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Abstract 
 
Due to the impacts of the current pandemic COVID-19 and 
the continuation of studying online. There is an urgent need 
for an effective and efficient education platform to help with 
the continuity of studying online. Therefore, the question 
bank system (QB) is introduced. The QB system is designed 
as a website to create a single platform used by faculty 
members in universities to generate questions and store 
them in a bank of questions. In addition to allowing them to 
add two types of questions, to help the lecturer create exams 
and present the results of the students to them. For the 
implementation, two languages were combined which are 
PHP and Python to generate questions by using Artificial 
Intelligence (AI). These questions are stored in a single 
database, and then these questions could be viewed and 
included in exams smoothly and without complexity. This 
paper aims to help the faculty members to reduce time and 
efforts by using the Question Bank System by using AI and 
Natural Language Processing (NLP) to extract and generate 
questions from given text. In addition to the tools used to 
create this function such as NLTK and TextBlob. 
Keywords: 
Question Bank, Artificial Intelligence, Natural Language 
Processing, E-learning.  

1. Introduction 

Nowadays, lecturers are required to do more with less 
resources and time. So, the transition to online education 
has provided some comfort for lecturers who deal with 
assessing large groups of students. And opened new 
horizons in teaching for both lecturers and students, also 
introduced online education. Certain features are 
particularly useful in finding solutions to situations with 
Covid-19 pandemic, and new tools and systems have been 
developed within education to aid in this situation. The 
process of evaluating students in educational systems is 
essential to ensure that the required knowledge is properly 
transferred and to ensure that students have succeeded in 
acquiring it. Also helps teachers to know how they are doing 
the work correctly. One of these features should be in place 

to deliver effective solutions for lecturers. And that 
improves the quality of online education with a system that 
maintains many questions in one platform. In this paper, a 
"QB System" is introduced. Which can be used with any 
curriculum course to add multiple choices questions 
manually. In addition, the "Generate Questions" function 
generates direct questions from any English text in one 
platform. It also saves hours on preparing and scoring 
exams. That is for the lecturer, while the students can 
submit their exams within the specific time to get their 
scores.  

To make the QB System more innovative in online 
education aspects, both generating questions and creating 
exams are merged to reduce the burden on the lecturers 
when creating exams and writing questions separately. The 
lecturers can create exams and view questions to select from 
the bank of questions on the same page. 

2. Related Works 

A Questions-Bank system to enhance E-Learning in 
school education is introduced by Farouk EI-Sofany, H., 
2009. The system facilitates the generation of automatic, 
balanced, and different exams, containing differing types of 
questions, covering the whole curriculum, and displaying 
gradually from easiness to difficulty. The exam sheet 
produced by the system, takes under consideration the 
various levels of the from excellent, good, to fair, and 
avoids any mistakes of language and non-clear 
terminologies. The system allows the faculties to make a 
Questions-Bank database that stores the previous exams, 
the model answers, the reviews, and useful exercises for 
every course. And may save hours in exams and quizzes 
preparation and correction, also may save resources like 
photocopying and distributing the exams papers. The 
proposed system has the following functionalities and 
features: Knowledge evaluation - Exams generation - Exam 
grading - Communication- Course management. The 
system is very flexible and does not necessitate any 
programming skills from its potential users. The algorithm 



IJCSNS International Journal of Computer Science and Network Security, VOL.22 No.12, December 2022 
 

 

133

 

can detect the difficulty/easiness of a question based on a 
student's reply and adjust the difficulty value accordingly. 
New e-learning software for the mathematics courses is 
developed by M. S. Pereira, R., 2010. Run M. S. Pereira. 
(2010). It’s known that self-regulated learning is an activity 
where learners set goals for their learning and then attempt 
to monitor, regulate, and control their cognition, motivation, 
and behavior, guided, and restrained by their goals and the 
contextual features in the environment. Therefore, many 
universities for the time being are gradually adapting their 
courses to take advantage of the new technologies. One of 
the educational options most used nowadays is called the 
Web based learning. However, these platforms are not 
prepared to have the appropriate facilities needed in 
mathematics to go further in e-learning methods. For 
instance, Maple T.A testing evaluation and grading 
software is an easily used webbased system for creating 
tests and assignments, automatically assessing student 
responses and performance. To sum up, Randomization of 
variables on Maple T.A. allows to explore the possibilities 
of having different types of exercises, as well as many 
exercises as wanted. The use of LaTeX offers a powerful 
and easy way to design a homework/test that can assess 
students with immediate feedback. Furthermore, all the 
work of marking papers is not a matter for lecturers 
anymore. The students found that the homework 
assignments implemented in Maple T.A. helped them to 
study the course of calculus. The homework assignments 
implemented using Maple T.A. also helped students to 
achieve a best result. 
 

