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Abstract

Objectives: Developing a computer-based system for examinations is the substitute for the current examination system
based on paper. In recent days, the E-learning has become more popular because of its adaptability, integrity and user
friendliness. In terms of the paper-based examinations, major challenge is the proctoring techniques used. In this
paper, a novel method to avoid the presence of a proctor throughout the examination is proposed by an intelligence-
basedexamination system. Methods: The system is designed with different complexity levels among the questions and
also it acts as a tool for assessing the understanding of a student from the teaching materials. This method is proposed to
improve the E-learning using intelligent question banks and examination system. Findings: This system can be timesaving
and more efficient with an adequate level of security. The proposed methodology can be classified into two main phases
such as the design of question bank along with its database, the design of the Artificial Intelligence based system for
examination and its evaluation in order to improve the e-learning. Applications/Improvements: Future works in this
system can be improved with the addition of theory-based questions and the integration of biometric based systems for
enhancing the level of security.
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1. Introduction

Nowadays, the E-learning techniques' have rapidly
developed and there are many types of E-learning
based methodologies such as the traditional-based,
online-based and the workplace etc. as well for education,
through which everyone can perform the examinations.
E-learning based on Information Technology (IT) has
become the necessary resource from which an instructor
needs to handle the examination. The instructor is the
one who can develop the students by improving the skill
of searching for resources, which then can be applied
to their day to day activities. E-learning is a part of
these activities. It is the easiest method of accessing the
teaching materials especially for the students. It is also a
method for connecting the instructors and the students.
By this E-learning based technology, the students can
handle their homework using the internet. The instructor
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can conduct online based examinations, can evaluate and
revert back the students with their marks.

In this day and age, varieties of assessment and
evaluation mechanisms are®! there in the education
system. In general, majority of the instructors are
conducting examinations based on the aptitude type of
questions such as True-false type questions, Matching
type of questions, Multiple Choice type questions or short
answer type etc. For this process, each instructor needs
to create the exam question paper manually, conduct the
examination manually and then evaluate the answers
manually. This manual process is tedious and it takes
more time and effort to complete the examination and its
evaluation process. Moreover, there may be a possibility of
occurring errors during this evaluation. Hence, the need
of an automatized system for conducting and evaluating
examinations is necessary.
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The intelligent algorithm will choose the already
prepared test items, which were chosen in advance for
creating the question bank system in order to be the
repository for examination. Some test items will be
collected and then will be chosen to be in the text based
on the current test results. Furthermore, this system
will use it’s already obtained score in order to access
the ability of understanding of the student as well as to
improve the examination. The question bank system can
reduce the duration to produce test items. As a result,
it is an advantage for education: For example, there are
some good test items, which enhance their standard and
reliability. Artificial Intelligence!® will separate test items
in many categories according to their difficulty. Moreover,
it can choose test items to create exams according to
learning objectives.

2. Literature Survey

Artificial Intelligence is the process of imitating human
wisdom in computer, in many tasks such as ability, logical
reasoning, thinking, recognition etc. This methodology
makes the computer to do as humans perform*:. In
this case, the computer can be the expert because it is
trained and tested by the experts. This technology will
solve this problem effectively. Machine learning the
process of training a computer to do the process done by
humans learning using analgorithm. This algorithm can
be supervised or unsupervised. The machine learning
algorithm is trained to predict the result or to continue
the process®”. The computer can acknowledge the
actual situation in order to decide effectively. Prediction
of the result will be better according to the new data.
Learning algorithms can be divided (according to
learning processes) into four types: Supervised learning,
unsupervised learning, semi-supervised learning and
reinforcement learning.

In® developed a novel adaptive based assessment
methodology to process examinations. Their methodology
improved the quality of examination system by creating
an examination pattern based on the E-learning based
system. In their system, they performed pre-assessment
of the questions so the examination can be moderate as
well as hard for the students. Depending on the pattern of
the examination, answers are also prepared. Researchers’
in® proposed an assessment system which is adaptive in
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type with the combination of an examination database.
In their approach, the efficiency of the examination
can be increased by choosing the questions in series of
either asking a multiple type. This computer-assisted
examination system reduced the work of creating
examination as well as the proctoring.

Multiple assessments with formulas are proposed
by 11— in order to create serial examinations and also
for evaluating continuously. Their method is based ona
multiple criteria. Their online based examination system
can be used in the bank system. It can be gradually
changed dynamically for other examination systems for
the students’ learning purposes.

3. Proposed Methodology

The proposed intelligent examination system consists
of four modules such as the user management, course
management, question and its answer management,
examination and its evaluation management etc. Its
architecture is shown in Figure 1. The proposed system
is designed by using machine learning based techniques.
It also applied logical design to get the suitable intelligent
question bank system framework.
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Figure 1.

