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Abstract— Generally, if there are several complex criteria, 

constraints will occur in decision making. The decision making 

process faces the priority of several alternatives. Sometimes, 

decision making occurs using mere subjective values. This is not 

supposed to happen in determining teacher’s quality. Based on 

Indonesian Law No. 14 of 2005 concerning Teachers and 

Lecturers, it is stated that the intended teacher competencies are 

pedagogic competence, personality competence, social 

competence, and professional competence. These four criteria 

are the basic criteria for determining teacher’s quality. The 

Analytic Hierarchy Process (AHP) method is one of the methods 

in the Multi Criteria Decision Method (MCDM) which can 

provide solutions to support decision makers to determine the 

quality of teachers to be assessed. The results of this study are 

in the form of an application to determine the quality of teachers 

based on the ratings assessed from the four criteria with 19 sub 

criteria. Based on the experimental results, the criteria used for 

consistency of weighted priority level analysis were found to be 

consistent and the best quality of teacher based on all available 

alternatives. So the results of alternative rankings can be used 

as basic guidelines to help decision making. 

Keywords— Decision support, teacher competencies, MCDM, 

AHP, teacher quality. 

I. INTRODUCTION 

Teachers become one of determiners of Education 

Quality. In Act No.14 year 2005 about teachers and lecturers 

and the Regulation of State Minister for Utilization of State 

Apparatus and Bureaucracy Reformation No. 16 year 2009 

about teacher’s functional position and its credit number, 

teachers have to perform 4 competences namely: pedagogic, 

personality, social and professional competence and a 

professional teacher has to conduct Continuing 

Professionality Development (CPD). CPD means self-

development, scientific publication and innovative works.      

This study is meant to overcome problems in decision 

making related to the continuing of teacher’s quality. The 

background of problem in this study is based on the national 

issue nowadays that professional teachers have orientation 

not on the quality of their profession but only on 

remuneration, instead; there is a difficulty to analyze data to 

assist decision making process of professional teacher’s 

quality/; there is also a difficulty to make a data report either 

in the aspect of quality, accuracy or time, therefore it is hard 

to determine reward and punishment for professional 

teachers. Reference [1] in his research, divides categories of 

continuing development assessment for professionality of 

certified teachers with the following categories: high, average 

and low. A conducted research for teachers of SMK 

Technology in the entire Malang Raya, there is lack of 

interest for the certified teachers to upgrade or improve their 

competence of professionalism. Reference [2] in his research 

states that Indonesian Government effort will be useless 

when the performance of certified teachers (professional 

teachers) is not better than that before being certified. This 

happens when after being certified their performance decline 

because they no longer feel being assessed and given no 

sanction. This is the reason why evaluation needs to be done 

for certified teachers sustainably. 

Criteria that will be used in this study are taken from [3] 

research in which certified teachers have to fulfill several 

criteria that can be seen from table I as follows:  

TABLE I.  CRITERIA AND SUB CRITERIA OF PROFESSIONAL 

TEACHERS 

No Criteria Sub Criteria Explanation 

1.  Pedagogic 
(Pe) 

Understanding learners 
(Pe1) 

Designing RPP (Pe2) 

Performing RPP (Pe3) 
Evaluating learning 

outcome (Pe4) 

Developing  learners 
(Pe5) 

Reflected from the level 
of understanding of 

students, design and 

execution of learning, 
evaluation of learning 

outcome and 

development of 
students to actualize the 

various potentials 

owned 

2.  Personality  

(K) 

Steady personality, 

stable, mature, skillful, 

authoritative (K1) 
Become an example for 

his learners (K2) 

Become an example for 
the people (K3) 

Has noble personality 

(K4) 

Reflected from personal 

ability such as steady 

personality, stable, 
mature, skillful, 

authoritative, become 

an example for his 
learners and people and 

has noble personality. 

3.  Social (S) Able to communicate 
and associate 

Reflected from 
teacher’s ability to 
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No Criteria Sub Criteria Explanation 

effectively with 

learners (S1) 

Able to communicate 

and associate 

effectively with the 

same teachers (S2) 
Able to communicate 

and associate 

effectively with 
parents/guardians of 

learners (S3) 

Able to communicate 
and associate 

effectively with 

surrounding people 
(S4) 

communicate and 

mingle with learners, 

teachers, educators, 

parents/guardians and 

people effectively 

4.  Professional 

(Pr) 

Mastering the learning 

material broadly (Pr1) 
Mastering the 

curriculum material and 

knowledge substance 
comprising the material 

(Pr2) 

Mastering the structure 
and methodology of his 

knowledge  (Pr3) 

Reflected from the 

mastery of learning 
material broadly and 

deeply covering 

curriculum of subject 
materials at school and 

the substance of 

knowledge comprising 
the material and the 

mastery of structure and 

methodology of his 
knowledge. 

