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ABSTRACT 

In dealing with academics, motivating students to enhance their performance becomes very important. Each student needs that extra pep which 

becomes an important factor for their overall performance. As a point of motivation, some criteria based analysis is done to identify the best. This paper 

deals with the identification of criteria that is required to develop strategies for an organization or department to identify the best group of students in a 

given lot. Using Fuzzy model a relative analysis is conducted between criteria and alternatives.  
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 1 INTRODUCTION

The current trend demands a student to know more than his 

curriculum & syllabus, to excel in other fields and to acquire holistic 

skills other than the regular examinations and grade. To make students 

to get the relevant skills, one must provide a platform to showcase 

their other talents. Now days, in the field of Engineering & Technology, 

the students must start acquiring technical, leadership and other 

relevant skills, right from the entry level i.e. from first year of study 

onwards. They have to take part in various technical events, skill 

programs, explore outer world, update knowledge about current 

trends, keep informed about technical know how’s etc. This makes 

them to work harder and prepare themselves to face these challenges 

right from first year. Hence it is important for the faculty members to 

give them more than what they want and students also involve in 

several deeds aside from their regular mark oriented studies.  

But it is quite a challenge for the teachers to make students to 

participate in other activities. An uplifted motivation and other 

incentives, in students level is must for making the students to take 

part in activities other than studies. Award selection is normally 

carried out through surveys or evaluation process by the faculty or the 

management of the campus [6].Hence to motivate student’s 

participation, various criteria are taken into account to find the best 

section/group that performs well in events and other skill programs, 

other than regular internals, externals and assignments. Soil data 

analyzed using multivariate data analysis techniques [10]. 
 

CRITERIA FOR BEST GROUP SELECTION 

The following important criteria are considered 

 Regularity in attending classes (C1) 

 Technical Events Participation (C2) 

 Outside world exposure (C3) 

 Prizes won (C4) 

 Holistic Skill Development (C5) 

 

A. REGULARITY IN ATTENDING CLASSES 

Regular Attendance is the main criteria, which is the base for all other 

activities, including academic performance. In the present situation, it 

is very important for every student toattend the classes regularly, 

which enables them to know the happenings in the campus. This helps 

the students to choose the event/program that is announced, that suits 

them and to take part in them. If a student gives importance to 

attendance, he/she will be able to perform well in academics as well as 

in other programs with greatenthusiasm. 

B. TECHNICAL EVENTS PARTICIPATION 

As mentioned above, it is important for students to take part in 

technical events and other skill programs apart from their academics. 

The program connects to their branch of study and also relates to the 

Program outcomes. Hence emphasis is given to participation in such 

events, which makes these criteria, an important one. Participation in 

events and other programs enables the students to expose themselves, 

work with teams, enhance their communication skills and also gives an 

insight of where they stand amongst others. Hence more students are 

encouraged to participate. 

C. OUTSIDE WORLD PARTICIPATION 

Participation in programs that are held within campus alone will not 

be sufficient for a student to develop holistic skills. They need to 
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explore the out of the campus opportunities and the current trends. As 

they need to develop these skills, from the first year of study, they are 

allowed to participate in specific programs held outside the campus. 

This helps them to create a good rapport with other students and to 

know the necessary skills for survival. 

D.PRIZES WON  

Even though participation is more important than winning laurels, 

prizes won will motivate the students to participate more in various 

competitions. Hence winning prizes in various programs becomes an 

important criterion. It is obvious that more students will participate 

whenprize winners share their enthusiasm and experiences. 

E. HOLISTIC SKILL DEVELOPMENTS 

When the students enter the Engineering and Technology stream, they 

are explained the importance of skill development that are needed for 

them, to face the world after four years of study. It is extremely 

important to attend internships, do project based learning and get 

industry connect. All put together we refer it as holistic skill 

development, along with communication skills. Hence participation 

and earning certificates from these skill development programs 

becomes important criteria. 

2 MATHEMATICAL MODEL FORMULATION 
 
Fuzzy Analytic Hierarchy Process (FAHP). 
 
Fuzzy Analytic Hierarchy Processis a multi criteria decision-making 

method which combines AHP with Fuzzy logic.In a multi criteria 

decision making approach factors are organized in a hierarchic 

structure[7]. Fuzzy AHP method captures uncertain imprecise 

judgments of experts using linguistic variables and now days it is used 

to solve many MCDM problems.Fuzzy AHP contemplates the fuzziness 

of the decision makers, so it becomes asensational research subject 

area for many different field researchers[2].Nowadays numerous 

activities like plant selection [4], location selection [9],instrument 

selection[2], vendor selection [8]etc. are analyzed through Fuzzy-AHP. 

The steps are given below which are followed byMustafa 

BatuhanAyhan [5]. 