Architecture of the proposed framework.

3.1 Question Bank System

In this method, the question bank system consists of sets
of 100 questions which are created from to the students’
syllabuses which is a mixture of medium, easy and hard.
Selection of the questions is automatized and intelligence-
based. The passing percentage of each level of exam is 70.
Depending up on the level of marks obtained in each
level and in each question, the algorithm will choose
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the level of questions. The evaluation process is also
automatized so that the algorithm can find the level of
understanding of students in each section of the subject.
The main advantage of the proposed method is analysing
the student’s understanding level and mastery level in
the respective chapters. The proposed methodology will
adjust the questions based the students understanding
level and mastery level.

The question database will have the questions
uploaded by instructors. Each question has the following
features:

o Aptitude type.

o Question answers with relevancy to the correct answer
for instance; correct answer will have 100% relevant,
wrong answers would have 75% relevant, 50% relevant,
25% relevant and 0% relevant.

o Question category/domain.

o Question level: As medium, easy and hard.

3.2 Evaluation System

In this section, an Artificial Intelligence based intelligent
system is used for allocating the marks for each questions
based on the correct answers. The algorithm is trained
with questions and its respective answers. The AI agent is
an intelligent module which allocates the correct answers
for the appropriate questions and it also allocates the set
of questions to a specific student based on the register
number so that the question sets cannot be repeated
among the others. The Al based subsystem can generate
the questions and send them to the device where the
student can access the question and he can write the
answers.

o Al agent: Artificial Intelligence (AI) based agent is an
intelligent module which has the following tasks:

o Generate questions to be sent to students.

o Generate a knowledge base from students’ answers,
with feedback to know more about some explanations
of students’ answers and areas of weakness and areas
of strength.

o Student Accessible Device: Access the questions,
answer them and submit the answers.

o Instructor: Instructor can do the following tasks:
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o Add/Modify/Delete Question.

+ Generate exam with a predefined number of questions
and the percentage of each level of questions.

« Knowledge DB: Stores the generated knowledge from
student answers feedback via Al engine.

4. Modules of the Proposed
System

The proposed system of an intelligent question bank
and examination system consists of four parts : 1. User
Management; 2. Course Management; 3. Question and its
answer Management; 4. Examination and its evaluation
Management.

4.1 User Management

The role of user management is to monitor the functions
such as login, editing the profile and allowing permission
for the users for accessing the system. Login function
monitors the users who were accessing the system. It also
maintains the correct username, password and sign up
function before login to the system. Also, the Users can
edit their profiles, by changing the password, email and
their profile picture etc. It manages the setting permission
to different types of users such as the student, teacher or
administrator.

4.2 Course Management

The role of user management is to monitor the course
Management by add and delete the courses. Setting the
courses by Set items, such as grouping courses, evaluation
rate calculation etc. and Al for grouping the courses
automatically based on the register numbers of the
student.

4.3 Question and its Answer Management

Question and its answer management is to monitor the
questions and its corresponding answers by adding,
deleting and updating the questions and its corresponding
answers., setting the questions, assigning the answers.
Artificial Intelligence based methodology for grouping
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the questions and its answers automatically based on the
register numbers of the students.

4.4 Examination and its Evaluation
Management

Setting Examination, Monitoring Examination, Evaluation
of Examination, Declaration of the results and suggestions
and an Artificial Intelligence based methodology are
the tasks done by the Examination and its Evaluation
Management system. Setting the examination comprises
of setting the date, time for the starting and finishing the
exam etc. Monitoring examination consists of checking
the students who are performing or finished the exam.
Declaration of the results and suggestions comprises of
evaluating the examination, writing reports based on
the results obtained. Applying AI based algorithmfor
choosing theoverall examination and its evaluation
management is also to be done.

5. Conclusion and Future
Enhancements

In this study, an intelligent computer-based question bank
and an examination system is proposed. This consists of
four modules, which are the user management, course
management, question and itsanswer managementand the
examination and its evaluation Management. An Al based
algorithm is used for performing all the modules present
in the proposed system. The proposed methodology
is made intelligent using the AI based methods. This
method is proposed to improve the E-learning using an
intelligent question bank and examination system. The
system is designed with different complexity levels among
the questions and also it acts as a tool for assessing the
understanding of student from the teaching materials.
The AI bases algorithm is applied to all the four modules
of the proposed system. Future works in this system can
be done with the inclusion of theory-based questions and
the integration of additional security measures such as
the biometric based systems.
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