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Abstract

We proposed a Fuzzy Model System (FMS) for student performance evaluation. A suitable fuzzy inference mechanism has been
discussed in the paper. We mentioned how fuzzy principal can be applying in student performance prediction. This model can be
useful for educational organization, educators, teachers, and students also. We proposed this model especially for first year
students who need some extraordinary monitoring to their performance. Modeling based on the past academic result and on some
information they earlier submitted for admission purposes.
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I. INTRODUCTION

Success rate of any Educational Institute or Organization may depend upon the prior evaluation of student’s performance. They
use different method for student’s performance evaluation usually any educational organization use grading system on the basis
of academic performance especially higher education. We can involve other key points to evaluating student performance such
as communication skill, marketing skill, leadership skill etc.

Performance evaluation can provide information. Information generated by evaluation can be helpful for students, teachers,
educators etc. to take decisions.[6] In corporate field employers highly concern about all mentioned skill. If an educational
institute involve other than academic performance for evaluation then it will be beneficial for students as well as organization
also.

A. Traditional Evaluation Method
Traditionally student’s performance evaluate done by academic performance like class assignment, model exams, Yearly etc.
This Primary technique involves either numerical value like 6.0 to 8.0 which may call grade point average or 60% to 80% i.e
average percentage. Some organization also using linguistic terms like pass, fail, supply for performance evaluation. Such kind
of evaluation scheme depends upon criteria which are decided by experienced evaluators. So that evaluation may be
approximate.

The objective of this paper is to present a model .which may be very useful for teachers, organization and students also. It
helps to better understanding weak points which acts as a barrier in student’s progress.

B. Method Used
Fuzzy logic can be described by fuzzy set. It provide reasonable method / technique through input and output process
fig[1].Fuzzy set can be defined by class of object, there is no strident margins for object[1].A fuzzy set formed by combination of
linguistic variable using linguistic modifier.

Linguistic Modifier is link to numerical value and linguistic variable [2]. In our work linguistic variable is performance and
linguistic modifiers are good, very good, excellent, and outstanding.
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Fig. 1: fuzzy input output model
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Basics of any fuzzy set are membership function .It’s a line in plane surface which define relationship between set and degree
of membership [3]. We can obtain degree of membership function, which is actually the degree of truth in which an element
belongs to the set [7].

Il. METHODOLOGY

Fuzzy logic technology basically involve main 3 steps as we show in fig[1] also
—  Fuzzyification
—  Fuzzy reasoning
— Defuzzification

A. Fuzzification:
In this step crisp input value is converted into fuzzy input value. This crisp to fuzzy input conversion done by suitable
membership function.

B. Fuzzy reasoning:
It involves inference mechanism and produce fuzzy output. As we mentioned Base of Inference mechanism is degree of
membership function is display in fig[6]. We are using sample data of 40 students, in which 2 output predictive factors. One is
there division in HSSE and second is CAST benefits.

Fuzzy output is output membership value. This value denotes the output variable Fuzzy Set for rule invoked from the rule base
system.

C. Defuzzyfication
This step computes the final output. To compute final output we aggregating two or more fuzzy output set, this yields a new one.
In defuzzification fuzzy set again converted into crisp result.

I11. PROPOSED MODEL

Performance of any fuzzy logic can be enhanced by expert system, which is very reliable for decision making. Decision in this
model based on fuzzy inference system. In proposed model triangular membership function are used for converting the crisp set
i.e (Percentage, Parent’s education, cast) into fuzzy set. Here we used triangular MF because it is suitable for performance
evaluation. It covers maximum values of Input variable values [4]. Values of fuzzy set and their corresponding membership
function shown are below tables and figures.

Tabel — 1
Fuzzy set variables.
S.No. | Input variable Detail Values Obtainable value
1. HSS result Higher secondary school result | First, Second ,third 1-3
2 Cast Cast of students Gen,SC,ST 1-3

According to this transformed data are shown in fig2. For the output we use variable performance. We form a fuzzy set with
linguistic modifier (good, vgood, excellent, outstanding) which is link with numerical value (0 to 6). In fuzzy set there are
various forms of membership function we use triangular for input variable and trapezoidal for output.

