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Abstract—The objective of this study is to evaluate student performance us-
ing fuzzy set theory in Islamic Finance online course. This study focuses on se-
lecting best individual among 30 students that registered for Islamic Bank Man-
agement course. The variables that involved in this study are online quiz marks,
online assignment marks and online self-learning time. The outcome of the
fuzzy set analysis was compared with final examination data. The methodology
of this study involving converting real data to fuzzy set, intersection calculation,
decision analysis using maximizing approach. Result of fuzzy set shows the
best individual score is 0.9. This student selected as best candidate for student
performance in online learning with considering three variables namely online
quizzes, online assignment and online self-learning hour. The comparison with
final examination marks shows a good agreement with fuzzy set theory that
concluded best individual from fuzzy set theory exhibits highest performance
during final examination. The main finding of this study can help educators to
predict the best performer in online learning class. In the same time, finding of
this study can act as guideline to advise students in achieving their desired
grade for online learning course.

Keywords—Fuzzy Set Theory; Student Performance; Online Learning; Islamic
Finance

1 Introduction

Fuzzy logic was introduced in 1965 by Lotfi Zadeh. He has introduced the idea of
fuzzy truth values and the associated idea of a fuzzy logic based upon these fuzzy
truth values [1,2]. The function of fuzzy logic is to handle the concept of partial truth,
where the truth value may range between completely true and completely false. Fuzzy
logic can be applied to function representation and function implementation and the
results may have useful applications to logic design, pattern recognition, fuzzy logic
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and related areas [3]. Fuzzy logic deals with the problems that have fuzziness or
vagueness. In fuzzy set theory based on fuzzy logic a particular object has a degree of
membership in a given set that may be anywhere in the range of 0 (completely not in
the set) to 1 (completely in the set) [4, 5]. Besides that, fuzzy logic is a new way to
program computers and appliances to mimic the imprecise way humans make deci-
sions [6-8].

Fuzzy set theory allows the elements of set to have varying degrees of member-
ship, from a non-membership grade of 0 to a full membership of 100 per cent or grade
1. This smooth gradation of values is what makes fuzzy logic match well with the
vagueness and uncertainty typical of many real-world problems [9-13]. However,
study that focus fuzzy logic method implemented in the area of education is still lack
of researches. Therefore, the objective of this study is to evaluate student performance
using fuzzy set theory in Islamic Finance subject. Nowadays, the use of digital tech-
nologies in the most different areas and contexts become increasing intertwined with
social life [14-19]. This study chose the subject Islamic Bank Management that are
use Massive Open Online Learning (MOOC) method. MOOC is open online learning
course platform that provided variety of courses. Students need to register via website
and get more information regarding the courses that they register. MOOC online
learning become a good platform in providing online teaching and learning lesson in
higher education of Malaysia [20]. The objective of online learning is to provide a
user-friendly environment of teaching and learning. Besides that, online learning
platform provided a low cost, flexible schedule and can communicate with many
students worldwide.

2 Literature Review

Fuzzy logic method was applied in various research areas. Although fuzzy logic is
being extensively used in electronics and mathematical sciences, it has found little
application in the social sciences, especially on education areas. Therefore, fuzzy
logic approach found as a new innovation method in education fields. Study that fo-
cuses on the applied science fields suggested that fuzzy logic method is very useful
method for automated health monitoring strategies [21] and this method can improve
the effectiveness of computation [22]. In the others study found that fuzzy logic is
capable of handling uncertainties and improving decision-making processes even with
insufficient information [23].

Several studies have been found in education areas such the implementation of In-
telligent Tutoring Systems in teaching and learning process [24], used of fuzzy logic
method in measuring the performance of students [25] and used fuzzy logic simula-
tion in examine either private higher education institution has the choice to adopt
proactive or reactive strategy [26]. In recent decades there is a widespread interest
used in the education system. With the continuous development of the internet, online
learning was introduced in order to support the development of technology apply in
education system. Malaysia was established Massive Open Online Courses (MOOCs)
platform for online teaching and learning. MOOCs offered core modules and students
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from other public universities can participate in those courses through MOOCs online
learning platform [27]. Online learning offers its learners access to education materi-
als at their own pace and time as well as lowering the average educational learning
cost [28] and the achievement of online learning can be improved by providing in-
struction in a manner consistent with each student's learning style [29].

