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Abstract
Web-based Examination System is an effective solution for mass education evaluation, there are many advantages such as saving time and money, auto grading and improved secure. The past 2 years we used an online exam based on Moodle Quiz tool for student assessment, we aimed to analyze student performance and satisfaction for web based online and paper based exams for medical students. The study was conducted at Darkhan-Uul Medical School, Mongolian National University of Medical Sciences, 2 groups of students who had no prior experience of taking exams were included in the sample. The speed of performance was different for the groups. Students included in the paper based exam needed additional time to fill in the answer sheet which could be reason for the difference. There was little difference between the mean performance points for groups, but it was not statistically significant. Student satisfaction for the web based exam was higher than for the paper based exam. The web based exam saved avoided and embarrassment, was easier to fill in answers and students appreciate knowing their result immediately after the exam. 
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I. Introduction
Educational assessment or educational evaluation is the systematic process of documenting and using empirical data on the knowledge, skill, attitudes, and beliefs to refine programs and improve student learning [1]. Examination is the main part of educational evaluation. Exams generally determine the extent to which educational objectives are achieved as well as the extent to which educational institutions serve the needs of the community and society [2]. Assessment is a critical catalyst for student learning [3] and there is considerable pressure on higher education institutions to measure learning outcomes more formally [4]
The rapid advancement of Information and
Communication Technologies in teaching and learning has shifted the paradigm from paper-pencil-based to computer-based system of examinations [5]. Web-based Examination System is an effective solution for mass education evaluation [6] and there are many advantages such as saving time and money, auto grading and improved security.     
There are many studies which were conducted on student perceptions, satisfaction and performance for online exams but results vary.
We used an online exam based on Moodle Quiz tool for student assessment in past 2 years and we aimed to analyze on student performance and satisfaction for the online and paper based exams for medical students. 

II. Methods
Descriptive research design and quantitative analysis were used for our study. The study was conducted at Darkhan-Uul Medical School, Mongolian National University of Medical Sciences. A total of 188 students who had no prior experience of taking a web based exam were randomly divided into 2 groups. The final exam for nursing subjects (fundamentals of nursing and nursing theories) was taken by students. The first group included 96 students at 2nd course of nursing. A paper based final exam was taken by the second group of 92 students in the course of nursing. The same 150 multi choice questions were given to both groups. A web based exam by Moodle Quiz tool using internet connection and computers. The internet connection and other devices were checked before the exam.  The results were shown in real time for students in the web based group. There were 2 sheets and one of them contained exam tasks and the other one was dedicated to filling in answers for students with an answer sheet which was scanned by a Scranton machine for paper based exam. The results were shown 2 hours after the exam finished for students in the paper based group.  Each exam allowed had 150 minutes to perform task.  
We developed a questionnaire of 12 questions and answers using 5 point Likert scale (5-completely satisfied, 4- satisfied, 3-neutral, 2-dissatisfied, 1- completely dissatisfied) to assess the students’ exam satisfaction. All students in the two groups answered satisfaction survey questionnaire after the examination. 
Table 1. 
Satisfaction survey questionnaire  
	№
	Questions
	Answer 1-5

	Q1
	I think that contents of the exam were clear for me
	

	Q2
	It was not difficult to perform the exam
	

	Q3
	Time to perform the exam was enough 
	

	Q4
	There was no ambiguity to work with exam materials  
	

	Q5
	I did not feel any embarrassment related to exam techniques such as computer or answer sheet 
	

	Q6
	It was easy to fill my answers on answer sheet or computer page. 
	

	Q7
	I was comfortable to know my results in real time or after few hours. 
	

	Q8
	I think there were some subjective influences on my test score. 
	

	Q9
	I think that exam assessed my real knowledge 
	

	Q10
	I was not able to get a higher score if I was included in web based or paper based group
	

	Q11
	I think that all of exam structure and arrangements were clear for me
	

	Q12
	I am satisfied completely on exam structure and arrangements in general.    
	



