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Abstract: Expert systems help to save time due to their high speed and accuracy in completing the required tasks. In this study, an expert system that 
helps in the educational process has been proposed. It can be considered a prototype and helpful tool for the electronic exams portal and assessment 
process to present the exams in an interactive electronic form. This is to eliminate the defects and negatives caused by the paper exams in their 
traditional form. The web-based electronic tests portal is presented using a block diagram and screenshots of the portal. This web creation combines 
Hypertext Preprocessor, PHP 7 version as the programming language, and HTML (Hypertext Markup Language) as a web page Builder.  PHP is mostly 
employed for interactive website and web server programming. It is utilised to organise digital documents, incorporate hyperlinks, and describe the web’s 
general structure, which can be inserted into HTML. The system has been tested among four groups to implement English, Math, Arabic, Science tests 
during a lockdown of Covid-19 in Libyan school for preparatory and secondary education stage school students and teachers in Kuala Lumpur. 
According to user’s feedback, creating an expert system makes it easier for the students and teachers to perform their tasks, especially in light of the 
Corona pandemic.  In the end, the importance of electronic exams becomes evident of contemporary challenges, including the coronavirus, which 
affects education in various parts of the world. 
 
Index Terms: Web-based expert system, Educational Applications, Electronic tests.   

——————————      —————————— 

1 INTRODUCTION                                                                     

Xpert systems are considered an artificial intelligence 
technique that aims to assist with applying knowledge to 
people, tracking data, and solving problems that usually 
require human skills [1]. Web-based expert systems are 
computer software systems that make decisions based on 
facts, science, and problem-solving methods of solving 
challenges that specialists in that particular field typically 
solve. The tasks and help required to gain information and 
render assumptions and interpretations are part of creating 
web-based expert systems [2, 3]. It has many advantages, the 
most important of which are enabling ordinary people to do 
expert work, store and provide expertise, and increase 
productivity. It works more precisely and faster than the human 
factor. This leads to fewer errors and improved performance 
quality, saving the daily expenses required by human experts, 
more flexible than the human expert. Due to the alternatives it 
provides, the possibility of transferring knowledge to places 
that are geographically far apart is also impartial and rational 
in its review by [4]. Expert systems are widely used in several 
areas, one of which is education [5, 6]. There are many expert 
systems implementations in education, with the key aim of 
assisting teachers, pupils, and and policymakers in achieving 
educational targets [3, 7, 8].   
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Technology – Benghazi. Libya. The objectives of using expert 
systems in educational settings are: work to represent, store 
and analyse knowledge as a means of acquiring accumulated 
human knowledge, practical and applied experience, updating 
it, preserving it and investing it in the optimal investment, 
overcoming problems of damage and deficiency, facilitating 
the process of integration between sciences, as well as 
supporting important educational decisions. Due to the 
extreme effects of the pandemic Covid-19 on school teaching 
and learning practices, this study explored certain constraints 
and challenges faced by pupils, instructors, and parents in 
learning [9]. The government’s national lockdown forced 
closing institutions such as schools, hospitals, and most 
workplaces [10]. People have been pushed to work from 
home, while students have adopted e-learning as their new 
norm. As a result, the government and other relevant agencies 
must present new instructional mechanisms to eliminate face-
to-face contact in a traditional classroom. Without students 
and instructors being physically present at the same location, 
the reliability, justice, and smooth execution of online exams in 
e-learning are crucial, particularly in critical circumstances like 
natural disasters (e.g. Covid-19 pandemic etc.) [10, 11]. 
Technical progress has led to a reconsideration of the tools 
used in educational institutions’ evaluation and the re-
formation of many tests and standards. Upgrading the quality 
of tests chosen in schools contributes to creating favourable 
innovation conditions—creativity and fulfilling students’ 
requirements and needs. In [12], the authors pointed out that 
the tests are basic pillars in the educational process. The 
exam content is the main criterion to ensure the quality of 
education for students. It provides data to determine the 
student’s level of competence, the teacher and the curriculum, 
and the extent of the educational process’s success in 
achieving its objectives and performance evaluation. The 
importance of electronic examinations appears as an 
alternative to the traditional paper exams and a necessity 
imposed by the reality in which we live in light of the pandemic 
resulting from the emerging coronavirus (Covid-19). Due to 
these exams’ characteristics, it makes them a better 

E 

———————————————— 
 Mansour Jud Fathi Ali is currently pursuing a master's degree 

program in the Faculty of Information Sciences & Engineering, 
Management & Science University, 40100 Shah Alam, Malaysia.  

 Omar Ismael Al-Sinjar is currently Assoc. Prof. Dr in Faculty of 
Information Sciences & Engineering, Management & Science 
University, 40100 Shah Alam, Malaysia 

 Asma Ali Budalal is currently a Dr in the Faculty of Electrical and 
Electronic Technology Benghazi- Libya.  