5.  Innovation 

development 

(Pi) 

Availability of 

scientific publication 

(Pi1) 
Created innovative 

works (Pi2) 

Reflected from the 

ability in 

innovation/developing 
innovation of teacher’s 

knowledge applied in 

teaching and learning 
activity. 

6.  Utility of 

technology 
(Pt) 

Utility of information 

technology in teaching 
and learning activity 

(Pt1) 

Reflected from the 

ability to use/apply 
technology in teaching 

and learning activity. 

II. PROPOSED METHOD 

A. Multi Criteria Decision Making (MCDM ) 

MCDM method is developed to support decision making 

process [4][5]. MCDM is used a lot  as a tool to solve 

problems for performance-type, resource management, 

policy and strategy of a company, public policy, political 

strategy and planning [4-12]. Decision supporter plays a role 

to give support in decision making and not replacing the role 

of decision maker. In other words, decision supporter exists 

to improve efficiency in decision making [9]. 

B. Analytic Hierarchy Process (AHP) 

One of methods in MCDM is Analytic Hierarchy Process 

(AHP). This method is developed by Thomas. L Saaty, an 

expert mathematician who worked at University of Pittsburg 

America in early 1970’s. It is a framework to make a decision 

effectively to complex problems to simplify and accelerate 

decision making process by solving problems into  a smaller 

part , to arrange this  part or variable in one hierarchy , to give 

numerical value to subjective consideration about the 

importance of each variable and synthesize this various 

consideration to determine which variable having the highest 

priority and acting to influence the result in that situation[13]. 

It is particularly useful method when the decision maker 

is unable to construct utility function  [6]. In Fig. 1 shows the 

AHP Hierarchical structure 3 levels. 

 

Fig. 1. Hierarchical structure of the AHP 

Based on [12] in [9] there are 10 steps in Analytical Hierarchy 

Process (AHP) are as follows: 

1. The first step we need determine the problem then set the 

solution and compile the problem encountered hierarchy; 

2. Comparing each criterion in pairs to define the criteria 

weight. This process uses the Pair-wise Comparison 

Judgement Matrices (PCJM) method based on priority 

scheme, described in Table II: 

TABLE II.  RATIO SCALE IN THE AHP [14], [9]. 

Intensity 

of 

Interest 

Linguistic Information 

1 Equal Both elements are same 

important 

3 Moderate One element is not considerably 
more important than the other  

5 Strong One element is more important 

than the other 

7 Demonstrated One element is obviously more 
important than any other element 

9 Extreme One of the most extremely 

important elements of the other 

elements 

2,4,6,8 Intermediate 

Value 

Values between two adjacent 

consideration values 

Inverse If for activity “i” gets one number over activity “j”, 

then “j” has its opposite value than “i” 

3. Summing the value of each matched pair matrix column 

then dividing each value from the column with the sum 

of the corresponding columns. This step will perform 

normalization on a pairwise comparison matrix. 

 𝑎̅𝑗𝑘 =
𝑎̅𝑗𝑘

∑ 𝑎𝑙𝑘
𝑚
𝑙=1

 (1) 

4. Calculates the synthesis weight by sum every column in 

the similar row from the comparison normalization result 

of the matrix. 

 ∑ column = 𝑘1 + 𝑘2 + 𝑘3 + ⋯ +  𝑘𝑛  (2) 

5. Calculates the eigenvalues by multiply each matched 

matrix columns in the similar row, then being lifted by 

an existing criterion number. 

 𝜆1 = (𝑘1 x 𝑘2 x 𝑘3 x … 𝑘𝑛)1/𝑛 (3) 
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6. Calculates each criterion priority weight by means of the 

eigenvalues for each criterion divided by the total 

number of eigenvalues. 

7. Divide the synthesis weight by priority weight to 

calculates the importance of each criterion. 

8. Divide the total number of importance values by the 

number of criteria to calculate the maximum eigenvalue 

(𝜇𝑚𝑎𝑥). 

9. Measures the consistency of use to ensure that judgment 

for decision making is high consistency.  

 max( )

1

−
=

−

n
CI

n

  (4) 

Where,   

𝐶𝐼  = Consistency Index 

𝜇𝑚𝑎𝑥  = Maximum eigenvalue  

𝑛  = Number of elements 

10. Based on Saaty [15] suggested that CR value should not 

exceed 0.1 for a confident result. Calculate CR by 

divided consistency index and index random 

consistency. 

