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Abstract 
 

Evolution of student performance is one of the most important responsibilities 
of every Educational Institute. Yet performance evolution has been the source 
of considerable dissatisfaction for both Institute heads and students because of 
the many shortcomings that have plagued evolution systems. 

In this paper Fuzzy mathematical solution for establishing an effective 
performance evalution system is proposed in a very systematic way. 
 
Keywords: Fuzzy Logic, Trapezoidal numbers. AMS Classification Number: 
03B52 

 
 
Introduction 
Completing effective performance evaluation serves many important functions within 
Educational organization and doing so is essential in virtually every Educational 
Institute. An effective student performance evaluation system can play an important 
role; motivating peak individual performance and improving Institutional quality.  
 
What is a Performance Evaluation? 
By definition, a performance evaluation is a formal evaluation of a student about 
Academic Excellence. To conduct formal performance evaluation, the Educational 
Institute must complete an evaluation document and conduct an oral interview with 
the student who is being evaluated. This process involves providing the student with 
feedback regarding how well he or she is performing.. Performance evaluations 
usually assess how well the student is as far as his Academics is concerned and also 
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how good is his Communication skills, Intelligent quotient and Emotional quotient. 
Along with these qualities the Attendance, Punctuality, Personal Appearance and 
Achievements in Extra curricular activities also can be considered. 
 We are proposing a well defined method to perform this task. We are using 
concepts of Fuzzy logic and Fuzzy Mathematics to achieve it. A fuzzy logic is a type 
of logic that recognizes more than simple true and false values. With fuzzy logic, 
propositions can be represented with degrees of truthfulness and falsehood. For 
example, the statement, today is sunny, might be 100% true if there are no clouds, 
80% true if there are a few clouds, 50% true if it's hazy and 0% true if it rains all day.  
 Fuzzy logic has proved to be particularly useful in expert system and other 
artificial intelligence applications. It is also used in some spell checkers to suggest a 
list of probable words to replace a misspelled ones. It can be effectively used in any 
decision making situation. 
 The concept of Fuzzy Mathematics was proposed by Lutfi Zadeh in 1965. It 
provides a systematic basis for processing uncertainty due to vagueness. Classical 
Mathematics uses two way logic, whereas fuzzy mathematics uses multi valued logic. 
In Multi valued logic graded memberships are assigned which takes values between 
[0,1]. It is very useful to tackle uncertain data. 
 Fuzzy set is a function from Universe of discourse X to [0,1]. So if A is a fuzzy 
set then 
 A: X [0.1]. All the concept which are vague can be described as a fuzzy set 
 
Example 
The set of all numbers which are near to number 4 
 1 x=4 
 0 |x-4|>=5 
 (5-|x-4|)/5 0<|x-4|<5  
 
 If the number is 3.8 then as , |3.8-4|=0.2 
 So, 0<0.2<5 and hence, Gradation is (5-0.2)/5= 4.8/5 = 0.96  
 
 
Operations on Fuzzy sets 
Fuzzy Intersection 
The Fuzzy intersection of two sets µA and µB is defined as , (interpreted as “µA and 
µB”) 
 (µA П µB) (x) = µA(x) ^ Bµ (x) 
 
where “^” denotes the minimum operation. 
 
Fuzzy Union 
The union of two Fuzzy sets µA and µB (interpreted as “µA OR µB”) takes the 
maximum value of the two maximum value of the two membership grades. 
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  (µA U µB) (x) = µA(x) v Bµ (x)  
 
where “v” denotes the maximum operator. 
 
Fuzzy Complement 
Fuzzy complement of a Fuzzy set µ which is understood as “NOT µ” is defined as, 
 µc (x) = 1-µ(x) for all x є X  
 
where “µc” stands for complement of µ  
 Note that , µ U µc  X and µ П µc  Ø  
 
where “µ” is Fuzzy set on X  
 
 This is the main difference between Boolean Logic and Fuzzy Logic 
 
 The method that we are proposing in this research paper assumes that the student 
is from any conventional college and studying in last year of graduation. The 
Education system currently present being 10+2+3 type we are considering student 
from last year of his graduation. We propose following Methodology. 

1. Fixing the parameters . 
2. Recording the marks obtained by a student at SSC, HSC, and first two years of 

his Graduation studies. Also recording the marks in EQ, IQ, and 
Communication skills. 

3. Developing formulae which will help to decide gradations 
4. Assigning methodical and formula based gradations to these parameters. 
5. Formation of tables consisting these parameters 
6. Calculations which will lead to selection of proper Academically excellent 

student 
 
 In this context we propose following parameters on the basis of which 
Academically excellent student can be decided. 

