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Abstract

The teacher has the main task of educating, teaching, guiding, directing, training, assessing
and evaluating his students at school. Teachers are considered achievers because teachers have
the ability to carry out their duties at school, are successful in carrying out assignments, have
personalities that are in accordance with the teaching profession and have educational insights.
A decision support system or Decision Support System (DSS) is a system that assists in making a
decision in an organization or companies by applying methods that are appropriate to the areas
of decision taken, manual decision making without the help of SPK will result in unobjective and
imprecise assessments. The Moora method is a method for making decisions that have many
criteria by applying weights to each criterion. The system created can help the school to determine
aspects of assessment based on criteria according to the needs of the school so that it is more
flexible.
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1. Introduction

Based on the Regulation of the Minister of National Education Number 35 of 2010 states
that Teachers are professional educators with the main task of educating, teaching,
guiding, directing, training, assessing, and evaluating students in early childhood
education through formal education, basic education, and secondary education " This
system is a computer-based system designed to improve the ability of decision makers to
solve semi-structured or unstructured problems.The most important part of a Decision
Support System is the data warehouse, which is subject-oriented, integrated, time-variant,
non- normalized, nonvolatile data collections that allow analyzing large amounts of data
from multiple sources with fast results (Turban E, Aronson, & Liang, 2005).

The MOORA method was first introduced by Brauers and Zavadskas in 2006 as a multi-
objective system, namely optimizing two or more conflicting attributes simultaneously
(Brauers & Zavadskas, The MOORA method and its application to privatization in a
transition, 2006). The MOORA method has a degree of flexibility and ease of
understanding in separating the subjective part of an evaluation process into decision
weight criteria with several decision-making attributes (Mandal, 2012).

It is hoped that the decisions taken are not subjective so that the quality obtained can be
in accordance with expectations so that no party is harmed. The decision to determine
whether the teacher's performance meets the acceptable quality or not is based on several
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criteria set by the school. To avoid the subjectivity of the resulting decisions, we need a
decision support system (DSS) that can help assess teacher performance in deciding to be
the best teacher. SPK is a system using a model that was built to help solve semi-
structured problems.

The process of selecting the best teacher is still subjective. One of them is by improving
the quality of teachers and giving aspirations to the best teachers. This is done with the
aim that every teacher has the motivation and enthusiasm to become the best teacher.
Several studies that have been conducted include: determining teacher achievement in
improving competence requires an assessment of teacher performance. Therefore, to
overcome the problem of choosing the best teacher, the authors created a decision support
system for selecting the best teacher with the aim of helping determine the selection of
the best teacher with the right calculations. SPK aims to present information, guide,
provide predictions and direct users of information so they can make better decisions.

2. Methodology

The steps taken to solve the problem in the decision using the moora method are as

follows:

Step 1 : Determine the purpose of identifying the evaluation attributes concerned and
inputting the criterion value for an alternative where the value will be processed
and the result will be a decision.

Step 2: Creating the MOORA Decision Matrix Represents all available information for
each attribute in the form of a decision matrix. The data in equation (1) represents
an Xmxn matrix. Where xij is the performance measurement of the ith alternative
on the jth attribute, m is the number of alternatives and n is the number of
attributes/criteria. Then a ratio system is developed in which each performance
of an alternative on an attribute is compared with a denominator which is
representative for all alternatives on that attribute.
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Step 3. Moora Normalization Matrix
Brauers, W.K., concluded that for the denominator, the best choice is the square
root of the sum of the squares of each alternative per attribute. This ratio can be
expressed as follows:

-

* L =—3a
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1 =1.2,3, 4, nadalah nomor urutan atribut atau kriteria )
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Step 4: Calculating MOORA's Multi-objective Optimization Value
a. If the attributes or criteria for each alternative are not given a weight value. The
normalized size is added in the maximization case (for favorable attributes) and
reduced in minimization (for unfavorable attributes) or in other words it reduces
the maximum and minimum values for each row to get the ranking for each row,
if it is formulated then:
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i=1, 2, ..., g—kriteria/atribut dengan status maximized,
i=g+ 1, g+ 2, ... . n—kriteria/atribut dengan status minimized;

¥% = Matriks Normalisasi max-min .

b. If the attributes or criteria for each alternative are assigned a weighted value of
importance. Giving a weight value to the criteria, provided that the maximum
criteria type weight value is greater than the minimum criteria type weight value.
To indicate that an attribute is more important it can be multiplied by the
appropriate weight (significant coefficient) (Brauers et al. 2009 in Ozcelik, 2014).
The following is the formula for calculating MOORA Multi-objective
Optimization values, Multiplication of Criteria Weight to Maximum Attribute
Value Less Multiplication of Criteria Weight to Minimum Attribute Value, if it
is formulated then:
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Step 5: Determine the Ranking Value from the MOORA calculation results
The yi value can be positive or negative depending on the maximum total
(favorable attribute) in the decision matrix. A ranking order of yi indicates the
final choice. Thus the best alternative has the highest yi value while the worst
alternative has the lowest yi value.

