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 When students believe they can get smarter, they understand that effort 
makes them stronger. Therefore, they put in extra time and effort, and that 
leads to higher achievement. Besides that, the arrangement of question 
papers and answer sheets process for a high number of students takes a long 

time. In this paper, the sheet exam has been proposed to change into an 
electric exam (E-exam). This system depended on the client-server 
framework to convert the traditional exam environment into an electronic 
exam, providing multiple and different questions at the same time.  
In additions, kept the grades of students and providing them automatically. 
In this paper, Visual Studio and Microsoft SQL server have been proposed to 
develop the electronic exam. The questionnaire is made by distributed it 
among 30 students, and after the data analysis, the results have been 

collected have been represented a response rate of 100%. It is recommended 
that, to take electronic exams and e-learning for students periodically.  
To improve their performance through continuous training on computerized 
exams and to increase the student’s efficiency in this type of learning. 
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1. INTRODUCTION  

Normally, exams can be a logistical nightmare which most teaching staff in educational institutions led to a 

few tests. This reflects negatively on the desire of some students to take more than one test during the semester [1-3]. 

Mostly, how to prepare and write high-quality exam questions and how to answer them are the most important issues 

that concern the teaching staff in the educational environment. As well as monitoring cases of fraud that may occur 

between students. This is followed by correcting the answers manually and announcing the results [4]. Recently, 

changing from a traditional examination to an electronic examination become an urgent necessity which represented a 
modern approach to education. By using E-exams, many common problems of the traditional exam can be solved for 

a high-quality exam [5]. There are four main goals for an e-exam process, as shown in Figure 1. 

 

 

 
 

Figure 1. The square of E-exam 



                ISSN: 2502-4752 

Indonesian J Elec Eng & Comp Sci, Vol. 20, No. 1, October 2020 :  423 - 429 

424 

From the above figure, it is observed that E-exams have many advantages over traditional exams 

such as a low cost, a considerable. Amount of paper is spent for question sets and student answer sheets, 

besides, a toner and hardware resources for printing/copying [6]. Hence, E-exam plays an important role in 

reducing the cost and maintaining the privacy of the exam [7-9]. E-exams can only be taken by access  

the computer networks in the labs. Each student gets an account, including the username and password that 

are only valid for the specified exam. At the end of the exam the results are submitted directly to the database 

to be processed and saved [10]. Results can be compared with paper examination results that evaluated by  

the teacher and providing a high degree of security [11-13], The E-exam reduces the time for writing 
questions, correcting papers, and printing the results [14]. It provides clear instructions to answer  

the questions in exams which reduces the ambiguous questions that weaken the tests’ reliability. The long 

exams are more reliable than short exams because it contains a large number of variables. These exams are 

generally using Multiple Choice Questions (MCQ) [15, 16]. MCQ process takes less time compared to 

textual tests Is one of the main advantages of using the MCQ that are supported by electronic exams [17]. 

Over a wide range of time and by tested the student's ability to answer the questions, the exam was 

been classified into two categories; the first one is the hardcopy exam. This type of exam is performed using 

the paper format, and the answers have recorded manually [18], fifteen minutes are given to complete  

this examination. The electronic exam is the second one which is a new approach that has been currently 

used around the world. Computers are used at the exact location of the exam; the electronic examination 

system is used to answer the questions and gets the results [19, 20]. 

This study aims to compare the E-exam and paper exam for female and male students and study  
the system importance as the following: - 

a) Ease of preparation and application review results are possible. Set a descending time for the test. 

b) Economical as it saves effort, time, and money. 

c) Can be applied at the same time to a large group of individuals or at different times and in different places. 

d) Their results immediately after answering all questions.  

The work in [21, 22] studied the implementation of a web-based examination system was presented. 

The system was developed using ASP.Net and Hypertext Markup Language (HTML), ASP.Net and C-sharp 

as interface program, connection with internet and SQL Server as database. The application was tested on the 

university intranet, and students were able to test run the application using some sample MSQ examination 

questions of some general courses. 

The work in [23, 24] proposed the student's perception of a bring-your-own (BYO) the electronic 
computer-based examination system. Data were collected using preliminary studies (n = 128), which 

included qualitative comments and Likert elements. The opinions of students and exam systems focus on 

laptops, and many of them are satisfied with the approach to conducting electronic exams in the classroom.  