3 Research Methodology

The objective of this research is to evaluate the best student performance using
fuzzy set theory. Fuzzy sets theory proposes to deal with unclear boundaries, repre-
senting vague concepts and working with linguistic variables. In this sense, fuzzy sets
emerged as an alternative way to deal with uncertainties. Fuzzy set is a mathematical
set with the property that an object can be a member of the set, not a member of the
set, or any of a continuum of states of being a partial member of the set. Fuzzy set
applied to education to test the variables that contributes to success condition in final
examination for course in Islamic Finance course. Simple functions are used to build
membership functions. Because this study is defining fuzzy concepts, using more
complex functions does not add more precision. Fuzzy set is a mathematical model of
vague qualitative or quantitative data, frequently generated by means of the natural
language. The model is based on the generalization of the classical concepts of set and
its characteristic function. With the implementation of fuzzy set in the education eval-
uation, it will help educators to assess students in more reliable and robust method.

Fuzzy set theory is an extension of classical set theory where elements have degree
of membership. Fuzzy logic uses the whole interval between zero (false) and one
(true) to describe human reasoning. A fuzzy set is any set that allow its members to
have different degree of membership, called membership function with interval [0,1].
A membership function for a fuzzy set A on the universe of discourse X is defined as

Hai X [0,1], where each element of X is mapped to a value between 0 and 1. This
value, called membership value or degree of membership, quantifies the grade of
membership of the element in X to the fuzzy set A.

Membership functions allow us to graphically represent a fuzzy set. The x axis rep-
resents the universe of discourse, whereas the y axis represents the degrees of mem-

bership in the [0,1] interval. A fuzzy set is a pair (U.m) with U and m is member-
ship function. The membership function is represented by m:U —[0.1] .The refer-
ence set represented by using U for universe of discourse. The value of m(x) is
considered as the grade of membership for variable xeU  The function M= #a is

set as membership function for fuzzy set A=(U.m)

204 http://www.i-jim.org



4 Result and Discussions

The objective of this study is to evaluate the best candidate among learners of
online course. This study selected 30 students that enrolled in Islamic Bank Manage-
ment course. The inputs variables are online quiz marks, online assignment marks and
online self-learning hours. The benchmark variable is final examination marks.

The sample of student data is taken from study period of 15 week in one semester.
The students are tested using two informative assessment which are online quizzes
and online assignments. There are three quizzes were performed and two assignments
that carried out by students. The assignment is divided to individual assignment and
group assignments. In completing the study, the researchers develop qualitative meas-
urement of self-dependence using self-online learning hours as indicator. Next, the
final examination is performed by each student in assessing the understanding the
course content by the end of semester of study period.

In developing a reliable and robust assessment method for student in Islamic Fi-
nance course, the independent variable needs to be converted to fuzzy membership
value using fuzzy set. This study implemented fuzzy set to categorized the perfor-
mance of student in final examination. The characteristics of students are difficult to
analysis because the categorization of student performance is difficult to have clear
boundaries between level of achievement among students. Therefore, this study im-
plemented fuzzy set analysis to convert the input variables to fuzzy value.

Next, this study converted three input variables into fuzzy set. The first fuzzy set
conversion is for online quiz marks using Equation (1).

0 0<x<4
1

Next, the second input namely online assignment marks using Equation (2). In this
membership function, the value of online quiz from 0 to 5 is set as zero. Then, value
that larger than 5 is using trapezium function.

0 :;0<x<5b
0

Then, the third input namely online self-learning hours using Equation (3). In this
membership function, the value of online self-learning hours from 0 to 6 is set as zero.
Then, value that larger than 6 is using trapezium function.