 
 

 

 

The steps are given below which are followed byMustafa BatuhanAyhan [5]. 

 
Step 1: Pairwise comparisons are computed in step 1 initially using linguistic terms as given below. 
 

Table 1: Numerical representation of Fuzzy 
 
 

Linguistic Variable Fuzzy Triangular Scale 

Equally Important (1, 1, 1) 

Moderately Important (2, 3, 4) 

Strongly Important (4, 5, 6) 

Very Strongly Important (6, 7, 8) 

Extremely Important (9, 9, 9) 

 
So the views of decision makers aretransformed from linguistic terms 

to fuzzynumbers using fuzzy triangular scale in FAHP. In the above 

table, for example if we say that third criteria (C3) is strongly 

important than the fifth Criteria (C5), then it will be represented by the 

fuzzy triangular number as (4, 5, 6).  

Equation (a) represents the pairwise comparison matrix, where𝑎𝑖�̃�  

denotes the preference (relative importance) of ith criterion over jth 

criterion, via fuzzy triangular numbers. The triangular number 

demonstration is represented by tilde (~). For example,𝑎12 ̃  represents 

the preference of 1st criterion over 2nd criterion. 

 

�̃� =

[
 
 
 
 
𝑎11 ̃ 𝑎12 ̃ . . . . 𝑎1�̃�

𝑎21 ̃ 𝑎22 ̃ . . . . 𝑎2�̃�

. . . . . . . . . .

. . . . . . . . . .
𝑎𝑛1̃ 𝑎𝑛2 ̃ . . . . 𝑎𝑛�̃�]

 
 
 
 

   ------------------------ (a) 

 
 
Step 2:  
 
Geometric mean of each criterion is measured in step 2 

𝐺�̃� = (∏ 𝑎𝑖𝑗
𝑛
𝑗=1 )

1
𝑛⁄

, 𝑖 = 1,2, …… . . 𝑛                                                   --------------

---------- (b) 
Step 3: 
 
In step 3, the vector summation is calculated for each𝐺�̃�. 
 
Step 4:   
 
In step 4, the reverse ((-1) power) of summation vectoris calculated.  
Step 5:  
 
Weight of each criterion is calculated using the following formula. 

Weight of each criterion = 𝐺�̃� ∗ (𝐺1̃⨁𝐺2̃ ⨁.… …… ⨁𝐺�̃�)
−1

 

(i.e)    𝑤�̃� = (𝑙𝑤𝑖 , 𝑚𝑤𝑖, 𝑛𝑤𝑖)------------------------ (c) 
Step 6:  
 
In step 6, the triangular fuzzy numbers are defuzzifiedbyCentre of Area 
method 

𝑀𝑖 =
𝑙𝑤𝑖 ,+𝑚𝑤𝑖+𝑛𝑤𝑖

3
------------------------ (d) 

 
Step7: Normalization  
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In step 7, it needs to normalize the non-fuzzy number 𝑀𝑖    using 
equation (e) 

𝑁𝑖 =
𝑀𝑖

∑ 𝑀𝑖
𝑛
𝑖=1

------------------------ (e) 

 
3 RESULTS AND DISCUSSION 
 
The suggested methodology is applied toFirst year Engineering 

students of“Dr. MGR Educational and Research Institute, University”, 

Chennai, Tamil Nadu, India as a case study. The aim is to find the best 

group of students who were put up in various sections, based on the 

above criteria. Decision making process is about selecting the most 

appropriate alternatives according to certain criteria in instances that 

one faces with existing choices[1]. The methodology will enable to find 

the best section in a fair way.  For this data pertaining to the regularity 

of students, Number of participation in various events organized, 

Participation in events organized outside the campus, Prizes won and 

participation in skill programs from each section are used. From the 

overall data available, 4 good sections were identified, for which this 

methodology is applied. Initially the pairwise comparisons between  

the criteria are observed fromthe expert’s opinion and are given below. 

WEIGHTS OF THE CRITERIA 
Table 2: Pair Wise Comparisons of Criteria 

 
Criteria 
 C1 C2 C3 C4 C5 

C1 
(1, 1, 1) (4, 5, 6) (6, 7, 8) (9,9,9) (2, 3, 4) 

C2 
(1/6,1/5,1/4) (1, 1, 1) (4, 5, 6) (6, 7, 8) (4, 5, 6) 

C3 (1/8,1/7,1/6) (1/6,1/5,1/4) (1, 1, 1) (2, 3, 4) (1/4,1/3,1/2) 
C4 (1/9,1/9,1/9) (1/8,1/7,1/6) (1/4,1/3,1/2) (1, 1, 1) (1/6, 1/5, 1/4) 
C5 (1/4,1/3,1/2) (1/6,1/5,1/4) (2, 3, 4) (4, 5, 6) (1, 1, 1) 

 
 

Only if the consistency index (CI)  ≤ 0.15, the consistency of the matrix 

is consider as acceptable. The above comparison matrix table has 

CI=0.1385. So consistency of our comparison matrix is acceptable.  

