
1 INTRODUCTION 

1.1 Background Analysis 

Education system especially maritime vocational 
colleges’ education contributes a major role to 
develop the nation. In an academic institution 
Teachers and Students are two main pillars and 
without these two an academic organization can 
never be survived. Teachers are the most important 
assets of an educational organization and good 
teachers provide the good quality education among 
the students. It means that teachers’ performance 
evaluation has become one of the most important 
activities not only for the long run of an organization 
but for the development of the society. 

Fuzzy analytic hierarchy process to evaluate the 
best technical institutions develop tolerate ambiguity 
and uncertainty of human judgment [1]. To improve 
the lack of recruitment process and reduce the 
personal management level and the novel method of 
fuzzy logical senses, Chen [2] trying to determine 
the proper characteristics and key professional skills 
through statistical information. P. Kousalya and 
et.al. take the use of multi criteria decision-making 
methods for ranking alternatives that curb student 
absenteeism in maritime vocational colleges [3]. 

 
 

1.2 Our approach: an overview 

In this paper, faculty performance appraisal of 
maritime vocational colleges is presented. The 
proposed approach is based on two-step AHP and 
TOPSIS methodology for selecting the best teaching 
associate which is more powerful than traditional 
methods. Several students gave their opinions for 
teachers depending upon different criteria.). 

2 GENERAL CONCEPTS OF AHP/TOPSIS 

2.1 Analytic Hierarchy Process 

The pair-wise comparison method and the 
hierarchical model were developed in 1980 by 
T.L.Saaty in the context of the Analytical Hierarchy 
Process (AHP) [1, 2]. It is the best and the most 
widely used indicator method. Analytic hierarchy 
process (ahp) is a kind of decision-making method, 
including constructing multiple selection criteria 
hierarchy, to assess the relative importance of these 
standards, the standard for each alternative 
comparison, determine the overall ranking [3] of 
alternatives. AHP helps to capture the subjective and 
objective evaluation measures, provide a useful 
mechanism to check the consistency of the 
evaluation measures and proposal team to reduce 
bias decision. Some of its applications include 
technology choice, vendor selection of a 
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telecommunications system, project selection, 
budget allocation. The steps for implementing the 
AHP process are illustrated as follows: (1) Define 
the Objectives, (2) Identify the Criteria/Attributes, 
(3) Choose the Alternatives, (4) Establish the 
Hierarchy, (5) Design Questionnaire and survey, (6) 
Construct the Pairwise Comparison matrices. In the 
proposed model, AHP hierarchy for best teacher 
selection through student’s feedback report is shown 
in Fig. 1. 

 

Figure 1. Hierarchy of Best Teacher Selection 

2.2 TOPSIS 

TOPSIS, known as one of the most classical MCDM 
methods, was first developed by Hwang and Yoon, 
is based on the idea that the chosen alternative 
should have the shortest distance from the Positive 
Ideal Solution (PIS) and on the other side the farthest 
distance of the Negative Ideal Solution (NIS). The 
Positive Ideal Solution maximizes the benefit criteria 
and minimizes the cost criteria, whereas the 
Negative Ideal Solution maximizes the cost criteria 
and minimizes the benefit criteria. In the process of 
TOPSIS, the performance ratings and the weights of 
the criteria are given as exact values. Abo-sinna and 
Amer extend TOPSIS approach to solve multi-
objective nonlinear programming problems. 
Jahanshahloo et al. [4] extends the concept of 
TOPSIS to develop a methodology for solving multi-
criteria decision-making problems with interval data. 
The steps of TOPSIS model are as follows: (1) 
Calculate the normalized decision matrix, (2) 
Calculate the weighted normalized decision matrix, 
(3) Determine the Positive Ideal Solution and 
Negative Ideal Solution, (4) Calculate the separation 
measures for each alternative from the positive and 
negative ideal solution, (5) Calculate the relative 
closeness to the ideal solution for each alternative, 
(6) Rank the preference order. 

3 GENERAL STEPS OF PROPOSED METHOD 

3.1 Overview 

In this paper we use two step methods consist of 
AHP and TOPSIS. In first step AHP is used for 
calculating the weights of the attributes or criteria as 
well as the overall weights of the candidates in each 
attribute. In second step these weights are considered 
and used in TOPSIS process. Then TOPSIS is 
applied for the evaluation problem and the result 
shows the preference order of the teachers in an 
educational organization. This methodology levels 
can be discussed clearly. 