1. Marks in standard X. (P1)  
2. Marks in standard XII (P2)  
3. Marks in three core subjects of First year of Graduation. (P3) 
4. Marks in two core subjects of Second year of Graduation. (P4) 
5. Performance in IQ tests ( P5) 
6. Performance in EQ tests (P6) 
7. Performance in Communication skills tests. (P7) 
8. The Expert Opinion (P8)  

 
 We feel IQ and EQ tests are very much needed to decide the Academically best 
students of an Educational Institute as marks obtained by a student in exams should 
not be only criteria to decide academic excellence. The student must have high level 
IQ and EQ and along with that he/she must be very good as far as Communications 
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skills are concerned. As it is found most of the times that students are very good as far 
as marks are concerned but they do not have communication skills and they can not 
express what they want to say. The good student must have top level communication 
skills. 
 Conventional wisdom has it that there is a direct connection between our IQ and 
our ability to succeed in life. In school, we are ranked by our GPA. At certain points 
in grade school, students are given standardized test that ranks them with other 
students around the country. Schools are obsessed with how their students rank 
compared with others. A requirement for most colleges is a satisfactory score on the 
SAT or ACT exam. These tests are basic IQ test, designed to test our math and 
reading comprehension.  
 But there have been many studies that show IQ only accounts for about 20% of 
our success. The major attributes of success are our social and emotional intelligence. 
Yet there is very little emphasis put on emotional intelligence. Only a handful of 
schools have any formal programs that address emotional intelligence. 
 In his book Emotional Intelligence, Daniel Goleman says, "People with well-
developed emotional skills are also more likely to be content and effective in their 
lives, mastering the habits of the mind that foster their own productivity; people who 
cannot marshal some control over their emotional life fight battles that sabotage their 
ability for focused work and clear thought."  
 We propose following rules to decide gradations for parameters P1 to P7. Value to 
parameter Expert Opinion will be given directly by the Expert who will be appointed 
by authorities of the Educational Institute. 
 Following Formulation is done to decide gradations of each parameter. We have 
used concept of fizzy Trapezoidal numbers. 
 
For Marks in standard X and XII 
 0  percentage < 50 
 (per. Marks – 50) / 30  50 <= percentage < 80 
 1  percentage >= 80 
 
For marks in FY and SY 
 0   percentage < 50 
 (per. Marks – 50) / 20  50 <= percentage < 70 
 1   percentage >= 70 
 
For Parameter corresponding to IQ 
 0   IQ < 50 
 ( IQ – 50 ) / 30  50 <= IQ < 80 
    IQ > = 80 
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For Parameter corresponding to EQ 
 0   EQ < 60 
 ( EQ – 60 ) / 20 60 <= EQ < 80 
 1  EQ > = 80 
 
For parameter corresponding to Communication Skills(CS) 
 0   CS< 45 
 ( CS– 45 ) / 50  45 <= CS < 95 
 1  CS> = 95 
 
 As a demo example we will consider a student (say A ). We are considering marks 
of a student in three core subjects at first year of Graduation and marks of student in 
two core subjects at second year of graduation. (This is flexible and can be decided 
according to pattern of evaluation system of that Educational Institute. We have 
considered two parameters here P3 and P4 for in this work. ) Also marks in IQ tests 
and EQ tests and Communication skills are considered. In case of IQ and EQ tests 
there will be at least three tests conducted and then average marks are recorded. 
Similarly there are lot of techniques by which communication skills are tested. It is up 
to Educational Institute to decide a proper method. We are assuming here that in the 
first year of his/her graduation the student is working on three core subjects, In second 
year on two core subjects. Also we have added the parameter Expert Opinion. This 
expert opinion can be of one or two authorities of that Institute. The person who 
knows the students in better way can be considered for this expert opinion. This 
parameter is very important according to us as to choose a academically best student 
of the college as this choice should not just depend on his academic achievements. 
Along with academics the student also should possess good mannerisms, politeness, 
disciplinary approach towards his/her studies and overall behavior. The expert who is 
going to judge the student must consider these things and honestly assign the 
gradations. These gradations can be assigned in terms of percentage and then 
converted into a number between [0,1]. 
 
 This is what Student A has achieved in Case of all the Parameters. 
 