At the second step, the geometric mean of fuzzy comparison values of 

each criterion is calculated by equation (b).  

Similarly the geometric mean of fuzzy comparison values of all criteria is given in the table 3.  
Table 3: Geometric mean of fuzzy comparison values of all criteria 

 
 

  𝐺𝑖 

C1 3.3659 3.9363 4.4413 

C2 1.7411 2.0362 2.3522 

C3 0.4014 0.4911 0.6084 

C4 0.2252 0.2540 0.2971 

C5 0.8027 1.0000 1.2457 

Total 6.5362 7.7176 8.9446 

  

Reverse 0.1530 0.1296 0.1118 
Increase 0.1118 0.1296 0.1530 

 
In the next step, the fuzzy weight of Quality criterion 𝑤1̃ is given the 
equation (vii) 

𝑤1̃ = [(3.3659 ∗ 0.1118);  (3.9363 ∗ 0.1296);  (4.4413 ∗ 0.1530)] 
                                            = [0.3763;  0.5100; 0.6795]-------------------(f) 

𝑀1 =
0.3763 + 0.5100 + 0.6795

3
= 0.5219 

Table 4: Fuzzy weight(𝒘𝒊)̃, non-fuzzy weight (𝑴𝒊), normalized 
weights (𝑵𝒊)  of each criterion 

 

Similarly the fuzzy weight of each criterion(𝑤𝑖)̃, non-fuzzy weight of 
each criterion (𝑀𝑖), normalized weights of each criterion(𝑁𝑖)is 
calculated and given in the table 4 
 
 

 
 
 

 
Wi Mi Ni 

C1 0.3763 0.5100 0.6795 0.5219 0.5052 

C2 0.1947 0.2638 0.3599 0.2728 0.2641 

C3 0.0449 0.0636 0.0931 0.0672 0.0650 

C4 0.0252 0.0329 0.0455 0.0345 0.0334 
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C5 0.0897 0.1296 0.1906 0.1366 0.1323 

Total   1.0331   

 

   In the above table for example 𝑁1is calculated by     𝑁1 =
𝑀1

∑ 𝑀𝑖
𝑛
𝑖=1

=
0.5219

1.0331
= 0.5052 

 
4 WEIGHTS OF ALTERNATIVES WITH RESPECT TO CRITERIA 
Based on a real data of the academic year 2019-20, four sections are 

chosen for consideration and they areA, C, D&𝐹 . The above 

methodology is applied to the four sections also. Multicriteria analysis 

often needs the decision maker to convey qualitative valuations for 

defining the performance of each alternative with respect to each 

criterion and the comparative status of the evaluation criteria [3]. 

Hence, with respect to each criteria, the alternatives should be 

compared initially.  

 
Table 5: Pair Wise Comparisons of sections with respect to “C1” criterion  

 
Section A C D F 

A 
(1, 1, 1) (2, 3, 4) (2, 3, 4) (6, 7, 8) 

C 
(1/4,1/3,1/2) (1, 1, 1) (2, 3, 4) (4, 5, 6) 

D (1/4,1/3,1/2) (1/4,1/3,1/2) (1, 1, 1) (4, 5, 6) 
F (1/8,1/7,1/6) (1/6, 1/5, 1/4) (1/6, 1/5, 1/4) (1, 1, 1) 

 

 
The above comparison matrix table has CI=0.134.  So consistency of 

our comparison matrix is acceptable. Similarly the geometric mean of 

fuzzy comparison values of alternatives with respective to sections 

criterion is given in the table 6. 

 
Table 6: Geometric mean (𝑮�̃�)of fuzzy comparison values of sections with respective to “C1” criterion 

  

 Section Gi 

A 1.5874 2.0801 2.5198 

C 0.7937 1.0000 1.2599 

D 0.3969 0.4807 0.6300 

F 0.1514 0.1788 0.2184 

Total 2.9294 3.7396 4.6281 

  

Reverse 0.3414 0.2674 0.2161 

Increase 0.2161 0.2674 0.3414 
 
Similarly the fuzzy weight of each sections(𝑤𝑖)̃, non-fuzzy weight of 

each sections (𝑀𝑖), normalized weights of each sections(𝑁𝑖)with 

respective to C1 criterion is calculated and given in the table 7. 

