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Abstract 
 
Career of teaching is centered upon narrowness on a definite field with 

teaching abilities and some assured personal features that it  needs. In view 

of facing global challenges, „quality of education‟ plays a vital role 

especially in applications of engineering. For teachers, it is difficult to avoid 

the global challenges which are influenced by the implication of the rapid 

development of science and technology, situations like COVID19 etc., but 

have to be challenged by using possessions with high eminence will power. 

The aim of this paper is to determine the criteria which have been 

incorporated in the improvement of teaching skills using Fuzzy Analytical 

Hierarchy Process (FAHP). These analysis may be helpful to the teachers to 

absorb with their desires and concerns in mind. 
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1 Introduction 
 

In educational institutions, teachers are the main pillars and to sustain 

quality education, teacher‟s involvement is more important. One teacher may 

not be a best teacher only with their academic achievements. To reach the 

goal of teaching profession, it needs area knowledge, teaching abilities and 

behavior traits as some essential requirements [3]. So other than their 

academic archives they have to improve their skills. Teaching is a lifelong 

learning process. To become an effective or successful teacher one should 

always ready to learn extra.  Although teaching skills made up of many 

distinct activities such as range of knowledge points, capabilities, behavior, 

addressing diverse situations etc., it needs an integrated response in order to 

develop student abilities in a successful manner.  High commitment is 

expected from quality teachers towards their profession like capability to 

consider the inventiveness, to communicate clearly and nicely and be 

advanced in developing level of learning [13]. Teachers have to evaluate 

their own behaviors in view of improving teaching skills in a positive way.  

There are a few basic requirements which are expected from institutions 

such as qualification, experience and patience to appoint a teacher usually.  

But now days along with subject knowledge teachers need variety of 

specialized development skills in order to be an effective teacher due to the 

rapid development in technology. The teacher should have a suitable support 

structure of teaching material to create a comfortable learning environment 

and make available thought-provoking material as well [6]. Technological 

integrations have reflected in the way of learning of students as well as the 

way of teaching of teachers.  Institutions are also having expections in 

updation of teaching and learning standards.  So modern teachers need to 

expolre not only in subject knowledge but also in other related skills, and 

they need to be flexile and able to adapt the modifications which are thrown 

in their way with more confedence.Teachers role is a pivotal role to 

personalize learning paths for the students according to the need of socity.   

 

2 Literature Survey 
 

It is needed to bring a high quality educational sector to produce students 

with high quality knowledge.  There is a need to have high quality educations 

to produce high quality human resources. For guaranteeing the quality of 

education, Teachers‟ quality is the keyword which is indicated by the quality 

of outcome and it is difficult to construct a high quality education without 

qualified proficient teachers [10]. To facilitate student creativity, it is needed 

to integrate the syllabus when teaching trainers requiring the performances 

and self-possession via training programe and strengthening of ingenuity 

skills in the classroom with interdisciplinary teaching [9].  
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For supporting the learning process, logical knowledge and evaluating 

and giving feedback to students, instructors need to reach the abilities and 

attitudes towards it. Teachers want to maintain a balanced emotional state, 

because in the learning process, shakiness of the emotional state of a teacher 

leads to the foundation and progress of the phenomenon of teacher‟s burnout 

and neuro-psychiatric breakdown in extreme situations [4]. Alert listening, 

constructing confidence, inspiring self-esteem, and improving self-reliance 

are included in emotional support [7].  

To achieve the standard educational activity, modern technologies 

develops new dimensions by combining traditional strategies with modern 

educational platform such as educational software, multimedia and virtual 

learning classes etc, [12]. The professional development of a teacher should 

be steadily scheduled, its objectives should be in accordance with the 

curriculum and it is a long-term practice which starts with initial preparations 

and remains until retirement [8].  