The work in [25] presents the design and user evaluation of a resilient e-Exam platform, draw upon 

the education and technology acceptance literature as a basis for evaluation. The approach also enables rich, 

constructed assessment tasks by providing authentic ‘e-tools of the trade’ software applications and a 

consistent operating system on each student’s BYO laptop. Students undertook a sequence of practice,  

mid-term, and a final examination using the platform. It is observed that students were able to accept  

the networked edition of the e-exam system as being fit for purpose for undertaking supervised time-limited 

exams. Students gave reliability and usability ratings in line with previous off-line e-exam trial outcomes.  

The work in [26] studied the electronic exam (e-Exam), as a perfect ability to test no longer 
only college students for the absence of a world general or a design structure. Has developed a system  

that can be adapted for most types of exams of computers in any institution with reliable security and 

integrity of results, as well as software implementation. The analysis of several these systems and the 

evaluation of problems and security errors led to the development of a new computer test system. The system 

was developed using a unified modeling language (UML) and implemented using HTML, PHP, and MySQL 

as a web application. 

 

 

2. E-EXAM AND DATA COLLECTION TOPOLOGY 

In this study, quantitative data has been used to explore the teachers and students experiences in  

e- Examination [27]. The results of this research-based on information obtained are collected manually  

by students [28]. The tests have been conducted in the computer engineering techniques department.  
The students are asked to evaluate their experiences in E-exam using organized questionnaires which they are 

delivered to each student personally. Several ways have been used to organize electronic exams. The system 

is used for essay and MSQ examinations [29]. The electronic exam included many questions in a specific 

period of time. These questions are stored in the database with the correct answers for all questions.  

The basic structure of the system is shown in Figure 2. 
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Figure 2. E-Exam system structure 

 

 

The examination contains a set of questions prepared as an MCQ form. In this case, three groups of 

exams with five computers and one teacher for each group have been adopted as illustrated in Figure 3. 

 

 

 
 

Figure 3. structure of E-exam 

 

 

3. THE PROCEDURE DESIGN 

3.1.  E-exam design for students 

The student represents the client and its system consists of two subsystems which are: - 

a) E-Exam Package: Microsoft .NET Framework 4.5 was used to generate the E-exam package and it was 

selected because it delivers better performance, security, and reliability [30]. The NET Framework 4.5 

is fully compatible with NET Framework 4 and Windows applications can be created by using a 

combination of Visual Basic and Microsoft .NET Framework 4.5.  

b) E-Exam Browser: First, the student must register in the system with his relevant information, after  

the registration process the student login to the system with his ID, User Name and Password, 

if the login was failed the system will close automatically and the student must log in again and  

if the login was successful the questions in the database are uploaded to the student interface through 

the system, the student will select the answers and all the information will be sent to the database as 
shown in Figure 4(a). 

 

3.2.  E-exam design for teachers  

The implementation of the database is achieved using a combination of visual studio 2012 and SQL 

server, The admin creates a username and password for each teacher and the teacher can see the questions related 

to his own material only, the degree will be calculated upon the correct answers and the teachers will be considered 

the test results directly, the server of the program will print the students degrees as shown in Figure 4(b) 
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(a) (b) 

 

Figure 4(a) Flowchart of the study (b) Flowchart of the teacher 
 

 

4. THEORETICAL RESULT 

In this section, the supported course has been adopted using an electronic exam to guide the students about 

how to use the E-exam system. The total data set contains 900 degrees collected from 30 students. Each student 

answered 30 questions in the paper and the electronic exams. The exam is consisting of 15 multiple-choice questions; 

one degree for each question and the result has been calculated by the amount of the correct answers. 