 Hend Mansour Farkash Faculty of Electrical and Electronic 
Technology Benghazi- Libya. 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 10, ISSUE 07, JULY 2021                                 ISSN 2277-8616 

139 

IJSTR©2021 

www.ijstr.org 

alternative. It is deemed the best and most appropriate way to 
evaluate students’ level without harming them, their families, 
and the society in which they live [13]. However, most of the 
tests are still handled manually. This leads to time 
consumption, resource wastage, purchasing and storing paper 
records, typos and duplication of data, as well as increasing 
the burden. The work multiplied by the number of subjects that 
each teacher must evaluate during the school class leads to 
delayed evaluation.  This causes the students not to obtain the 
exam score and not knowing the correct answer. Providing 
some digital platforms allow holding electronic exams or using 
free digital platforms (including google forms or Microsoft 
forms), or even using ready-made software that can be 
deployed and respond remotely, including the course lab and 
others [14]. However, these tools have ready-made templates, 
fixed models, presenting tests, restricting assessment 
methods, and developing questions. Hence, this research will 
build an expert system that helps in the educational process, 
especially for the primary educational stages. 

 
2 RELATED WORK  
Regarding previous studies in the field of information 
technology and e-learning, the researchers have found a lack 
of studies linking expert systems and written tests, especially 
during the Corona pandemic in particular.  The authors in [10] 
[15, 16] were concerned to provide the foundations for 
rethinking and adapting traditional educational exams 
development models according to the Web-Based Expert 
System. A framework for analysing verifiability in traditional 
and electronic exams has been introduced by [17]. Meanwhile, 
in [18], an expert system has been developed to predict 
student performance in an initial computer science course. 
The researchers in [19] focused on the e-learning process 
among students who are familiar with web-based technology. 
They also found solutions to improve self-study skills. 
Moreover, an individual exam module has been developed in 
[8]. The questions were categorised according to cognitive 
levels, item difficulty and item discrimination automatically, 
where difficulty levels have been calculated. During the 
pandemic, the procedures pursued, implementation 
of problems perceived, met, and addressed for conducting 
online examinations were recorded in [20-23], as shown in 
Figure 4, under the subheadings of preparation for online 
exams, instructor and student instruction, online exam 
behaviour, and integrating challenges and solutions. They 
expect that by documenting the processes, challenges, and 
brainstorming ideas for overcoming anticipated challenges 
within given resources and other constraints, academic 
institutions in similar environments can gain insight into the 
processes, challenges, and brainstorming ideas for 
overcoming anticipated challenges within given resources and 
other constraints. The study sample representatives of 
students and employees who took electronic exams in 
higher institutions were asked to describe the patterns in the 
relationship between the availability of the criteria and 
protection of implementing the electronic exams and the 
implementation process’s progress [23, 26]. The Addie model 
was employed in the methodology segment to build an 
electronic exam framework emphasising the expert system. 
This study aimed to discover the performance of the design 
process. 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Process Flow Chart in Conduct of Online 
Examination [20] 

 
After developing the electronic exam platform, ten 
academicians were included in this study for their views on 
this platform. However, few studies were concerned to provide 
the foundations for rethinking and adapting traditional 
educational exam development models according to the Web-
Based Expert System. Therefore, within the limits of the 
researcher’s knowledge, this study looks at an expert system’s 
effect to design balanced written tests for different research 
stages. Due to the importance of the preparatory and 
secondary education stage, more emphasis was placed on 
improving and developing written examination preparation 
methods to overcome manual exam preparation problems [10, 
25]. In this paper, an approach is suggested by building an 
expert systems consist of the knowledge base and inference 
engine information base for the students to test their 
understanding of school subjects by answering different 
system questions. After that, students were evaluated by the 
system. The expert system has been chosen to develop a 
prototype of electronic exams following many reasons such as 
reduced cost, centralised data, quick and easy update, 
reachable, always available, low specs PCs or smartphones 
can be used, online training may be achieved at the user’s 
place, straight forward access to the current information and 
always up-to-date [10]. As a result, Web-Based Expert 
Systems can play an essential role in distributing awareness 
among students and teachers since they can be 
accessed anywhere and at any time, acquiring internet 
connectivity with no installation. However, few studies are 
concerned to provide the foundations for rethinking and 
adapting traditional educational exams development models 
according to the Web-Based Expert System. The suggested 
solution would be tested to see how it will provide students 
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with accurate and constructive feedback for enhancing their 
problem-solving abilities. 