There is a requirement for training tutors in communication talents 

together in the initial service period and ongoing through out the service, so 

organizations must provide continuous education activities for teachers to 

cover teaching communication by improving the existent curriculum [5]. Self 

analyzing exercise and insightful peer training exercise can support tutors to 

well recognize themselves and learners, improving student outcomes and 

increasing effective practices [1]. Integration of the teaching of soft skills 

into the training of hard skills is a very effective and efficient way to train 

soft skills and it may be resulted in an optimistic influence of the training and 

learning procedures in institution of higher education [18]. Skills and 

attitudes are needed to be achieved by teachers to support the learning 

process and cognitive knowledge [15]. Faculty members need to implement 

and to use the instructional methods successfully in courses and giving them 

through the exercise and care [14]. A teacher should take up a multi-role to 

design the strong learning environment and have to add brilliance, 

broadmindedness, friendliness to this environment with the structures of a 

performer. Accuracy was attained for darkness discovery and elimination 

[19]. Phase measurement was analysed for field programmable gate array. 

 

3 Persuading Criteria for Improving Teaching Skill 
 

Every year many graduates are being equipped by educational 

institutions but there is always query about skills of these graduates in 

context of quality teacher. So there must be incessant self-evaluations to 

improve themselves. Some of the important criteria are identified using 

experts opinion and literature review and are mentioned in the table1. 
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Table 1: Explanation of Criteria 

Criteria Description 

Facilitator(C1) 

 

Due to innovations in education, teaching and learning are being 

modified with respect to new changes and trends. So a teacher who 

makes an action or process of learning easy or easier is called as 

facilitator. As a facilitator, a teacher should aware to use active 

learning methodology, active learning classroom practices and new 

teaching policy in teaching learning process etc. 

 

Relationship with 

colleagues (C2) 

 

Relationships with colleagues are really essential since they 

contribute to a more positive atmosphere. A teacher should 

maintain a trustworthy relationships with others faculties by being   

real and honest. Good invested relationships and mutual respects 

may lead to better communication and can helpful in tough times. 

 

Adaptability(C3) 

 

Act according to the situation is referred to adaptability or 

flexibility. Some batch of students can easily understand the 

concepts but some others may not, but the teacher has to adapt it 

and act accordingly. Teachers should follow some specific 

strategies in increasing their adaptability and readiness for reacting 

such a challengeable situations properly. 

Know your 

Children (KYC of 

the students) (C4) 

 

A good Teacher should understand the psychology of the Students. 

It‟s best to make teachers responsive of the issues such as 

Personality behaviors, Learning style, Strengths and weaknesses of 

the students before they burst out in the study environment. 

 

Knowing the 

pedagogy of 

Teaching (C5) 

 

Pedagogy of Teaching covers the theory and practice of teaching 

such as Chalk and Talk, group discussion, quiz, puzzles, online 

tools etc.,. For greater understanding and retention, this 

pedagogical approach is very effective in encouraging individual 

perception and a more practical learning atmosphere. 

 

Known to your 

Children (students) 

(C6) 

 

A good Teacher should look like an open book, so that the students 

can learn from the teacher themselves in every moment. Great 

teachers are kind, reachable, enthusiastic and caring and work 

untiringly to form a stimulating, nurturing atmosphere for their 

students. 

 

Understanding the 

different levels of 

Teaching(C7) 

 

Preferred educational intentions can be achieved only when the 

teachers have to retain in mind about the different stages of 

teaching like Remembrance level, Understanding level and 

Reflective level as mentioned in Bloom‟s taxonomy. 

Passion in 

Teaching(C8) 

 

A good teacher explains from the heart, not from the book. In view 

of educating and molding the future citizens of a country, teachers 

are considered as the pillars of society. Persons with some in-depth 

enthusiasm only have to take the teaching profession and the 

passion for teaching should be innate.  
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4 Methodologies 
 

The Fuzzy Analytic Hierarchy Process (FAHP) has touched a wide range 

of application areas like performance assessments and determining the 

positions for alternative or criteria as it is a well-known Multi-criteria 

decision making (MCDM) method. To tolerate vagueness in criteria 

comparison, FAHP method plays a vital role because it helps the decision 

maker in the uncertainty environment. It considers the fuzziness of the 

decision makers and so it is suitable for an astonishing research subject area 

for many different field researchers like plant selection [11], location 

selection[17], instrument selection [2], vendor selection [16] etc.. In this 

study Fuzzy AHP is applied to rank the criteria. 