The results collected from the male and female students at different times have been presented as illustrated 

in figures below. The determined time of exam is 15 m it is observed that has some of the students in the female group 

have exceeded the time of the exam. For example, the female No. 1 in a third group has been finished the exam in 

17.29 m. On the other hand, female No. 5 in a first group took 18.15 m to finish it, as shown in Figure 5. 
It is noted that extra time is the main problem needed to complete the exam. This problem can be eliminated 

by using the electronic exam as shown in Figure 6. Female students did not exceed the exam time because the 

program has been automatically closed the application, and the data have been stored database. Also eliminating the 

time that is required to collect the papers from students which represents a waste of time for the entire educational 

establishment. Besides that, some students from the female group took less time to complete the electronic exam than 

the paper exam, where the female No. 1 of the third group took time equal to 17:28 min to finish the paper exam and 

10:19 min to finish the electronic exam. On the other hand, female No. 3 of the first group took time equal to 4:53 min 

to finish the paper exam and 13:03 min to finish the electronic exam. Also, the male group are suffering the same 

problem as in the female group during the paper test as shown in Figure 7. The results presented above show that a 

good impression to overcome the problem, as shown in Figure 8. 
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Figure 5. Statistical analyzes for paper test for female 
 

 

 
 

Figure 6. Statistical analyzes for computer test for female 
 

 

 
 

Figure 7. Statistical analyses for paper test for male  
 

 

 
 

Figure 8. Statistical analyzes for computer test for male 
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This section presents the data analysis results based on the difference in exceeded time between  

the paper test and computer test. A general picture of the participants is illustrated in Table 1. Also, in Table 2, 

the participants are divided into two main groups (female and male groups). Each group consisted of 30 

students. The major group is divided into three subgroups with five students as shown in Table 1.  

The time loss in the paper is 08:48 sec for female and 10:11sec for male, while in computer test, the time has 

not to be exceeded. 

 

 
Table 1 Exceeded Time between paper and computer tests for female 

Tests N M F 
exceeded Time for female 

Total time 
Group one Group Two Group three 

Paper test 30 15 15 03:15s 03:04s 02:29s 08:48s 
Computer test 30 15 15 00:00 00:00 00:00 00:00 

 

 

Table 2 Exceeded Time between paper and computer tests for male 

Tests N M F 
exceeded Time for female 

Total time 
Group one Group Two Group three 

Paper test  30 15 15 03:23s 02:38s 04:10s 10:11s 
Computer test  30 15 15 00:00 00:00 00:00 00:00 

 

 

Table 3 demonstrated that 16.6% of students prefer the computer in exams, while 83.3% of students 

do not want to use the computer in exams. 36.6% of the students agreed that the electronic exam makes  

the understanding of the question more difficult compared with 63.3% of the students disagreed that. Besides, 

6.6% of students have difficulty in using the program, and 93.3% have no difficulty in use. Next, 10% of  

the students show that the time allocated for the electronic exam is enough, while 90% do not agree with that. 

On the other hand, 96.6% of students show the difficulty to solve the mathematical equations compared with 

3.3% against that. Finally, 96.6% of students found that the presence of the teacher while taking the exam is 

necessary and, and 3.3% saw the opposite. 

 
 

Table 3 Students’ experience in e-Exam 

No Question 
Total number Agree Disagree 
M F N M F N 

1 Use the computer in exams? 15 15 5 15 15 5 

2 Difficult to understand questions? 15 15 11 15 15 11 

3 Difficult to use the program? 15 15 2 15 15 2 

4 The time allocated for E-exam is sufficient 15 15 3 15 15 3 

5 Difficult to solve the mathematical questions? 15 15 29 15 15 29 

6 The need for a teacher during the exam? 15 15 18 15 15 18 

 

 

5. CONCLUSION 

A comparative analysis of electronic exams versus paper exams between different gender students is 

presented in this paper. The first attempt to change the paper exam to an electronic exam has been rejected by 

83.3 % of students because of its difficulty of understanding the mathematical questions and the mechanism 

of using the program and computer. From the results obtained, it is observed that many benefits have been 

achieved by using the electronic exam in terms of effort, time, ease of preparation and possibility to attach an 

audio or video file in each question. The proposed questionnaire was as follows: 67% of female made 

progress in ending the exam in less time, while this percentage for male is up to (87%). 63.3% of students do 

not have difficulty in understanding the questions of the program. On the other hand, 96.6% of students 

found it challenging to solve the mathematical questions. There is a positive outlook towards the use of  

the e-learning system and its benefits for current and future generations of students. 
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