the passing rate, number of question, duration of examination and other 

factors if relevant, the tool will generate a distribution for the level of difficulty in examination 

questions. For example, the distribution percentages could be 50% of difficult questions, 30% 

of medium questions and 20% of easy questions. Lastly, the tool will based on the distribution 

percentage to select examination questions from text bank questions. A list of examination 

questions is generated by the question generator tool.

5



CHAPTER 2:

LITERATURE REVIEW

2.1 Introduction 

This chapter will provide the review of the existing system that related to this project. There are 

four related systems were introduced in this chapter which are Examination Question 

Recommender System, Online Examination System, VirtualX and TCExam. The architecture, 

features, strength and weakness for each of the systems will be discovered and compared. 

Besides that, in order to develop a question selection tool, the item difficulty and item 

discrimination in item analysis will be presented to identify the quality of exam questions. 

Moreover, the classification model in this project is using the data mining techniques to discover 

the patterns of questions in Test Bank. The study of data mining techniques is discussed in the 

following sections.

2.2 Related Existing System

2.2.1 Examination Question Recommender System 

This Examination Question Recommender System is aimed to simplify the task of searching 

for and selecting questions for exams. This system is proposed by Hage and Aimeur and it will 

using recommendation techniques to help lecturers to select or search for the exam questions 

from a shared and centralized IMS QTI-compliant question bank. This IMS QTI-compliant 

question bank is an E-testing platform, Cadmus that offers an extensive question library for 

teachers to store and share resources. However, the comprehensive of Cadmus's question 

library caused the teachers difficult to search for and select exam questions. In order to 

overcome this issue, Hage and Aimeur (2005) was introduced an approach to this system. The

6



approach that implemented in the recommender system is a hybrid, feature-augmentation

recommendation approach.

There are two level of filters that used to generate the exam questions in this hybrid approach,

the first level is a Content-Based filter and the second level is a Knowledge-Based filter.

" Content-Based filter : 

The recommender system uses the features of the items, and the user's interest in these 

features to make a recommendation. This level will reduce the search to questions with 

content pertinent to the teacher's needs. There are some search criteria are used by this 

level, which are Language, Topic, Subject, the option of whether or not to include 

questions that are publicly available to students, Objective, Type, Type Weight, 

Difficulty, Difficulty Weight, Occurrence, Occurrence Weight, Keywords, Author, and 

Author Weight (Figure 2.1). The recommender system will collecting the search criteria 

and weights that user entered, and constructed into an SQL query that is passed to the 

database to retrieve a collection of candidate questions whose content is relevant to the 

user's search. Then, the candidate questions and criteria weights are used as the input to 

the Knowledge-Based filter.
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Figure 2.1: User Interface of Question Search 

Source: http: //www. iro. umontreal. cal aimeur/publications/Hage-Aimeur-AIED- 

05. pdf

" Knowledge-Based filter : 

The recommender system bases the recommendation of items on inferences about the 

user's preferences and needs. This level will sort these questions based on the 

preferences of teacher, such that the higher ranking questions are the most likely to be 

chosen by the teacher. The candidate questions and criteria weight will take as an input 

to this filter level. Criteria Weight is represents the importance of this specific weight to 

the user compared to other criteria and it is specified by the user. The recommender 

system will retrieves the profile of user from the User Profile repository to know the 

preferences and needs of user. In order to calculate the distance between each of the 

candidate questions and the preferences of user, the system will uses a heuristic distance 

function.
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