 

5 Fuzzy Analytic Hierarchy Process (FAHP)  
 

Steps for applying the FAHP process are shown as follows:  

 Outline the Objective 

 Identify the Criteria  

 Construct the Pairwise Comparison matrix  and measuring 

criteria‟s weight  

 Establish the Hierarchy.  

 

6 Determining the Criteria Weights under FAHP Approach  
 

The stepwise method to compute the criteria weights by FAHP as 

follows: 

Step 1: Compare the criteria using linguistic terms.  Linguistic terms and 

their corresponding triangular fuzzy numbers are given in Table 2. 

 
Table 2: Fuzzy Scale 

LINGUISTIC TERM 

(IMPORTANCE) 

TRIANGULAR FUZZY 

NUMBER 

Equal (1, 1, 1) 

Moderate (2, 3, 4) 

Strong (4, 5, 6) 

Very Strong (6, 7, 8) 

Extreme (9, 9, 9) 

 

Pair wise comparison matrix is represented equation (i), where  are 

fuzzy triangular numbers and it signifies the relative preference of i
th
 

criterion over j
th
 criterion.  
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                                                                  (i) 

Based on the expert‟s view, criteria comparison is assessed.  
Table 3: Pair Wise Comparisons of Criteria Using Linguistic Terms 

Criteria 

 

C1 

 

C2 

 

C3 C4 

 

C5 C6 C7 C8 

C1 

 

Equally 

Important 

Strongly 

Important 

Strongly 

Important 

Equally 

Important 

Reverse 

comparison 

to 

Moderately 

Important 

Very 

Strongly 

Important 

Equally 

Important 

Moderately 

Important 

C2 

 

Reverse 

comparison 

to Strongly 

Important 

Equally 

Important 

Strongly 

Important 

Reverse 

comparison 

to Strongly 

Important 

Reverse 

comparison 

to Strongly 

Important 

Reverse 

comparis

on to 

Moderate

ly 

Important 

Reverse 

comparison 

to Very 

Strongly 

Important 

Reverse 

comparison 

to 

Moderately 

Important 

C3 Reverse 

comparison 

to Strongly 

Important 

Reverse 

comparison 

to Strongly 

Important 

Equally 

Important 

Reverse 

comparison 

to 

Moderately 

Important 

Reverse 

comparison 

to Strongly 

Important 

Equally 

Important 

Reverse 

comparison 

to Very 

Strongly 

Important 

Equally 

Important 

C4 Equally 

Important 

Strongly 

Important 

Moderately 

Important 

Equally 

Important 

Equally 

Important 

Strongly 

Important 

Reverse 

comparison 

to 

Moderately 

Important 

Moderately 

Important 

C5 Moderately 

Important 

Strongly 

Important 

Strongly 

Important 

Equally 

Important 

Equally 

Important 

Very 

Strongly 

Important 

Equally 

Important 

Moderately 

Important 

C6 Reverse 

comparison 

to Very 

Strongly 

Important 

Moderately 

Important 

Equally 

Important 

Reverse 

comparison 

to Strongly 

Important 

Reverse 

comparison 

to Very 

Strongly 

Important 

Equally 

Important 

Reverse 

comparison 

to Very 

Strongly 

Important 

Reverse 

comparison 

to 

Moderately 

Important 

C7 Equally 

Important 

Very 

Strongly 

Important 

Very 

Strongly 

Important 

Moderately 

Important 

Equally 

Important 

Very 

Strongly 

Important 

Equally 

Important 

Very 

Strongly 

Important 

C8 Reverse 

comparison 

to 

Moderately 

Important 

Moderately 

Important 

Equally 

Important 

Reverse 

comparison 

to 

Moderately 

Important 

Reverse 

comparison 

to 

Moderately 

Important 

Moderate

ly 

Important 

Reverse 

comparison 

to Very 

Strongly 

Important 

Equally 

Important 
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In Table 3, the criteria comparison is shown using the linguistic terms. If 

a18 (First row, eighth column cell) is given as „moderately important‟, then it 

represents that the criteria C1 is moderately important than C8 and a81 (eighth 

row, first column cell) is given as „Reverse comparison to Moderately 

Important‟. Here „reverse comparison‟ represents the opposite relationship 

between the criteria. Similarly we can understand the remaining 

comparisons. 
In the next step, each variable in the scale is mapped to a triangular fuzzy 

number. Table 4 shows assessment of fuzzy evaluation matrix with respect to 

the criteria by the triangular fuzzy number. In Table 4, if is represented by 

(4, 5, 6), then the reciprocal value (1/6, 1/5, 1/4) is mechanically allocated to 

the converse relationship within the matrix. 