Ming, Calvo., 2012. developed an intelligent 
automatic question generation system for academic writing 
support. The system called G-Asks, which generates some 
specific questions to help the students learn through writing. 
In addition to supporting the students by identifying some 
of the most common problems which they mostly lack and 
being not sufficient when writing literature reviews. It 
discussed some related works regarding using the NLP 
technique to develop some tutoring system for the purpose 
of academic writing support. These works vary from an 
automated feedback system to writing support to automated 
question generating system finishing by citation 
classification and extraction for the question by using a 
machine learning approach. 
 

A system framework for an intelligent question bank 
system is proposed by Janpla, S., 2018. The proposed 
question bank system consists of five main modules. These 
modules vary from user management module, question 
management module, examination management module, 
evaluation management module and scoring management 
module. These five main modules are divided into 15 
further sub models, each sub model gave a different 
response. The system framework for an intelligent question 

bank and examination system are divided into three parts: 
1-The relevant persons for the question bank system, such 
as teachers, students, and system administrators. 2-The 
question bank framework which consists of the previous 
five main modules and the fifteen sub modules. 3-The cloud 
computing through applying an intelligent question bank 
system on cloud computing would provide many 
advantages. In this system the machine learning was applied 
to three modules: Examination, Evaluation and Question 
module. 

Ahamed, M., 2019. proposed a question bank system 
launched a web-based, stable, automated paper generation 
questioning system that is robust to challenge paper leakage 
as it replaces the conventional paper generation questioning 
mechanism. This system includes the question bank 
development process and generation process of the question 
paper. Only the registered teachers will have the authority 
of addition and update in the question bank database and set 
the pattern, i.e., the total number of questions, chapter, and 
complexity level of each question. When creating a question 
sheet, a random one-time password is generated after each 
successive generation of the question sheet to ensure the 
security of the question that will be sent to a specified cell 
phone or email address.  
 
3. Available Applications  
 

There are many applications available for interested 
users to use, however, they have some features and 
disadvantages. A summary of disadvantages is shown in 
table1, moreover, a short description for each of them is 
listed below:  
 
Blackboard: is an application provides an intuitive way to 
interact with courses, content, instructors, and other 
students. The Blackboard application shows only the 
courses where you are enrolled as a student. So, you can 
perform several tasks most notably: Question Bank: A 
Question Bank is a collection of questions that is stored for 
repeated use. When you select bank questions for an 
assessment, copies of the questions are created and added to 
the assessment. You can edit the copies in your assessment 
without concern. Other assessments are not affected. 
Changes you make to one instance of the question or 
content are not reflected in the other instances. Question 
Pools: On the add Question Pool page, you will browse, 
preview, filter, and choose questions from other 
assessments and question banks within the course you're 
currently in. You can view the questions, but you cannot 
make edits until you add the question pool to your 
assessment.  
Qorrect website is a system that helps to create an exam, 
transfer it to the examinees through multiple platforms like 
computers, tablets, smartphones, or printed papers and 
analyze the results in a few simple steps. Moreover, they 
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have many services like create exam, deliver exam, analyze 
exam using powerful analytics to get a detailed analysis of 
the results, bank questions, reporting system: Powerful 
reporting system and instant psychometric analysis.  
 
Kaldin is a platform provides real-time results to the 
students, import, and export the results from anywhere and 
customize the study material as per need with the help of 
Kaldi. The open-source assessment software is SSL safe 
and provides a readymade question database. 
The first version of the Moodle platform was developed in 
2002 by Martin Dougiamas. This platform can help 
lecturers to provide free courses, different types of exams 
and share questions among them. But the role must be 
created by the administrator and then given to selected 
lecturers to access questions. The questions sharer stores in 
question bank and the lecturer can add, delete, or edit 
questions according to the roles given to him. The platform 
supports different types of questions (true and false, 
multiple choice, Drag and drop into text, etc.) determined 
by the lecturer and those different students are likely to get 
a different selection of questions. 
Quillionz creates a variety of questions about any content, 
including multiple-choice questions, call-up questions, and 
short descriptive questions. Once the questions are ready, it 
allows you to format and improve them as often as needed. 
Questions can be selected, and some edited that need some 
tweaking, it could also ask to suggest more. it also generates 
editable Notes from the content, using its AI capabilities. 
Highlight important parts, summarize main points, and 
reinforce key concepts using the Notes feature.  

Table 1: Summary of disadvantages of some available applications that is 
used for creating a bank of questions.  