 

 𝐶𝑅 =  
𝐶𝐼

𝑅𝐼
 (5) 

Where: IR 

CR = Consistency Ratio 

CI = Consistency Index 

RI = Index Random Consistency 

 

𝑅𝐼 values can be seen in Table below  

TABLE III.  THE R.I FOR DIFFERENCE SIZE MATRICES [15] 

Number of 

elements 
R.I 

3 0.52 

4 0.89 

5 1.11 

6 1.25 

7 1.35 

8 1.40 

9 1.45 

10 1.49 

11 1.51 

12 1.54 

13 1.56 

Accuracy Testing is closeness measurement of 

measurement result to the true value/ reference value. In this 

research, this accuracy testing is conducted to see the 

capacity of this calculation in decision making. In the 

research of [9] accuracy calculation is done by calculating the 

number of accurate diagnosis divided by total data. This level 

of accuracy can be obtained by using the following 

calculation: 

 accuracy =  
∑ 𝑡𝑟𝑢𝑒 𝑡𝑒𝑠𝑡 𝑑𝑎𝑡𝑎

∑ 𝑡𝑒𝑠𝑡 𝑑𝑎𝑡𝑎
 ×  100% (6) 

III. MAIN RESULT 

In this research, we did several steps shown in below. The 

first step we determine data sets which we collected from 

Department of Education and Culture in Manado City and the 

next step is based from the AHP steps below. Fig.2 shows the 

flow diagram of AHP work process. 

Determine Data sets

Normalization of Pair Matrices

Calculate the Synthetic Weight

Calculate Eigenvalues

Calculate Priority Weight

Value of Interest and Maximum 

Eigenvalues

Check consistency of CI and CR

Alternatives Rank

 

Fig. 2. Research Flow Chart 

In the early step after teachers’ assessment data were 

obtained, the researcher made comparison matrices by using 

Pair-wise Comparison Judgment Matrices Method (PCJM). 

The matrix of comparison result was done on each criterion, 

one of matrices for Pedagogic Criteria can be seen on Table 

IV as follows:    

TABLE IV.  PEDAGOGIC CRITERIA PAIR-WISE COMPARISON MATRICES 

Pedagogic (Pe) Pe1 Pe2 Pe3 Pe4 Pe5 

PE1 1.00 3.00 3.00 5.00 2.00 

PE2 0.33 1.00 3.00 3.00 0.33 

PE3 0.33 0.33 1.00 3.00 0.33 

PE4 0.20 0.33 0.33 1.00 0.25 

PE5 0.50 3.00 3.00 4.00 1.00 

 

The next step is to analyze criteria by conducting 

normalization to all pair-wise matrices in all criteria by using 

the formula on equation (1) above. Then priority vector 

calculation was done by using equation (2) and equation (3) 

for the result of normalization which was obtained from pair-

wise matrices and priority vector for pedagogic criteria, can 

be seen on the following table:  
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TABLE V.  NORMALIZATION AND PRIORITY VECTOR OF PEDAGOGIC 

CRITERIA 

Normalization 

(Pe) 
Pe1 Pe2 Pe3 Pe4 Pe5 SUM 

Priority 

vector 

PE1 0.42 0.39 0.29 0.31 0.51 1.93 0.39 

PE2 0.14 0.13 0.29 0.19 0.09 0.83 0.17 

PE3 0.14 0.04 0.10 0.19 0.09 0.55 0.11 

PE4 0.08 0.04 0.03 0.06 0.06 0.29 0.06 

PE5 0.21 0.39 0.29 0.25 0.26 1.40 0.28 

Before doing the ranking, it is important to conduct 

consistency testing from the result of priority vector 

calculation, in which the value of CR from all calculation in 

each criterion must be evidenced. The true value is 

determined by the value of CR < 0,1 [15]. 

