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Every exam 
story 
•  Exam consists of 5 questions. 
•  Teacher assigned 20 marks for                                  

each question 
•  Student A solved questions 1, 2, 3, and 4 
•  Student B solved questions 2, 3, 4, and 5 
•  Total grade of A = total grade of B 
•  It happens that question 1 is more complex and more 

important to the curriculum 
•  The question now: 

–  A = B?     (traditional evaluation system) 
–  A > B?     (new evaluation system)  
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Objective 

•  Provide fairness to evaluation. 
•  Build en evaluation system that can consider other 

factors such as complexity, importance and difficulty of 
exam questions. 

•  Involve students in the evaluation process by allowing 
system to vote for complexity and importance. 

•  Use students’ votes to alter/adjust marks assigned the 
teacher (if necessary). 

•  Put the system online and make it available for teachers 
and students in Norway and around the world. 

•  Evaluate if such as a system could positively impact 
education and learning in our schools. 
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System block diagram 

voting	
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System block diagram (2)  



6 

The inputs to the system 

•  Accuracy rate matrix: is obtained after correcting and 
grading answer sheets (by teacher)  

•  Answer time matrix: is easily obtained for computer-
based exams  

•  Importance vector: a number between 0 and 1 for each 
question (by various domain experts such as teachers 
and students)  

•  Complexity vector: a number between 0 and 1 for each 
question (by various domain experts such as teachers 
and students) 
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Fuzzy Inference system (FLS)  
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Strawberry and apple 

•  Size (radius) 
•  Small & large 
•  Rule 1: If radius is small THEN fruit is 

strawberry 
•  Rule 2: If radius is large THEN fruit is apple 

Radius	(mm)	

large	small	
membership	

0.3	

0.7	

Fuzzify	
[0.7	0.3]	

Inference	

fruit	

Apple	
Strawberry	

membership	

[0.7	
	0.3]	

Defuzzify	
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Involvement of students in evaluation 
process 
①  Voting for complexity and importance ratios: effective 

ratios are the average of votes 
②  Voting for membership function shapes and distribution 
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Membership functions’ shape 

Student	1	

Student	n	

Effective	
(average)	

.	

.	

.	
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EduEval: online tool 
http://www.edueval.no/manage/exam/6		
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1) Teach dashboard: create an account 
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2) Add a course and add an exam 
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3) Add number of 
questions and grade 
of each question 
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4) Define 
default 
membership 
functions 
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5) Get evaluation link (for students voting) 

http://www.edueval.no/evaluate/W43VoKHP0nzlRXazLjP1dMlG		

Estimates	
by	teacher	
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a) Vote for complexity 

Shapes	

Ratios	
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b) Vote for importance 
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c) Input time spent on each question  
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6) Upload accuracy matrix of your 
students 
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Adjusted grades 
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An example 
•  10 students 5 questions 

,
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Effective MFs after students’ voting 

Effective	
complexity	

Effective	
importance	
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Comparison of three approaches 
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Comparison of three approaches 

•  Fuzzy approaches are able to overcome the problem of 
ranking students of equal total scores.  

•  Student 3 ranked 10th in classical approach becomes 7th 
in fuzzy approach 

•   Student 2 ranked 3rd in classical approach becomes 8th 
in fuzzy approach 

•  Students 2 and 3 swapped ranks using students’ 
involvement approach  
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Discussion 
•  Student 3 has obtained better rates in questions 1 and 3 

which are the most important questions in the exam (0.9 
0.87) 

•  In addition, question 3 is the most difficult question in the 
exam with a difficulty ratio of 0.762.  

•  When students are involved in the evaluation process 
resulted in a new MFs that considers most of the 
questions are more difficult than what the teacher was 
expecting and therefore student 3 lost the advantage of 
solving some of the most difficult questions. 

•  Feedback from students in the form of voting revealed a 
new fact that most of the exam question are to some 
degree difficult and very difficult. 
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Future work 
•  Use of type 2 fuzzy sets to represent different views and 

more uncertainties can be handled. 
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Questions  