 

Name Disadvantages 
Blackboard  Creating a bank for questions is 

complicated. Sometimes unstable. 
 

Qorrect  Not easy to use. 
 

Moodle - The system may not work efficiently with 
large schools or universities. 

 - If the number of users increases, the 
system will slow down. 

 - There are several features that require 
training to use the platform. 

Kaldin - Supports English language only. 
 - Doesn’t support video option. 

  
Quillionz - Supports English language only. 

- Not all services are free to use.  
 

4. System Architecture and Implementation 

The system is independent, does not require building 
any specific networks, or supplying a certain party. The 
architecture of the QB System will be the “Client-Server” 
architecture. Cloud server: The database server stores 
information about the users, and uploads the questions 
based on their levels and retrieves them based on the request 
of the clients. Client: Could be any device can access the 
internet and can log in to the QB system platform, see Fig.1. 
The used database software is “MySQL database”.  

“Apache” software is used as well as the “XAMPP” 
software to run the localhost. The process of generating 
questions will be done by using Artificial Intelligence (AI). 

To implement the QB System, the Web Development 
Languages such as PHP, MySQL, Python, HTML, CSS and 
JavaScript were used. In addition, many tools have helped 
to implement the system successfully such as XAMPP and 
Notepad++. 
 
4.1. Features of the QB System 
 

The proposed QB systems has many features to make 
the experiences useful and easy for lecturers and students, 
those features are illustrated in fig.2. These features are 
described in detail below: 

 

Fig1. The system architecture. 

Fig2. Features of the proposed QB system. 
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 Registration: The QB System will allow the 
users to register into the platform.  

 Course Registration: Lecturers can register their 
own courses and view them. Then save questions 
to the question bank and create exams for the 
course. 

 Enter and store questions: Lecturers can enter 
“multiple choice questions” manually and save 
them in one platform. 

 Update questions: Lecturers can update their 
questions if needed. 

 Generate questions: Lecturers can generate a 
direct question automatically from text by using AI 
and save them.  

 Create exams: Lecturers can create exams from 
the registered courses and select the questions 
from the saved questions.  

 View exams: Students can view their exams and 
they can view their score directly after submitting 
the exam. 

4.2. Services of the QB System  

In addition to the features mentioned earlier, the 
proposed QB system provide more services to the 
users. These services are:  

 Security:  Only the registered lecturer and student 
can access the QB system. Also, the entered 
password will be encrypted, and it must contain at 
least 8 characters mixed of small, capital letters 
and numbers. The system requires captcha 
verification as well. 

 Performance: The system will respond quickly in 
no longer than 5s and the database updated in real-
time.  

 Availability: All requires information are 
available when the users needed.  

 Usability: the QB system provides easy access to 
assure effectiveness, efficiency, satisfaction, and 
ease of use.  

 Portable: The system can be used on different 
operating systems such as windows and MAC. 

 
 

5. The QB System’s Interfaces 

The QB system’s home page is shown in Fig.3. The 
home page gives a quick detail about the system and 
services.   
 
Fig.4. show adding question page, where the lecturer can 
add multiple-choice questions. The lecturer can only 

include three options in one question. 
 
 

 
 
 

In addition, the courses registration interface is shown 
in Fig.5. The lecturer can add the courses he/she wants. It 
shows the already registered courses along with the exam 
and banks buttons.  

Fig3. Home Page of the proposed QB system. 

Fig4. Adding questions page. The lecturer can add 
multiple choice question with three answers options. 
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The exam page allows the lecturer to create exams for 
the selected course. After Entering the exam title, the 
lecturer can select specific questions or select all questions 
that are displayed. As well as the ability to delete the created 
exams, see Fig. 6. All questions are generated using AI from 
the course content entered by the lecturer.  
 

 
 
 

 

Fig. 7. the students page, which has three options. The 
students can view the registered courses and try a mock 
exam if available the lecturer of the course. Students can 
view their  

 

6. Conclusion 

A question bank (QB) system is introducing in this 
paper. Its web-based platform that allows the lecturers to 
save, update, generate questions and create an exam. For the 
implementation, two languages which are PHP and Python 
were combined to generate questions by using AI. These 
questions are stored in a single database, and then these 
questions could be viewed and included in exams smoothly 
and without complexity. The QB system has many features 
and services to help lectures and save time while creating 
exams for many courses and for large number of students. 
Thus, it minimizes the chance of cheating that happened a 
lot with online exams. For future work, the QB System will 
have more sophisticated features which can help both the 
lecturers and students to move more toward online 
education. Also, develop different versions of applications 
that supports IOS and Android operating systems. 
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