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Abstract—Continuous and comprehensive evaluation is essential for judging the progress of a learner and various
methods like examinations, tests, assignments, quizzes, research projects etc., are used for assessing their performance.
As far as oral tests/presentations are concerned, grades like A, A-, B, B- are awarded which represent ‘Excellent’,
‘Distinction’, ‘First Class’ to ‘Pass Class’ But the scores are just an approximation as there is a great amount of
ambiguity. In this paper, the fuzzy method is applied in evaluating the students’ performance in the oral presentation in
which the membership value of each gratification level is identified with membership function Chart. The fuzzy marks
are generated more consistently by utilizing the fuzzy numbers. Then, the level of gratification of each student’s mark will
be calculated. Finally the fuzzy marks with the corresponding linguistic value will be gained. The result that based on the
fuzzy sets approach could provide better information which portrays the student performance and at the same time an
alternative way of evaluating performance is introduced.
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. INTRODUCTION

In Higher Education Institutions traditional methods are in use since time immemorial to evaluate the performance
of students. Very often the system reduces to the level of a mere memory test. It is evident that exact evaluation is impossible
using such methods. This paper considers oral presentation in particular where the assessment of a student’s potential needs
special attention. The common form of evaluation includes a formal oral presentation after the submission of assignment/
dissertation/ thesis. This evaluation is carried out by a panel of experts who use the nominal score (0 to 10) which in
linguistic terms swings between ‘Pass Class’ to ‘Excellent’. At the end of the evaluation process, the students’ results are
converted into the form of grading scheme like in the form single letter grade (e.g. A, B,.., F), nominal score (e.g. 1, 2,...10),
linguistic terms like “Pass” and “Fail” and so on.

Though this kind of evaluation system prevails commonly in all educational institutions, studies have proved that
this evaluation method does not provide the best way to evaluate students, as it involves an elements of fuzziness. This is
mainly because the panels comprise of people with different views, attitudes, experience and sensibility and naturally their
evaluation of a student will vary and therefore the average score will be taken which may contain a decimal value. Since the
grading scales are commonly used in terms of nominal value that represents the value of linguistics, then it will be difficult
to define the linguistic values for each of the marks. It is here that the use of fuzzy becomes relevant. Previously there have
been a few attempts to experiment the fuzzy method for evaluating the performance of students in laboratory applications
(2010) [3] and evaluating student’s performance during post-internship (2009) [3]. The latest application of fuzzy method
has been done by Sevindik (2011)[5] and Shen et al (2011)[5] in predicting the student academic performance and in
evaluating the quality of project performance respectively.

A. The paper is divided into five parts:
e Introduction
e  Methodology
e  Statistical Case
e Analysis
e Conclusion

1. METHODOLOGY
In this paper, Fuzzy Evaluation Method (FEM) is used to evaluate students’ performance in oral presentation. The
following methodology has been followed in this evaluating procedure.

Step 1: Generalize the marks

The marks gained by every student are converted into generalized values. The generalized value is a value that
comes in the range of 0 and 1. The mark for each criterion is divided by the total mark to obtain the generalized value. The
generalized value will be the input value of this evaluation. Sample of such conversion is given in Table I.
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Table I: An example of mark and generalized value

Criteria Total Mark Generalized
Marks Gained Value
PHP 100 69 0.69
UNIX 100 81 0.81
INFO. SYSTEM 100 77 0.77
OPERA. SYS.-2 100 82 0.82
ASP.NET 100 79 0.79
PRACTICAL 100 64 0.64

Step 2: Construct the chart of the Fuzzy Membership Function

The Chart of membership function is developed in order to execute the fuzzification process. Here the input value
is mapped into the Chart of membership function to obtain the fuzzy membership value of that particular input value, using
pseudo exponential membership function. Each membership value will represent the level of gratification.

The study proposes 6 gratification levels which are shown in Table Il. The amount of gratification shows the range
of marks for each gratification level which is also based on some modification of grading system incorporated by the higher
institutions The maximum amount of gratification denoted by T(Xi) describes a mapping function for corresponding
gratification level, where T(Xi) —[1,0].

Table I1: Standard gratification level and the corresponding Amount of gratification.