3. Results and Discussion
3.1 Data Analysis
Table 1. Sub Criteria

Kriteria Keterangan Nilai Sub Kriteria

C1 Jabatan Guru Sangat Baik, Baik, Cukup, Buruk
C2 Sertifikasi Guru Sangat Baik, Baik, Cukup, Buruk
C3 Lama Mengajar Sangat Baik, Baik, Cukup, Buruk
C4 Absensi Sangat Baik, Baik, Cukup, Buruk
C5 Disiplin Sangat Baik, Baik, Cukup, Buruk

3.2 Alternative Data
Where is the alternative data needed to be determined to be the best teacher after going
through the MOORA Method calculation process as follows:

Table 2. Alternative Data
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Alternatif Nama Guru
Al Marisna Situmoran
A2 Milia Hutajulu
A3 Dewi Manurung
Ad Ika Kurniawan
A5 Heri Santoso
A6 Dwi Novita

3.3 The weight value of each criterion
Table. 3 Criteria

Kriteria Keterangan Bobot  Jenis
C1 Jabatan Guru 0.25  Benefit
C2 Sertifikasi Guru 0.25  Benefit
C3 Lama Mengajar 0.15  Benefit
C4 Absensi 0.15  Benefit
C5 Disiplin 0.20  Benefit

Table 4: Discussing weighting using criteria for teacher position (C1)
Table 4 : Weighting criteria for Teacher's Position (C1)

Jabatan Guru Keterangan Bobot
90 Sangat Baik 15
80 Baik 7
60 Cukup 3
0 Buruk 0

Table 5: Discussing weighting using the criteria for Teacher Certification (C2).
Table 5. Weighting criteria for Teacher Certification (C2)

Sertifikasi Guru Keterangan Bobot
90 Sangat Baik 15
80 Baik 7
60 Cukup
0 Buruk 0

Table 6: Discussing weighting using the length of teaching criteria (C3).
Table 6. Weighting of the Length of Teaching Criteria (C3)

Lama Mengajar Keterangan Bobot
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90 Sangat Baik 15
80 Baik

60 Cukup

0 Buruk

Table 7: Discussing weighting using the absence criteria (C4).
Table 7. Weighting of absence criteria (C4)

Absensi Keterangan Bobot
90 Sangat Baik 8
80 Baik 5
60 Cukup 2

0 Buruk 0

Table 8: Discussing weighting using Discipline criteria (C5).
Table 8. Discipline criteria weighting (C5)

Disiplin Keterangan Bobot
90 Sangat Baik 9
80 Baik 7
60 Cukup 4

0 Buruk 0

Table 9 is the value obtained from the suitability rating between alternatives and criteria
Table 9. Alternative suitability ratings and criteria

Alternatif Cl C2 (3 C4 G5

Al 70 75 75 80 80
A2 70 75 75 80 85
A3 90 75 60 80 60
A4 7575 70 60 70
AS 60 80 75 80 80
A6 70 80 80 90 90

3.4 Implementation

Furthermore, to determine the selection of the best teacher, it must be calculated and
determined who is the best teacher, where the leadership/principal has difficulty
determining the selection of the best teacher so far. So based on these problems it is
necessary to implement ways to solve the problems experienced by the school
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leadership/principal. This decision support system uses the moora method (multi-
objective optimization on the basis of ratio analysis) for calculations in solving problems.
The following is the implementation of the MOORA calculation.

1. Make a decision matrix X taken from table 9

70 75 75 80 80
70 75 75 80 85
90 75 60 80 60
X=75 75 70 60 70
60 80 75 80 80
70 80 80 90 90

2. The next step is to normalize the X matrix using the 2nd equation. For Performance
Criteria (C1).

70
XU= 07 7021902 £ 757 + G0Z £ 707 Oo0L2
X*51= i =0,3912
217 707 + 702 + 902 + 752 + 602 + 702
*, —_ 90 —_
X51=  m0T 1702 1902 + 752 1 607 + 702 00029
X*41= B = 0,4191
17 V702 + 702 + 902 + 752 + 602 + 702 ’
X%1= 7025707 +902 1 752+ 602 1 702 03393
70
X* =0,3912

517 /702 + 702 + 90% + 752 + 602 + 702

3. The next step is to normalize the X matrix using the 2nd equation. For Performance
Criteria (C2).

75
XM= et i et £ 757 1 802 £ 802 | OooL?
X5 5= B = 0,3912
227 /752 + 752 + 752 + 752 + 80%Z + 802
L 75 )
X%2= ez 75717521752 802 1802 Uo0r2
X*45= B = 0,3912
“27 752 + 752 + 752 + 752 + 802 + 802
X%2= Fery7sry7sz 752+ 8021802 08
80
X*e,2: = 0,4258

V752 4+ 752 + 752 4+ 752 + 802 + 802
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4. The next step is to normalize the X matrix using the 2nd equation. For Performance
Criteria (C3).