 
Table 4: Pair Wise Comparisons of Criteria  

Criteria 

 

C1 

 

C2 

 

C3 C4 

 

C5 C6 C7 C8 

C1 

 

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

) 

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

C2 

 

(1/6, 

1/5,1/4) 

(1, 1, 1) (4, 5, 6) (1/6, 1/5,1/4) (1/6, 

1/5,1/4) 

(1/4,1/3,1/

2) 

(1/8,1/7,1

/6) 

(1/4,1/3,1/2

) 

C3 (1/6, 

1/5,1/4) 

(1/6, 

1/5,1/4) 

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

1/5,1/4) 

(1, 1, 1) (1/8,1/7,1

/6) 

(1, 1, 1) 

C4 (1, 1, 1) (4, 5, 6) (2, 3, 4) (1, 1, 1) (1, 1, 1) (4, 5, 6) (1/4,1/3,1

/2) 

(2, 3, 4) 

C5 (2, 3, 4) (4, 5, 6) (4, 5, 6) (1, 1, 1) (1, 1, 1) (6, 7, 8) (1, 1, 1) (2, 3, 4) 

C6 (1/8,1/7,1/6

) 

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

) 

(1, 1, 1) (1/8,1/7,1

/6) 

(1/4,1/3,1/2

) 

C7 (1, 1, 1) (6, 7, 8) (6, 7, 8) (2, 3, 4) (1, 1, 1) (6, 7, 8) (1, 1, 1) (6, 7, 8) 

C8 (1/4,1/3,1/2

) 

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

) 

(2, 3, 4) (1/8,1/7,1

/6) 

(1, 1, 1) 

 

Consistency of a matrix is acceptable only when the Consistency Index 

(CI) is less than 0.15.  CI of Table 4 is CI=0.13 and it is acceptable. 

Step 2: As shown in equation (ii), each criterion‟s geometric mean is 

calculated.  

 ,                                                      (ii) 

Step 3: Finding vector summation for each . 

Step 4: Finding reverse ((-1) power) of summation vector.  
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For illustration of second step,  is given in equation (iii). 

 
                                                                      (iii)  

In Table 5, the geometric mean of fuzzy comparison values of all criteria 

is specified. 
Table 5: Geometric mean  

  Gi 

C1 1.6224 1.9071 2.2134 

C2 0.3312 0.3984 0.5000 

C3 0.3312 0.3738 0.4358 

C4 1.4142 1.7155 2.0297 

C5  2.1040 2.5099 2.8704 

C6 0.3361 0.3942 0.4683 

C7 2.6712 3.0352 3.3636 

C8 0.5453 0.6835 0.8717 

Total 9.3554 11.0176 12.7529 

  

Reverse 0.1069 0.0908 0.0784 

Increase 0.0784 0.0908 0.1069 

 

Step 5: Finding Weight of each criterion =     

(ie)                        (iv)               

For illustration of fifth step, the fuzzy weight of „Facilitator‟ criterion  

is given in equation (v) 

 
                                 (v) 

Table 6 shows the fuzzy weights of the remaining criteria which were 

calculated by applying the similar process. 
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Table 6: Fuzzy weight  of each criterion 

 
Wi 

C1 0.1272 0.1731 0.2366 

C2 0.0260 0.0362 0.0534 

C3 0.0260 0.0339 0.0466 

C4 0.1109 0.1557 0.2170 

C5  0.1650 0.2278 0.3068 

C6 0.0264 0.0358 0.0501 

C7 0.2095 0.2755 0.3595 

C8 0.0428 0.0620 0.0932 

 

Step 6: Finding defuzzification of triangular fuzzy number.  