The study hypothesis was performance and satisfaction of students in 2 groups are different. We tested the hypothesis using T test and we considered that hypothesis is confirmed when p value is lower than 0.05.  

III. Results 
A total 188 students were included in the study sample, the mean age was 19±0.5 (similar for each groups) and 9% (17) of them were male (6 in the paper based group). 
Speed of performance was different for groups and the result is shown in Table 2. 
Table 2. 
Speed of performance 
	Group
	Mean performance speed (min)
	Sig
(T test)

	Web based
	128±13
	0.001

	Paper based
	142±7
	



The speed of performance is statistically significantly different (p value <0.05) for groups and the speed of web based exam was faster than the paper based. Students who took the paper based exam needed time to fill in answer sheet which could be a reason of the difference. 
Exam performance exam was assessed using 100 points and the mean points for each groups are shown in Table 3. 
Table 3. 
Mean performance point 
	Group
	Mean performance point (100 point)
	Sig
(T test)

	Web based
	81±4.3
	0.211

	Paper based
	78±5.9
	



There were little difference between mean performance points for both groups but it was statistically significant (p value >0.05).     
Then we compared an assessment of validity, reliability and difficulty indexes and the result is shown in Table 4. 
Table 4. 
Comparison of assessment indexes 
	Indexes
	Web based
	Paper based
	Sig
(T test)

	Discrimination Index (mean)
	0.64
	0.59
	0.125

	Difficulty index (mean)
	56%
	58%
	0.356

	Reliability coefficient KR20
	0.88
	0.85
	-



There were no statistically significant differences between discrimination Index and difficulty index for groups and the reliability coefficient is similar. It means that content of exam is good enough and it did not influence the performance of students. 
 Satisfaction of students in both groups were shown in Table 5. Student satisfaction is higher for the web based group (3.9±0.2) than paper based group (3.4±0.3) and this result is statistically significant (p value=0.01).   
Table 5.
Satisfaction of students
	Questions
	Web based
	Paper based
	Sig
(T test)

	Q1
	3.4±0.3
	3.5±0.4
	0.244

	Q2
	2.8±0.2
	2.5±0.3
	0.135

	Q3
	4.2±0.1
	3.3±0.3
	0.015

	Q4
	3.4±0.1
	3.0±0.2
	0.024

	Q5
	4.1±0.2
	3.4±0.3
	0.011

	Q6
	4.5±0.3
	3.5±0.4
	0.001

	Q7
	4.4±0.3
	3.3±0.2
	0.001

	Q8
	4.6±0.1
	4.4±0.2
	0.341

	Q9
	3.6±0.3
	3.4±0.3
	0.315

	Q10
	3.3±0.2
	3.4±0.3
	0.347

	Q11
	4.2±0.3
	4.1±0.2
	0.294

	Q12
	4.1±0.4
	3.7±0.3
	0.02

	Total mean
	3.9±0.2
	3.4±0.3
	0.01



The main factors that influenced a difference of student satisfaction were “time to perform the exam was enough” 4.2±0.1 for web based group and 3.3±0.3 for paper based group (p value 0.015), “no ambiguity to work with exam materials” 3.4±0.1 for web based group and 3.0±0.2 for paper based group (p value 0.024), “no embarrassment” 4.1±0.2 for web based group and 3.4±0.3 for paper based group (p value 0.011), “it is easy to fill answers” 4.5±0.3 for web based group and 3.3±0.2 for paper based group (p value 0.001), and  “It is comfortable to be known my results real time” 4.4±0.3 for web based group and 3.3±0.2 for paper based group (p value 0.001
IV. Conclusion
1. Student performance speed for the web based exam is faster than for the paper based exam, but student performance is similar for each group. 
2. Student satisfaction for the web based exam is higher than paper based exam, and web based exam is time saving, no ambiguity, no embarrassment, easier to fill in answers than paper based exam for students and they like to know their result immediately after exam. 
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