1 S.No Il:ast grade 24 23 3 2
2 1 3 1

3 2 1 3 25 24 2 1
4 3 1 3 26 25 1 2
B 4 2 e 27 26 1 3
< 2 ! 3 28 27 1 1
7 1] 1 3

= - 1 > 29 28 3 2
9 8 1 2 30 29 3 1
10 2 1 3 31 30 2 2
11 10 1 3

12 11 3 1 32 31 1 3
13 12 3 3 33 32 3 3
14 13 1 3 34 33 1 3
15 14 1 1 35 34 1 1
16 1s 1 3

T 16 3 3 36 35 1 3
18 17 3 2 37 36 1 2
13 1z E 1 38 37 3 1
20 19 1 1 39 38 1 2
21 20 3 2

23 21 3 1 40 39 1 1
23 22 1 1 41 40 2 2

Fig. 2: Transformed data set
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Fig. 5: mf of output 1 Fig. 6: degree of MF

To calculate output value we have to find out degree of membership function for each corresponding linguistic variable which
shown in fig6. We obtain 4 fuzzy set of output linguistic variable and apply “union” operation of fuzzy set ,that produce result
shown in table 2.fuzzy set union operation implemented by maximum function[5].

Table — 2
Degree of Membership functions for performance.

Variable Value range | Degree of MF
Good 0<=X<=3 0.5
Vgood 2<=X<=4 0.8
Excellent 3<=X<=5 0.9
Outstanding | 4<=X<=6 1.0
IV. RESULT

Using Fuzzy logic we can handle qualitative inappropriate information[8]. We find membership value of input data by
fuzzification process. Transformed set of values are shown in fig [7] and [8]. Through defuzzification we get out put which
shown in column G of figure [7] and [8].
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A D E F
1 S.Mo grade mf castmf min
2 1 0.97 0 0
3 2 1 0.9 0.9
4 3 1 0.9 0.9
5 4 0.98 0.8 0.8
6 5 1 0.9 0.9
7 & 1 0.9 0.9
2 7 0.98 0.9 0.9
9 8 0.98 0.9 0.9
10 7 1 0.9 0-3
11 10 1 0.9 0.9
12 11 0.97 0 0
13 12 1 0 0
14 13 1 0.9 05
15 14 0.97 0.9 0.9
16 15 1 0.9 0.9
17 16 1 0.9 0.9
18 17 0.98 0 0
19 18 0.97 0 0
20 19 0.97 0.9 0.9
4 4 ¢ M| Sheetl | Sheet2 - Sheet3
Fig. 7: Transformed input data after fuzzzification
21 20 0.98 1] 1]
22 21 0.97 1] 1]
23 22 0.97 0.9 0.9
24 23 0.98 1] 1]
25 24 0.97 0.8 0.8
26 25 0.98 0.9 0.9
27 26 1 0.9 0.9
28 27 0.97 0.9 0.9
29 28 0.98 1] 1]
30 29 0.97 1] 1]
21 30 0.98 0.8 0.8
32 31 1 0.9 0.9
33 32 1 1] 1]
34 33 1 0.9 0.9
35 34 0.97 0.9 0.9
36 35 1 0.9 0.9
27 36 0.98 0.9 0.9
38 37 0.97 1] 1]
39 38 0.98 0.9 0.9
40 39 0.97 0.9 0.9
(41| a0 0.98 0.8 0.8

vgood

Fig 8 Transformed input data after fuzzzification

Performance generating by fuzzy inference method for input variables are depicted in fig.9.
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Fig. 9: performance value

The Overall performance space is shown through graph in fig:10.
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Fig. 10: surface view of performance

V. CONCLUSION

This research paper represents performance evaluation on the basis of two factor grade in HSSE and CAST benefits. We used
data of newly admitted and registered students. We modeled input variable using the fuzzy logic technigue. It seems that we can
include a subjective variable in fuzzy logic approach. This model can be applied to predict the performance of all students who
are seeking admission for higher education. In future we will include some more predictable variable. Fuzzy logic provides more
convenient ways to mapping process, as we depicted through diagram.
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