Criteria 𝝁𝒎𝒂𝒙 CI RI CR Result 

Pedagogic (Pe) 5.28569 .0714 1.11 0.0643 
Consistent 
(CR<0.1) 

Personality 

(K) 
4.07159 0.0239 0.89 0.0268 

Consistent 

(CR<0.1) 

Social (S) 4.01454 0.0048 0.89 0.0054 
Consistent 

(CR<0.1) 

Professional (Pr) 3.00921 0.0046 0.52 0.0089 
Consistent 

(CR<0.1) 

Innovation 

development (Pi) 
2.00000 0 0 0 

Consistent 

(CR<0.1) 

Utility of 

technology (Pt) 
1.00000 0 0 0 

Consistent 

(CR<0.1) 

From the table above, there are 2 criteria in which the 

consistency testing is not necessary to be calculated because 

the RI value is nil with each of number of elements 𝑛 is 2 and 

1. In the last step, assessment of final weight on each criterion 

was done and continued with ranking by using the data of 

teachers’ assessment result. Table A1 in Appendix shows the 

result using priority vector of each sub indicator. From the 

calculation above, the last result of assessment for 3 highest 

values are shown in the following Table A2 in Appendix.  

The testing of accuracy level where in this case the level 

of conformity obtained by expert which will be searched with 

data calculated by using AHP method is as follows:  

accuracy =  
26

30
 ×  100%  = 86.67% 

It is obtained that the accuracy level is 86.67 % resulted 

from true data test which is 26 and the number of data test is 

30. 

IV. CONCLUSION 

This research determines and evaluate the teacher’s 

quality in doing their duties and responsibilities as educators 

uses 6 criteria with 19 sub-criteria. The level of priority for 

each criterion shows that pedagogic criteria is an 

understanding to learners/students (Pe1) with priority vector 

of 0.39; personality criteria is to have a noble character (K4) 

with priority vector 0.482; professional criteria is to master 

broadly learning material (Pr1) with priority vector of 0.54; 

innovative development criteria is the availability of 

scientific publication (Pi1) with priority vector of 0.75 and 

the last is the utility of information technology. From 30 

teacher assessment alternatives by using AHP, the 3 highest 

final results are obtained namely:7.334, the second is 7.302 

and the third is 7.277. The accuracy level using AHP in this 

case is 86.67%.  
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APPENDIX 

TABLE A1.  NUMBER OF WEIGHT OF EACH ASSESSMENT AND RANKING 

 

Name 

Criteria 
Pedagogic (Pe) Personality (K) 

Social (S) 
Professional (Pr) Innovation (Pi) 

Utility of 

Tech 

Number 

of 

values 

Number 

of 

weights 

Final 

Result 
Rank 

Pe1 Pe2 Pe3 Pe4 Pe5 

weight 

of PE 

K1 K2 K3 K4 

weight 

of K 

S1 S2 S3 S4 

Weight 

of S 

Pr1 Pr2 Pr3 

Weight 

of Pr 

Pi1 Pi2 

weight 

of Pi 

Pt 

weight 

of Pt Priority 

Vector 0
.3

9
 

0
.1

7
 

0
.1

1
 

0
.0

6
 

0
.2

8
 

0
.2

5
9
6
 

0
.1

7
 

0
.1

2
0
2
 

0
.4

4
9
5
 

0
.4

8
2
 

0
.2

7
2
 

0
.1

5
8
 

0
.0

8
8
 

0
.5

4
 

0
.3

0
 

0
.1

6
 

0
.2

5
 

0
.7

5
 

1 

Teacher 

1 
 7.0 8.0 5.0 8.0 7.0 7.003 6.0 8.0 6.0 6.0 6.341 9.0 9.0 8.0 8.0 8.754 7.0 8.0 8.0 7.461 7.0 6.0 6.250 8.0 8.0 139 43.81 7.302 2 

Teacher 
2 

 8.0 9.0 7.0 8.0 8.0 8.056 8.0 6.0 8.0 6.0 6.760 7.0 6.0 6.0 8.0 6.659 4.0 5.0 5.0 7.461 4.0 4.0 4.000 7.0 7.0 124 36.94 6.156 20 

Teacher 

3 
 9.0 9.0 9.0 7.0 9.0 8.885 5.0 8.0 5.0 5.0 5.512 8.0 7.0 6.0 7.0 7.325 7.0 8.0 8.0 7.461 5.0 6.0 5.750 8.0 8.0 136 42.93 7.156 5 

Teacher 
4 

 8.0 8.0 6.0 8.0 7.0 7.449 7.0 8.0 7.0 6.0 6.721 7.0 6.0 5.0 8.0 6.501 8.0 7.0 8.0 7.703 4.0 3.0 3.250 4.0 4.0 125 35.67 5.946 21 

Teacher 

5 
 7.0 7.0 7.0 8.0 7.0 7.057 8.0 6.0 8.0 7.0 7.029 8.0 8.0 6.0 6.0 7.508 7.0 8.0 8.0 7.461 7.0 6.0 6.250 6.0 6.0 135 41.49 6.914 9 