 
3 THE EXPERT SYSTEM, MAIN COMPONENTS 
The expert system database, user interface, information 
learning facilities, and inference process are the expert 
system’s key components. The method of producing 
information from proven or assumed facts is known as 
inference engen. The inference method in the expert 
framework is managed by a module called the inference 
engine [22, 26]. 
 
An expert system contains  

 A knowledge base containing domain information and 
problem-solving heuristics. 

 An inference technique for using the knowledge base 
to solve the problem.  

 A working memory (global database) acts as a 
repository for all data, including the inputs for the 
current problem, the present problem state, and any 
other relevant data. 

 
3.1 Technical Specifications 

The technical specifications of the system were determined in 
terms of the following: 
The specifications and techniques used for the proposed 
system have been defined in terms of designing and creating 
user interfaces, the programming language used in building the 
system, and the appropriate database management tool have 
been identified as follows: 

• HTML5, CSS3, and JavaScript will be used to 
design and build the User Interfaces of the Expert system. 
HTML is a language used to organise digital documents, 
incorporate hyperlinks, and describe the page’s overall 
structure to create a website (e.g. font colours and 
backgrounds). HTML files can be interpreted by web browsers 
and rendered into a readable or audible web page, which is 
why it was included in this article. 

• Translating the design process results into a 
form of a computer program that is understandable by the 
computer engine by utilising Hypertext Preprocessor (PHP) 
program language to code and build up the Expert System. 
PHP is mainly used for dynamic programming websites and 
web applications that can be integrated into HTML. Its wide 
support for different databases and effective application with 
internet protocol are two of its most inherent benefits. PHP has 
been updated many times since its inception and is now at 
Version 7. This language is licensed for free under an open-
source licence. 

• After that, MySQL is employed as a database 
management system for this Expert System. 
 
3.2 Database Design 
It is important to assure that MySQL server infrastructure is 
properly built to get the best out of it. The names of the files 
chosen to tag all tables built in the database, as seen in Figure 
2, represent the table’s intent, leading to a successful design 
scheme. According to the project requirements and 
characteristics, the first step in the design process is to choose 
the tables that will be generated and the type of details that will 
be held in them. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Graphical database management system for 
this Expert System 

 
3.3 System Architecture 

There are three levels: introduction, centre, and knowledge. 
The User Interface is the first level of the introduction, and it is 
HTML-structured. The introduction and knowledge levels are 
related at the centre level. The implementation level, or 
corporate logic, is often referred to as the centre level. PHP 
was chosen for the centre stage, and it continues to run on the 
server. The knowledge level is the part of the system in charge 
of storing data (database). The framework is run by the 
database, where MySQL is the database server used to build 
this application. Engineering of the framework portrays the 
architecture expert system for developing an electronic exam 
platform, as shown in Figure 3. Structural Model for the Expert 
System was prepared through: 

 Planning the system’s screens and interfaces in 
determining the user’s route according to the system. 

 The program usage patterns and their powers have 
been set as follows: 

 Entry as a teacher or student. 

 An icon has been added to the register, log in, and 
start now buttons. 

 A special icon has been added to the curriculum, such 
as (Sciences, Math, Arabic, English). After clicking the 
course, a list of available exams will be displayed. 

 Questions of different styles to measure all cognitive 
levels. 

  
 
 
 
 
 
 
 
 
 

Fig. 3. The architecture expert system for developing 
of electronic exam platform 

 
3.4 The Implementation and Production Stage 

 At this stage, the researcher transformed and 
programmed the expert system’s procedures, 
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information, plans, and work mechanism into screens, 
scenario, and computer program. 

 The question bank has been raised, including 
frequently asked questions and answers to assist in 
designing the question paper. 

 A random selection mechanism has been made 
available from the question bank, allowing the 
production of non-repetitive images from tests 
conducted for the same course. 

 The Non-Linear model was developed. 

 Security measures have been defined to secure the 
system and take backups. 
 

4 THE EXPERIMENTATION AND EVALUATION PHASE 
 At this stage, the researcher presented the system to a 

group of referees specialised in educational 
technology, curricula, teaching methods, evaluation, 
and measurement to provide opinion and assessment. 

 The purpose of using the system and setting up a 
video guide for use. 

 The researcher also experimented with the program 
on an exploratory sample (users) made up by the 
English language teacher, without clarifying the 
method of use, and identifying difficulties or obstacles, 
if any, as he advised the survey sample after 
experimenting with the following: 

o The possibility of adding questions within 
each educational course for each faculty 
member, providing flexibility in the expert 
system so that it is always subject to 
development by the user. 

o Giving each student a username and a 
password to enter the exam as a safety 
system informing the student that cameras 
monitor the exam. 