3.2 AHP steps 

Step1: Selection of Experts 
Step2: Identify the Attributes/Criteria 
Step3: Identify the Alternatives 
Step4: Design the Hierarchy 
Step5: Establish the pair-wise comparison of the 
Criteria. 
Step6: Calculate the Eigen value and Eigen vector 
Step7: Perform the Consistency Test 
Step8: Compute the weights of the Criteria 
Step9: Establish the pair-wise comparison of the 
Alternatives with respect to each Criteria. 
Step10: Calculate the Eigen value and Eigen vector 
for each of them. 
Step11: Perform the Consistency Test 
Step12: Compute the weights of the Alternatives for 
each Criteria 
Step13: Calculate the Geometric Mean of the 
weights calculated by Experts 
Step14: Calculate the Eigen value and Eigen vector 
Step15: Perform the Consistency Test 
Step16: Compute the overall weights of the 
Alternatives. 

3.3 TOPSIS steps 

Step17: Start TOPSIS procedure using the weights 
calculated using AHP. 
Step18: Calculate negative and positive ideal 
solutions & separation measures. 
Step19: Rank the preference candidate in descending 
order. 

4 EXPERIMENTAL ANALYSIS 

Students give their own remarks for each teacher for 
each criterion which is shown in the figure2. 
According our two step methodology the model is 
followed the following steps: Start of AHP method 
Step-1: From the figure. taking the pair wise 
comparison matrix A according to Saaty’s scale 
mentioned in table-1 of Student-1 for the criteria 
Subject Knowledge (C1) is as follows: 
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Step-2: Calculate the column sum 
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column in the next figure. 

 

  Step-3: Standardized each cell by ij

ij

ij

i

C
X

C



. 

 

Step-4: Calculate row sum. 

 

Step-5: Calculate the priority vector by i iV AW . 
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  Step-7 to9: Calculate Consistency Index (C.I)[5] 

and Consistency Ratio (C.R)[6]. This value of C.R is 

less than the allowable value of 0.10. Therefore, the 

consistency of the judgment matrix is found to be 

within an acceptable tolerance. But if the consistency 

ratio is greater than 0.10 we need to revise the 

subjective judgment. Repeat Step-1 to Step- 7 for 

Student-2 to Student-10 and check the consistency 

ratio for every judgment matrix. Calculate the 

Geometric mean of each cell of Student-1 to 

Student-10 and repeat Step -1 to Step -7 for 

calculating the overall weight for each teacher for 

the criteria Subject Knowledge (C1). The weight for 

each teacher against the criteria C1 is shown in 

Fig.2. 

 

Figure 2. Weight of teachers for criteria C1 

Step -10: Repeat Step-1 to Step-9 for each 

criterion and calculate the weights for each teacher 

according to each criterion and calculate the weight 

of each criterion by step- 1 to step- 7. The weights 

for each teacher against the other criteria C2, C3, 

C4, C5, C6 and C7 are calculated and we just show 

the result of C2 here for the limited space: 

 

Figure 3. Weight of teachers for criteria C2 

  Step -11: Construct normalized decision matrix. 

Normalize scores or data as follows: 
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  Step -12 to 13: Construct the weighted normalized 
decision matrix. Multiply each column of the 
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normalized decision matrix by its associated weight. 
Determine the ideal and negative ideal solutions. 
  Step -14: Calculate the separation measures for 
each alternative. The separation from the ideal 
alternative is: 
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  Similarly, the separation from the negative ideal 

alternative is: 
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  The following figures show the statistical data of 

the related experiment: 

 

 

Step -15: Calculate the relative closeness to the ideal 

solution *

iC  and the corresponding rank of the 

candidate. The overall ranking for each teacher is 

presented in Fig. 5. 
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Figure 4. Relative closeness and rank of the teacher 

 

Figure 5. Overall Ranking of Teachers 

5 SUMMARY AND CONCLUSION 

This paper concludes that the teacher T1 is best in 
his performance and followed by teacher T3 and 
teacher T2. The overall performance of the teacher 
T4 is not good enough with respect to different 
criteria among all other teachers. It is notable that the 
subject knowledge of the teacher T2 is better than 
the teachers T1 & T3 and T4 is also better than T3. 
That means it can be also concluded that in spite of 
having sufficient knowledge of a teacher about his 
subject he/she may not be the best faculty member in 
his department. Finally this article introduces an 
approach that integrates AHP with TOPSIS 
algorithm to support faculty performance appraisal 
of maritime vocational college decisions. In the 
future, we plan to use some mathematical 
implementation to modify our method and use 
optimization knowledge [7-8] and related inequality 
method [9-11] to improve our method.  
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