Teacher 

6 
 5.0 5.0 5.0 8.0 5.0 5.172 7.0 8.0 7.0 8.0 7.620 8.0 8.0 9.0 7.0 8.069 8.0 8.0 8.0 8.000 8.0 8.0 8.000 5.0 5.0 135 41.86 6.977 8 

Teacher 
7 

 8.0 9.0 8.0 8.0 8.0 8.167 8.0 8.0 8.0 6.0 7.101 8.0 7.0 8.0 5.0 7.463 6.0 6.0 5.0 5.836 6.0 6.0 6.000 8.0 8.0 136 42.57 7.095 7 

Teacher 

8 
 7.0 8.0 8.0 8.0 4.0 6.496 6.0 6.0 8.0 9.0 7.589 5.0 4.0 5.0 5.0 4.728 5.0 6.0 5.0 5.297 7.0 6.0 6.250 9.0 9.0 121 39.36 6.560 15 

Teacher 
9 

 8.0 8.0 5.0 8.0 8.0 7.668 8.0 9.0 8.0 7.0 7.721 8.0 8.0 6.0 7.0 7.597 8.0 8.0 8.0 8.000 8.0 9.0 8.750 3.0 3.0 142 42.74 7.123 6 

Teacher 

10 
 7.0 8.0 7.0 8.0 4.0 6.385 7.0 6.0 9.0 9.0 7.969 7.0 6.0 5.0 5.0 6.237 7.0 6.0 8.0 6.867 3.0 4.0 3.750 8.0 8.0 124 39.21 6.535 17 
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TABLE A2. THE 3 HIGHEST RANK FROM TEACHERS’ ASSESSMENT RESULT 

 

 

 

 

 

Name 

Criteria 
Pedagogic (Pe) Personality (K) 

Social (S) 
Professional (Pr) Innovation (Pi) 

Utility of 

Tech 

Number 

of 

values 

Number 

of 

weights 

Final 

Result 
Rank 

Pe1 Pe2 Pe3 Pe4 Pe5 

weight 

of PE 

K1 K2 K3 K4 

weight 

of K 

S1 S2 S3 S4 

Weight 

of S 

Pr1 Pr2 Pr3 

Weight 

of Pr 

Pi1 Pi2 

weight 

of Pi 

Pt 

weight 

of Pt Priority 

Vector 0
.3

9
 

0
.1

7
 

0
.1

1
 

0
.0

6
 

0
.2

8
 

0
.2

5
9
6
 

0
.1

7
 

0
.1

2
0
2
 

0
.4

4
9
5
 

0
.4

8
2
 

0
.2

7
2
 

0
.1

5
8
 

0
.0

8
8
 

0
.5

4
 

0
.3

0
 

0
.1

6
 

0
.2

5
 

0
.7

5
 

1 

Teacher 

1 
 7.0 8.0 5.0 8.0 7.0 7.003 6.0 8.0 6.0 6.0 6.0 9.0 9.0 8.0 8.0 8.754 7.0 8.0 8.0 7.46104 7.0 6.0 6.3 8.0 8.0 139 43.8093 7.302 2 

Teacher 

20 
 7.0 8.0 7.0 4.0 7.0 6.995 8.0 7.0 9.0 5.0 5.0 6.0 7.0 7.0 8.0 6.606 7.0 8.0 8.0 7.46104 8.0 8.0 8.0 8.0 8.0 139 43.6628 7.277 3 

Teacher 
22 

 7.0 8.0 7.0 7.0 8.0 7.446 7.0 5.0 7.0 6.0 6.0 8.0 8.0 6.0 7.0 7.597 7.0 7.0 7.0 7 7.0 8.0 7.8 8.0 8.0 139 44.0023 7.334 1 

Name 

Criteria 
Pedagogic (Pe) Personality (K) 

Social (S) 
Professional (Pr) Innovation (Pi) 

Utility of 

Tech 

Number 

of 

values 

Number 

of 

weights 

Final 

Result 
Rank 

Pe1 Pe2 Pe3 Pe4 Pe5 

weight 

of PE 

K1 K2 K3 K4 

weight 

of K 

S1 S2 S3 S4 

Weight 

of S 

Pr1 Pr2 Pr3 

Weight 

of Pr 

Pi1 Pi2 

weight 

of Pi 

Pt 

weight 

of Pt Priority 

Vector 0
.3

9
 

0
.1

7
 

0
.1

1
 

0
.0

6
 

0
.2

8
 

0
.2

5
9
6
 

0
.1

7
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