4.1 Dissemination and Use 

 At this stage, the researcher made available the 
educational program database using the expert 
system of the research sample for use on the 
following website: 

http: //localhost/phpmyadmin/db_structure.php? server = 1 & 
db = expert_system & token 
=f4735a39c52d1ce15b04af1a06f23269 
http: // localhost / expert / 
 
System Maintenance 

 The author performs several stages: 
• Correct implementation flaws in the information 

technology software  
• Refine the system to respond to environmental 
changes to address new problems  

               • Web-based electronic research portal system 
analysis and design 
In this web-based expert system, students will test their 
understanding of subjects by answering different questions 
provided by the expert system. After that, students will be 
evaluated by the system. The main components of an expert 
system and data flow diagram is illustrated in Figure 4. 
 
4.2 System Implementation 
The transition of the interface design from the results form into 
the form of a web page linking users with the website is known 
as framework implementation. Figure 5 below shows the 
system’s flow starting from the user login into the system to 
the user logout of the system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Block diagram of the structure of web-based 
electronic exam portal 

 
4.2.1 Main Page Display 
The main page display was the initial display when the 
application was opened, showing the information expert system 
as illustrated in Figure 6. 

 
Fig. 6. The main page displaying the design of the Home Page 

of the web-based interface 
 
4.2.2 Display Input Page 
The display input page in this system has a different portal 

Fig. 4. The main components of an Expert 
System and data flow 
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according to the user (students or teachers), as shown in 
Figures 7 to 9. In cases of students from the Display Input 
Page, they can evaluate their understanding of the subjects by 
going through the electronic exams. On the other hand, if the 
user is an expert portal that can allow the teacher to input their 
exam questions and evaluate and assess the students are 
represented in Figures 7 to 9. 
 
4.2.3 System activities  
 
The following programs are part of the login scheme.  
• Making an account as a student.  
A user can log in to the device to handle student tasks once the 
student name and password have been entered. Only if the 
login information match those in the database causes the login 
to come into effect. If this is not the case, an error message 
would appear. 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
Fig. 7. The design of the main page of the web-based 

interface of the student portal 
 

Students may perform the following tasks: 
Student activates: 
• Snap a photo or screen a video  
• Exam participation  
• Establish two video uploads by the user  
• Look over their exam results 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

Fig. 8. The examination throughout the web-based 
interface of the student portal 

 
Students have chosen the English test.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9. The examination of the student portal 
 
The examination of English subject throughout the web-based 
interface of the student portal. 
 

 Logging in as Teacher 
A user can log in to the device to carry out teaching tasks if the 
instructor name and password have already been registered. 
Only if the login details match the information in the database 
leads to the registration coming into effect. Otherwise, an error 
message would be shown. The main page of the teacher 
portal’s web-based interface was designed. The name, phone 
numbers, and e-mail address, areas of specialisation, position 
and affiliations of the professional are all displayed on the 
interface. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 10. The design of the main page of the web-based 
interface of the teacher’s portal 

 
The design of the main page of the web-based interface of the 
teacher portal includes teachers’ activities, such as: 
 I) Creating exams. 
 
 
 
 
 
 
 
 
 

Fig. 11. Chose subject to create exam 
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II) Adding a question: The instructor specifies five question 
types (true/ false, multiple-choice, definition, describe the 
picture, and illustrate the video) depending on the teacher’s 
requirement.  
 
III) Question deletion: You can delete questions for five different 
types of questions (true/ false, multiple-choice, definition, 
describe the picture, and illustrate the video). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 12. Create exam expert system questions to delete, 
add, and amend what they deemed appropriate 

 
5 CONCLUSION, RECOMMENDATIONS AND 

SUGGESTIONS FUTURE WORK 
Electronic exams’ importance becomes evident in light of 
contemporary challenges, including the coronavirus, which 
faces education in various parts of the world. It represents the 
best solution to determine students’ level in the curricula, 
whether conducted during teaching periodically or at the end 
of the school year. This study focuses on investigating how to 
build sites representing expert systems utilising programming 
sites and databases techniques. Specifically, this work 
develops an expert educational system using website 
programming languages and building an inference engine with 
an academic knowledge base. Besides, building expert 
systems may help in the educational process and address the 
issues associated with the design, development, and use of 
web-based electronic exams for the preparatory and 
secondary education stage in Libyan school at Kula Lumpur.  
The benefits and challenges of developing and using them 
have been highlighted. This pilot study’s finding inform us of 
educational test items for Libyan primary schools’ significance 
to guide future research, which everyone can use. Hence, the 
proposed system may help every student by ensuring they are 
technologically literate by the end of sixth grade. Another 
software that tracks students’ behaviours on the test screen 
will be added to this paper’s potential function. If students 
open other programs during the test, the security function can 
notify the invigilator. 
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