SN Student 

i.e. 
Mks in 

10th 
i.e. 
P1 

Mks in 
12th 
i.e. 
P2 

Mks in F.Y 
i.e. P3 

Mks in 
S.Y. 

i.e. P4 

I.Q.
 

i.e.
P5

E.Q.
i.e.
P6

Comm. 
Skills 
i.e. P7 

Expert 
Opinion 
i.e. P8 

S1 S2 S3 S1 S2
1. A 65 70 62 75 82 60 64 62 70 70 0.6 

73 62 
2. B 74 68 70 60 77 80 76 70 62 75 0.5 

69 78 
3. C 80 75 80 84 76 68 70 78 70 50 0.7 

80 69 
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Calculations for a Student “A” : 
For student A marks in 10th =65 (P1) 
so, from our rule as, 
 50<= P1 <80  
 
 So µ1(P1)= (65-50)/30 = 0.5  
 
 
For student A marks in 12th =70 (P2) 
so, from our rule as, 
 50<= P2 <80  
 
 So µ2(P2)= (70-50)/30 = 0.66 
 
For student A ,average marks in 3 subjects in F.Y.=73 (P3) 
so, from our rule as, 
 P3 >70  
 
 So, µ3(P3)= 1 
 
For Student A ,average marks in 2 subject in S.Y. = 62 (P4) 
So, from our rule as , 
 50<= P4 <70 
 
 So, µ4(P4) = 0.6 
 
For student A , I.Q. is 62 (P5) 
So , from our rule as 
 50<= I.Q. < 80 
 
 So, µ5(P5)=(62-50)/30 = 0.4 
 
For Student A, E.Q. is 70 ( P6) 
So, from our rule as, 
 60<= P6 <80 
 
 So, µ6(P6) =(70-60)/20= 0.5 
 
For Student A, communication Skills are 70 (P7) 
So , from our rule as, 
 45<=P7< 95 
 
 So, µ7(P7)=(70-45)/50 = 0.5  
 
 And  
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 Expert Opinion is 0.6 
 
 This Table Indicates Final Calculation Of Gradations About Each Parameter. 
 
SN Student µ1(P1) 

For mks 
in 10th 

µ2(P2) 
For 

Mks in 
12th 

µ3(P3)
For 

Mks in 
F.Y. 

µ4(P4)
For 

mks in 
S.Y. 

µ5(P5)
For 
I.Q. 

µ6(P6)
For 
E.Q. 

µ7(P7) 
For 

Comm. 
Skills 

µ8(P8) 
For Expert 

opinion 

1. A 0.5 0.66 1 0.6 0.4 0.5 0.5 0.6 
2. B 0.8 0.6 0.95 1 0.66 0.1 0.6 0.5 
3. C 1 0.83 1 0.95 0.93 0.5 0.1 0.7 

 
 
 Forming Fuzzy Sets Corresponding to Each Parameter 
 P1:{0.5/A,0.8/B,1/C} 
 P2:{0.66/A,0.6/B,0.83/C} 
 P3:{1/A,0.95/B,1/C} 
 P4:{0.6/A,1/B,0.95/C} 
 P5:{0.4/A,0.66/B,0.93/C} 
 P6:{0.5/A,0.1/B,0.5/C} 
 P7:{0.5/A,0.6/B,0.1/C} 
 P8:{0.6/A,0.5/B,0.7/C} 
 
 The gradations to the parameters are decided by Trapezoidal Fuzzy numbers as 
defined above 
 
Intersection of Fuzzy sets Formed Above 
P1 П P2 П P3 П P4 П P5 П P6 П P7 П P8 
 {0.4/A + 0.1/B + 0.1/C} 
 
 Intersection is taken by considering minimum value 
 Now, 0.4 is maximum value among these minimum values  
 So, the academically Excellent student is student A.  
 Suppose there are more than one values which are max-min values then either all 
the students with equal max-min values can be declared as academically excellent 
students or super expert opinion (may be principal) can be used. 
 
 
Conclusion 
Fuzzy mathematical modeling technique provides a solution in area of performance 
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measurement techniques and its evaluation. An effective performance evaluation 
system can play a crucial role in an organization's efforts to gain competitive 
advantage like motivating peak individual performance and improving quality of a 
student. It's important for authorities to know what performance evaluations are, 
understand why they are important, and be able to conduct them effectively and 
efficiently. This process involves providing the student with feedback regarding how 
well he or she is performing the essential functions of his or her studentship. 
Performance evaluations usually assess how well the student executes duties, overall 
efficiency, as well as the outcomes, or results, of his or her activities. The above 
model can apply anywhere to evaluate the performance. 
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