                                                                                    (vi) 

Step7: Normalization of the non-fuzzy number . 

                                                                                           (vii) 

In Table 7, the values of fuzzy weight, non-fuzzy weight and normalized 

weights and are given after performing the seven steps.  

Table 7: Fuzzy Weight , Non-Fuzzy Weight ( ), normalized Weights   

of Each Criterion 

 

Wi Mi Ni 

C1 0.1272 0.1731 0.2366 0.1790 0.1734 

C2 0.0260 0.0362 0.0534 0.0385 0.0373 

C3 0.0260 0.0339 0.0466 0.0355 0.0344 

C4 0.1109 0.1557 0.2170 0.1612 0.1561 

C5  0.1650 0.2278 0.3068 0.2332 0.2259 

C6 0.0264 0.0358 0.0501 0.0374 0.0362 

C7 0.2095 0.2755 0.3595 0.2815 0.2727 

C8 0.0428 0.0620 0.0932 0.0660 0.0639 

Total   1.0322   
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   For example, in the above Table 7,     

 

 
According to the scores, we obtain the hierarchical order of factors. 

Table 8 shows the aggregated results of criteria. 

 
Table 8: Aggregated Results of criteria 

Criteria C1 C2 C3 C4 C5 C6 C7 C8 

Weight 0.173

4 

0.03

73 

0.034

4 

0.156

1 

0.225

9 

0.036

2 

0.272

7 

0.06

39 

Hierarchi

cal Order  
3 6 8 4 2 7 1 5 

 

7 Results and Discussions  
 

The ranking of eight criteria is shown in Table 8, depending on the 

values of composite weights. FAHP steps are modeled in Excel and the 

calculations are shown in Fig 1.  

 
Figure 1: Screenshot of Fuzzy AHP Model using Excel 

 

The weights of each criterion are represented in Fig 2 graphically. The 

critieria are represented in X axis and the weights are represented in Y axis. 
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Figure 2: Weights of each criterion 

To conclude the results, the criteria C7 (Understanding the different 

levels of Teaching) displays the leading in rank with the weightage of 

0.2727. So teachers should be well versed in the different stages of teaching 

such as Remembrance level, Understanding level and Reflective level. Hence 

it is understood that to improve teaching skills, this factor should be 

considered importantly by the faculty members. „Knowing the pedagogy of 

Teaching‟ is next in importance with the score 0.2259. So to encourage 

individual perception and for a more practical learning atmosphere, this 

factor should be considered essentially. In the ranking   Facilitator, Know 

your Children (KYC of the students), Passion in Teaching, Relationship with 

colleagues, Known to your Children (students), Adaptability are determined 

third, fourth, fifth, sixth, seventh and eighth respectively.  

 

8 Conclusions 
 

In education sector, assessment of faculty performance is very essential 

to enhance their knowledge as well as estimate each individual‟s contribution 

to the organization. In this study we analyzed „Teachers skill improvement 

factors‟ using Fuzzy AHP. It provides systematic outline to rank the factors.  

In order to make the improvement of teaching skills, practice of the above 

findings can support teachers to well understand themselves and students. 

We considered eight factors from expert‟s point of view. Pairwise 

comparison was performed between the criteria using triangular fuzzy 

number under fuzzy hierarchical process method. The obtained hierarchical 

order of the criteria is understanding the different levels of Teaching (C7), 

Knowing the pedagogy of Teaching (C5), Facilitator (C1), Know your 

Children (KYC of the students) (C4), Passion in Teaching (C8), Relationship 

with colleagues (C2), Known to your Children (students) (C6), Adaptability   

(C3). 
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So towards facing the global challenges successfully, we need the 

qualified human resources which can only be shaped by considering the 

above mentioned criteria as a procedure with high quality. Although it is 

mentioned for „Teaching based on engineering applications‟, this results are 

applicable for all kind of teaching. Though there are more models for 

analyzing the factors, this suggested frame work gives a new valid and 

effective tactic for ranking. For upcoming work the results of this study can 

be compared with other MCDM Methods. 
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