Gratification Grade | Gratification Maximum
Levels(X;) Level Level of
Gratification
T(X)

Excellent(EXC) A 80% - 100% 1.0
(0.8-1.0)

Distinction(DI) A- 70% - 79% 0.79
(0.7-0.79)

First Class(FC) B+ 60% - 69% 0.69
(0.6-0.69)

Second Class(SC) B 50% - 59% 0.59
(0.5-0.59)

Pass Class(PC) B- 40% - 49% 0.49
(0.4-0.49)

Fail(F) C 0% - 39% 0.39
(0-0.39)

Step 3: Calculate the Amount of Gratification.

The Amount of Gratification of | criteria which is denoted by D(Cj) is evaluated by:

D(Cy) = y1 * T(X1) +y2* T(X,) + ...+ y(Xe) (1]
yI+yZ+...+y6

where y; = amount of membership value for each gratification level, y; € [0, 1] for i=1,2,...,6.

Step 4: The Final mark Calculation
The final mark for k™ student denoted by F(S,) is calculated using the formula given below:
F(Sx) =w; * D(Cy) + W, * D(Cy) + ... +wg * D(Cs) [2]
Wi+ Wyt.. .+W6

where w; = the total marks of i" criteria for i = 1,2,...,6.

Table 111: The result gained is put into the fuzzy grade sheet in the suitable fields.

S | Criteria Fuzzy Membership Value | G. Fin
n. F|P S|F|D|E Leve | al
cC |Cc|C|I |[X [I Ma
C rks
1 | PHP 0/0|0fO0]O 0 0
UNIX 0/0|0|O0O]O 0 0
INFO. o0 |0f|0f|O 0 0 0
SYSTEM
OPERA. o0 |0f|0f|O 0 0
SYS.-2
ASPNET | 0| 0 |0O]O]O 0 0
PRAC. 0/l 0 |O0OfO]|O 0 0
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1. STATISTICAL CASE
Marks of a student are taken (as in Table I). The student is analysed based on procedure explained above. The
chart of fuzzy membership function is generated to implement the fuzzification process as shown in Figure I.
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Figure I: Oral presentation satisfaction level’s Membership functions

Based on Figure I, we can see the gratification level of Distinction and Excellent represents the Amount of
membership 0.4 and 0.6 respectively. The amount of gratification regarding criterion 1 is calculated as follows:

D(Cy)= 0.23*0.6 +0.77 *0.69 = 0.67
0.23+0.77

The same procedure is applied for calculating the D(C,), D(C,), ...and D(Cg).
Finally, the final mark earned by the student for all criteria is compute using equation [2]:

F(S;) = (100 * 0.67 + 100 *0.99 + 100 * 0.75 + 100 * 0.98 + 100 * 0.77 + 100 * 0.60)/ 600

=0.7933
~0.79

Based on the final marks gained, the student is awarded by the fuzzy linguistic terms of Distinction at 0.16 (pgx =
0.16) and Excellent at 0.84(jp, =0.84). These values are gained from the Chart of membership function (as in Figure 1).
Besides that, the final mark also can be valued as 79.33 (by multiplying with 100%) which are represent the linguistic term
of Excellent. The details of the fuzzy marks gained from this evaluation procedure are shown in Table IV.

Table 1V: Fuzzy grade sheet with contain the overall fuzzy marks of student 1

S | Criteria Fuzzy Membership Value Level Final
n. F|P|S|FC Dl EX of Mark
c|C C. G. S
1 | PHP 0]0]0] 023 | 0.77 0 0.67
UNIX 0]0|0 0 0.07 | 0.93 0.9
INFO. ojojo| o 0.49 | 051 | 0.74
SYS. 0.79
OPERA. |0|0|0]| O 0.08 | 0.92 | 0.98
SYS.-2
ASP. 0|00 0 0.23 | 0.77 0.78
NET

PRAC. 0]0/0]096 |0.04 0 0.59
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V. ANALYSIS

In this section we have attempted to make a comparative performance analysis of the result gained from fuzzy
evaluation method and the non-fuzzy method. Table V shows the results gained from both methods for 10 students.

Table V: Results for 10 students gained from fuzzy and non-fuzzy method.