X*13= 752 1 752 + 602 J7r5702 T 757802 - 04207
7

X*2:= 752 1752 + 757 +5752 + 807 +802 - 04207

X*33= 752+ 752 + 602 i0702 T 752802 - 03366

X*3= 752 1 752 ¥ 607 10702 T 757 +802 - 03927
7

X%2= 757 4 757 + 607 +5702 + 757+ 802 - 04207
80

X*63= 752+ 757 + 602 + 702 + 752 + 802 - 04488

5. The next step is to normalize the X matrix using the 2nd equation. For Performance
Criteria (C4).
80

X*13% /807 + 802 + 80Z + 607 + 802 + 902 - 0442
80

X*23= /807 + 80 + 802 T 607+ B0+ 97 = 04142

X*33= /802 + 807 + 802 + 602 + 802 + 907 - 04142
60

X*43= 807 + 802 + 807 + 602 + 802 + 902 03107
80

X%2= /807 + 807 + 807 + 602 + 802 + 907 04142

90
X*63= V80Z + 802 + 807 + 602 + 802 + 902 - 014660

6. The next step is to normalize the X matrix using the 2nd equation. For Performance
Criteria (C5).

X"12= /802 + 857 + 607 i0702 + 802 +907 - 04180
X*23= /807 + 852 + 607 i5702 + 802 +907 - 04442
60
X*33= /502 1 852 + 607 70+ B0+ 97 =0,3135

7
X*43= /802 + 852 + 607 + 707 + 802 + 907 _ 0:36%8
X*53= = =0,4180
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/802 + 852 + 602 + 702 + 802 + 902

90

X

Then get the results of the normalization of the X matrix obtained by the matrix X*i,j

below:

X%ij

0,3912
0,3912
0,5029
0,4191
0,3353
0,3912

0,3992
0,3992
0,3992
0,3992
0,4258
0,4258

* —
637 /802 + 852 + 602 + 702 + 802 + 902

0,4207
0,4207
0,3366
0,3927
0,4207
0,4488

7. Calculating the Optimization Value

Y*1 = (0.25*0,3912)+(0.25%03992)+(0.15*0,4207)+(0.15*0,4142)+(0.20*0,4180) = 0,4064
Y*2 = (0.25*0,3912)+(0.25%03992)+(0.15*0,4207)+(0.15*0,4142)+(0.20*0,4442) = 0,4117
Y*3 = (0.25%0,5029)+(0.25*03992)+(0.15*0,3366)+(0.15*0,4142)+(0.20*0,3135) = 0,4009
Y*4 = (0.25%0,4191)+(0.25%03992)+(0.15*0,3927)+(0.15*0,3107)+(0.20*0,3658) = 0,3832
Y*5 = (0.25*0,3353)+(0.25*0,4258)+(0.15*0,4207)+(0.15*0,4142)+(0.20*0,4180) = 0,3991
Y*6 = (0.25%0,3912)+(0.25*0,4258)+(0.15*0,4488)+(0.15*0,4660)+(0.20*0,4703) = 0,4355

=0,4703

0,4142
0,4142
0,4142
0,3107
0,4142
0,4660

8. Determining Ranking Value from Ranking Results

Then from the results of calculating the Optimization Value, we can see the ranking

0,4180
0,4442
0,3135
0,3658
0,4180
0,4703

of each alternative from calculating the criteria for each teacher:

Table 10 : Ranking Results

Alternatif  Nama Guru Nilai Rangking
Al Marisna Situmoran 0,4064 3
A2 Milia Hutajulu 0,4117 2
A3 Dewi Manurung 0,4009 4
A4 Ika Kurniawan 0,3832 6
A5 Heri Santoso 0,3991 5
A6 Dwi Novita 0,4355 1

It can be seen from Table 10. The results of the ranking show that the best teacher was
found, namely Alternative A6 with the name Jumianto with a value of 0.4355, which is

the best teacher in rank 1.

4. Conclusion
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From the results of the research in determining the selection of the best teacher at YAPIM
Biru-Biru Vocational School based on 6 existing criteria, that the application of the
MOORA method can produce the best alternative, namely ranking 1 of each available
alternative. With the application of the MOORA method, it can assist school
leaders/principals in making a decision in determining the best teacher in the school.
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