 

 
Table 7: Fuzzyweight(𝒘𝒊)̃, non-fuzzy weight (𝑴𝒊), normalized weights (𝑵𝒊)  of each sectionwith respect to “C1” criterion 

 

Section Wi Mi Ni 

A 0.3430 0.5562 0.8602 0.5865 0.5526 

C 0.1715 0.2674 0.4301 0.2897 0.2730 

D 0.1355 0.1286 0.1361 0.1334 0.1257 

F 0.0327 0.0478 0.0746 0.0517 0.0487 

Total   1.0612   
 

 
Now consider the pairwise comparison of sections according to 
C2criterion. 
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Table 8: Pair Wise Comparisons of sections with respect to “C2”criterion 
 

 
Section A C D F 

A 
(1, 1, 1) (4, 5, 6) (9, 9, 9) (4, 5, 6) 

C 
(1/6, 1/5, 1/4) (1, 1, 1) (2, 3, 4) (1/6, 1/5, 1/4) 

D (1/9,1/9,1/9) (1/4,1/3,1/2) (1, 1, 1) (1/8,1/7,1/6) 

F (1/6, 1/5, 1/4) (4, 5, 6) (6, 7, 8) (1, 1, 1) 
 
CI of the above comparison matrix table is 0.118and it is 

acceptable.Now consider the pairwise comparison of sections 

according to “C3”criterion. 

Table 9: Pair Wise Comparisons of sectionswith respect to “C3”criterion  
 

Section A C D F 

A 
(1, 1, 1) (1/4,1/3,1/2) (1/4,1/3,1/2) (4, 5, 6) 

C 
(2, 3, 4) (1, 1, 1) (1, 1, 1) (4, 5, 6) 

D (2, 3, 4) (1, 1, 1) (1, 1, 1) (4, 5, 6) 
F (1/6, 1/5, 1/4) (1/6, 1/5, 1/4) (1/6, 1/5, 1/4) (1, 1, 1) 

 
 

CI of the above comparison matrix table is 0.052and it is 
acceptable.Now consider the pairwise comparison of sections 
according to C4 criterion. 

 

Table 10: Pair Wise Comparisons of sections with respect to “C4”criterion  

 
Section A C D F 

A (1, 1, 1) (9, 9, 9) (9, 9, 9) (6, 7, 8) 

C 
(1/9,1/9,1/9) (1, 1, 1) (1, 1, 1) (1/4,1/3,1/2) 

D (1/9,1/9,1/9) (1, 1, 1) (1, 1, 1) (1/4,1/3,1/2) 
F (1/8,1/7,1/6) (2, 3, 4) (2, 3, 4) (1, 1, 1) 

 
CI of the above comparison matrix table is 0.028and it is 
acceptable.Now consider the pairwise comparison of sections 
according to C5criterion 

 
Table 11: Pair Wise Comparisons of sections with respect to “C5”criterion  

 
Section A C D F 

A 
(1, 1, 1) (1/8,1/7,1/6) (4, 5, 6) (4, 5, 6) 

C 
(6, 7, 8) (1, 1, 1) (9, 9, 9) (9, 9, 9) 

D (1/6, 1/5, 1/4) (1/9,1/9,1/9) (1, 1, 1) (1, 1, 1) 
F (1/6, 1/5, 1/4) (1/9,1/9,1/9) (1, 1, 1) (1, 1, 1) 

 
 
 

CI of the above comparison matrix table is 0.08and it is 

acceptable.Likewise, weights of the criteria, normalized non-fuzzy 

relative weights of each section with respect to each criterion has 

found and given in the table 12. 

 
Table 12: Weights of the criteria&Normalized non-fuzzy relative weights of each section with respect to each criterion 

 

Criteria  Weight 

Sections 

A C D F 

C1 0.5052 0.5526 0.2730 0.1257 0.0487 

C2 0.2641 0.5308 0.1277 0.0501 0.2915 
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C3 0.0650 0.1433 0.4033 0.3950 0.0585 

C4 0.0334 0.6775 0.0753 0.0753 0.1720 

C5 0.1323 0.1653 0.7309 0.0518 0.0521 

Aggregated Results 0.4732 0.4482 0.2435 0.0594 

 
From the above table, hierarchy of the sections is identified and given below: 

 
 

Table 13: Scores of the Sections 
 
 

Sections A C D F 
Scores 0.4732 0.4482 0.2435 0.0594 

Hierarchy 1 2 3 4 
 

The position of the sections would be Section A>Section 

C>Section D>Section Frespectively. From this study it can be 

recognized that the Section A is the best section based on the 

five significant criteria. 

 
5 CONCLUSION 
 
This paper demonstrates the selection technique for finding 

the most appropriatesection in an educational 

organization.Here we have used the concept of FAHP method 

and determined the normalized weights of five criteria and 

sections.Decision making is so vitalnow days and if the decision 

making processoccurs in a fuzzy environment, fuzzy 

methodology should be used to evaluate it. So FAHP is a 

suitable methodology to rank the sections. The same study can 

also be solved and compared by other MCDM methodologies 

for future research. 
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