0 0<x<6
pe(X)=1% 10 ®3)
10 T

Next, this study performed intersection operation of three types of fuzzy sets from
three variables namely online quiz marks, online assignment marks and online student
learning hours. The intersection operation was performed using Equation (4).
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Hm (X) = Hpanerc (X) = min(ﬂA(X)vﬂB (X),yc (X))1X eU (4)

Next, this study performed maximization operation to evaluate best candidate
among students using Equation (5).

Xinax = max(:uM (X)) = max(luAmBmC (X))

®)
= max(min(,uA(x),,uB (X), e (x))) xeU

In Equation (5), this study performed union operation for fuzzy set for universe
matrix. The function of union after the intersection is to search for best candidate that
involved with online assessments namely online quiz, online assignment and online
self-learning hours. The Equation (5) performed involving intersection and union
operation to calculate the best potential candidate in online course of Islamic Finance.

Next, this study performed union operation of fuzzy set to calculate best candidate
for overall performance in online course of Islamic finance. From Table 1, the maxi-
mum value of intersection value is 0.9 for student with identification number 8.

Then, this study comparing with examination marks to prove the finding in fuzzy
set theory. The best performance of online learning is student number 8 with fuzzy
value 0.9. The final examination marks for student number 8 is 97 percentages. There-
fore, the evaluation using fuzzy set is valid and reliable because the finding of fuzzy
set is similar to outcome of final examination marks. The operation of fuzzy set in-
cluding the setting of input variables is valid in determining student performance in
online course of Islamic finance.

Table 1. Intersection operation using Fuzzy set theory

Student Online Quiz Online Online Intersection Final
Number Marks Assignment Self-Learning Value Examination
Marks Hours Marks
1 0 0 0 0 50
2 0 0 0 0 40
3 0.6 0.7 0 0 63
4 0.8 1.0 0.8 0.8 83
5 0 0 0 0 43
6 0 0 0 0 40
7 0 0 0 0 40
8 0.9 1.0 1.0 0.9 97
9 0.7 0.8 0.7 0.7 73
10 0 0 0 0 40
11 0 0 0 0 47
12 0.7 0.8 0.7 0.7 73
13 0 0 0 0 47
14 0 0 0 0 37
15 0 0 0 0 33
16 0.5 0.6 0 0 57
17 0.8 0.7 0.7 0.7 73
18 0 0 0 0 40
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19 0.6 0.8 0.7 0.6 70
20 0.6 0.7 0.7 0.6 67
21 0 0 0 0 40
22 0.8 0.9 0.8 0.8 80
23 0.7 0.8 0 0 70
24 0.6 0.7 0 0 63
25 0.5 0.7 0.7 0.5 63
26 0.5 0.6 0 0 53
27 0 0 0 0 40
28 0 0 0 0 50
29 0.7 0.8 0.7 0.7 73
30 0.9 0.8 0.9 0.8 87

5 Conclusion

The main objective of this study is to examine student performance in online learn-
ing course using fuzzy logic approach. The online course that selected in this study is
Islamic Bank Management. The sample number of this study is 30 students that par-
ticipate in online course. This study implemented fuzzy set theory using three input
variables namely online quiz marks, online assignment marks and online self-learning
hours. This study implemented union and intersection method for fuzzy set theory.
Then, maximum value of intersection was calculated. Result shows student with fuzzy
value 0.9 considered the best performance candidate for online learning class. Then
evaluation with final examination marks indicates the agreement with fuzzy set theory
analysis. This is proved that the fuzzy set theory is reliable and accurate in examine
student performance for online learning courses.

The novelty of this study is it will help educators in predicting student performance
for online class. The problem with online class is less face-to-face interaction, there-
fore the prediction and advising student performance is quite difficult to manage by
educators. With the implementation of fuzzy set analysis, it will help educators to
predict and advise students about amount of marks that need to attaint to increase their
performance during final examination of online learning.

Further research can be extended to analysis another qualitative factor that contrib-
utes to success of student in their study. The suggestion of qualitative variables is
motivation level, financial status and family support. This study can be carry out us-
ing survey instrument a research tool. The finding will help to compliment the fuzzy
analysis. In the same time, this study can be carry out to more number of sample and
involving more courses in online learning especially in Islamic finance education.
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