Sn. Non-Fuzzy Process Fuzzy Evaluation Process

Final Marl{ Grade[Linguistic term Final Mark| Grade Linguistic Term
1 0.75 A Excellent 0.79 A Distinction at 0.16,Excellent at 0.84
2 0.44 B- Pass Class 0.46 B- Pass Class at 0.38,Second Class at 0.01
3 0.55 B Second Class 0.57 B Second Class at 0.48, First Class at 0.02
4 0.66 B+ First Class 0.66 B+ First Class at 0.43, Distinction at 0.19
5 0.60 B+ First Class 0.60 B+ First Class at 1.0
6 0.49 B- Pass Class 0.49 B- Pass Class at 0.62, First Class at 0.38
7 0.56 B Second Class 0.58 B Second Class at 0.85,First Class at 0.15
8 0.62 B+ First Class 0.62 B+ First Class at 0.65, Distinction at 0.35
9 0.59 B Second Class 0.59 B Second Class at 0.55, First Class at 0.45
10 0.60 B+ First Class 0.60 B+ First Class at 1.0

Fuzzy membership values in the range of [0, 1] are used in the fuzzy evaluation method for computation and
therefore the results gained from this method are in the range of [0, 1] only but the marks have to be converted into
percentage for adaptation. Thus the first student’s final mark of 0.79 becomes 79% after the conversion.

It is evident from the table that the fuzzy marks gained are higher than the non-fuzzy marks. Moreover, the
linguistic terms denoted by the fuzzy method are also more in detail since it provides the Amount s of gratification for each
corresponding linguistic term. Now it is easy to describe the student’s performance. For example, student 1 has the
performance of Distinction at 0.16 and also Excellent at 0.84. It is more meaningful than the letter grade used by the non
fuzzy method. In short, this method is very useful in comparing the students’ performances which have the same final
linguistic terms by looking into the Amount s of gratification.

V. CONCLUSION

On one hand, performance evaluation is very important but on the other it is true that the traditional scores in
linguistic terms involve uncertainty. This study has attempted to bring in a new method — the Fuzzy Evaluation Method — by
Pseudo Exponential Function for a more comprehensive and satisfactory evaluation of oral presentation. It is very systematic
with the help of the membership function Chart and the fuzzy grade sheet which was introduced by Chen and Lee (1999) [1].
In addition, this method can provide additional information of the student’s performance in any criteria. At the same time the
use of linguistic terms is also useful as the students can understand their position and work hard for better performance.
Thus, this method is simpler, easily manageable and more comprehensive.

REFERENCES

[1]. Chen, S.M., & Lee, C.H. (1999). New Methods for Students’ Evaluation. Fuzzy Sets and Systems, 104, 209-218.

[2]. Gokmen, G., Akinci, T., Tektas, M., Onat, N., Kocyigit, G., & Tektas, N. (2010). Evaluation of student performance in
laboratory applications using fuzzy logic. Innovation and Creativity In Education, 2(2), 902-909.

[3]. Li, Q., Zhou, Y., Gu, Z., & Wen, S. (2009). Evaluating Student’s Performance during Post-internship Using Fuzzy Synthetic
Approach. ICAIE 2009: Proceedings Of The 2009 International Conference On, 691-695.

[4]. Neogi, A., Mondal, A.C. & Mandal, S.K. (2008). A Fuzzy Modelling Approach to Evaluate Faculty Performance. ACM
Ubiquity, Vol.9, Issue 15.

[5]. Sevindik, T. (2011). Prediction of student academic performance by using an adaptive neuro-fuzzy inference system. Energy
Education Science And Technology Part B-Social And Educational, 3(4), 635-646.

[6]. Shen, C., & Hsieh, K. (2011). Enhance the evaluation quality of project performance based on fuzzy aggregation weight effect.
Quality and Quantity, 45(4), 845.

[71. Fuzzy Systems in Education: A More Reliable System for Student Evaluation, Ibrahim A. Hameed and Claus G. Sorensen
Aarhus University, Research Centre Foulum Blichers Allé 20,DK-8830, Tjele, Denmark.

[8]. An Evaluation of Students’ Performance in Oral Presentation Using Fuzzy Approach Wan Suhana Wan Daudl, Khairu Azlan
Abd Aziz2, Elyana Sakib3




