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Abstract
Predicting of the best teacher in Indonesia aims to spur the development of the growth and improve the quality of the education. In this paper, the predicting  of the best teacher is implemented based on predefined criteria. To help the predicting process, a decision support system is needed. This paper employs Multi Atribute Decesion Making Weighted Product (MADMWP) method. The result of this method is tested some teachers in  junior high school islamic boarding Al-Barokah school, Simalungun, North Sumatera, Indonesia. This system can be used to help in solving problems of the best teacher prediction.
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Introduction
The teacher is  professional educator who has the task, function, and the important role in educating the nation. Professional teachers expected to participate in national development to realize the Indonesian people the fear of God, excel in science and technology, has a soul aesthetic, ethical, noble character, and personality. It is no exaggeration to say that the future of society, nation and state, largely determined by the teacher. The teaching profession needs to be improved and developed constantly proportionally according to the functional position of teachers. In addition, for the functions and duties inherent in the functional position of teachers conducted in accordance with the applicable rules, so it is necessary to assess teacher performance which guarantee a quality learning process at all levels of education[1].
On this occasion the author wants to examine the teachers in junior secondary schools islamic boarding school Al-Barokah to determine the best teacher. According to[1]. Teacher evaluations are intended not to make it difficult for teachers but otherwise teacher performance appraisal carried out to realize a professional teacher. To avoid subjectivity of assessment is that there is no injured party, then the decision required a Decision Support System (DSS) that can help assess the results of the teacher's performance. DSS is a system built using the model to help resolve the problems of semi-structured and therefore the author tried to apply the best teacher assessment system based methods Product Weight.
Rudimentary
Decision Support System
Decision Support System is a computer-based system that accumulates a variety of information from various sources, present into organized form, analyze and facilitate the evaluation of the assumptions underlying the usage of certain models[2].A decision can be defined as a choice that has been taken from two or more available alternatives[3]. Each person must make many decisions every day. Potential option of a judgment is formed after learning objective and the alternative minimum[4].Decision Support System can also be defined as a computer-based information system that combines models and data in an attempt to solve the problem of semi-structured and some unstructured problems with user intervention[5].Decision Support System can provide an informative analysis to improve the efficiency of decision-making within an organization[6]. Decision Support System, including the decision models, data, and the user interface are very important unity[7].

Decision Support System Components
Decision Support System must have three components that determine technical capabilities of Decision Support Systems[8]i.e.:
Sub-system Management Database, which is a sub-systems that manage the data by entering a database containing relevant data and managed by software.
Sub-system Base Management Model, which regulates all issues sub-system integration and data access models of the existing decision in a Decision Support System.
Sub-system Software Operator Dialogue. This sub-system includes all relations between Decision Support Systems and Users.

Decision Support System Requirements
According toBidgoli, the terms of a decision system [9] is given as follow:
Requires hardware
Requires software
Requires people (designers and users)
Designed to support a decision
Should be able to help decision makers at every level of decision, and
Emphasizing the problem of unstructured and semi-structured.

Steps of Decision Making Process
The necessary steps in the process of decisionmaking according to [8], are given as follow:
Intelligence
Forming the perception of the faced situation is to recognize the decisionsituations and defining the main characteristics that exist in these situations
Build a model that represents the situation
A model is a vehicle to assist in estimating the likely impact of a decision situation.
Quantitative selection of the size of the fee (disbenefits) and the most appropriate benefits for the faced situation.

Design
The selection of the specific alternatives that are formed by identifying and formulating clear steps can be performed.
Selection
Evaluate the benefits and costs (disbenefits) of all alternative measures, namely the ratings due to the application of any alternative measures by using measurements of costs and benefits.
Establish criteria to select the best step, namely the adoption of legislation by correlating the results with the aim of making a decision.
Completion of the decision situation i.e taking a step on the basis of acceptable criteria.
The steps above can be done repeatedly, either whole or partial steps. It is carried out continuously until the decision situation completely resolved.

Characteristics and Decision Support System Capabilities
In respect of the number of the definition put forward regarding the definition and implementation of a Decision Support System, affecting there are many views on the system[10]. Decision Support System has characteristics and abilities [11], namely:
Supports all activities of the organization
Supports several decisions that interact can be used repeatedly and constantly
There are two main components, namely data and models
Using big external and internal data 
Having the ability what-if analysis and goal seeking analysis
Using some quantitative models

Multi Atribute Decesion Making Weighted Product (MADMWP)
The MADMWP is similar toWSM and also referred to as Multiplicative Exsponent Weighting (MEW). This is another model of MADM scoring, the main difference is instead of adding the usual in mathematical operations, but now it is multiplication. The MADMWP is a finite set of alternative decisions described in terms of some criteria for decision[5].Preference for alternative Siis given as follows:


						(1)
where
S	= Alternative preference analogous to the vector S
xij	= The variable value of the alternatives on each attribute
wi	= Value weight criteria
n	= The number of criteria
i	= alternative value
j	= value criteria


whereis the rank of positive value to attribute profits, and negative values to attribute costs. Relative preference of each alternative, given as:


						(2)

where
v	: Alternative preference analogous to a vector v
x	: Values Criteria
w	: Weights Criteria / Sub criteria
i	: Alternative
j	: Criteria
n	: The number of criteria

Example of WSM will be used also to explain the formula ofthis MADMWP as given in Table 1 as follow.

Table 1:Sample weight value criteria

	Criteria
	K1
	K2
	K3

	Alternative
	0.2
	0.4
	0.3

	A1
	15
	10
	10

	A2
	20
	10
	15

	A3
	30
	15
	10

	A4
	20
	25
	15

	A5
	15
	15
	10



The MADMWP value calculation will be done using the formulas in equations (1) and (2). From the above results, it can be seen which one is the best alternative, and the results can be seen in Table 2 as follow:

Table 2: Results on Ranking MADMWP

	Alternative
	MADMWP values

	A4
	23.3797

	A3
	16.3506

	A2
	13.9028

	A5
	13.2809

	A1
	11.2925



3. Data and Methods
Described purpose of this research is that the future quality of education and quality of teachers more professional in educating students to create students who are intelligent, skilled, and good morals. 
In this section we begin by describing a case study, how to make a model of rules to define the best teachers to provide supporting data from the school, teacher and student’s questionnaire that can be used as a guide in decision-making analysis.
Data were collected from teacher’s files in junior secondary level Pesantren Modern Al Barokah and create a questionnaire to students to also provide value to determine the best teachers in the school.

3.1. Location and Time Research
The research was conducted in junior secondary level Pesantren Modern Al Barokah l , Gotong Royong Street, Silinduk Village, Kab. Simalungun. The timing of the research carried out for 4 (four) months starting in March 2016 until June 2016. For more details, schedule of activities can be seen in the table below :
Table 3: Schedule of Activities
	No
	Research Activities
	March
	April
	May
	June

	
	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4

	1
	Data Collection
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Study Documentation
	
	
	
	
	
	
	
	
	
	

	
	Interview
	
	
	
	
	
	
	
	
	
	

	
	Questionnaire
	
	
	
	
	
	
	
	
	
	

	2
	System Planning
	 
	 
	 
	 
	 
	 
	 
	 

	3
	System Implementation
	 
	 
	 
	 
	 



3.2. Research procedure
In conducting this research the authors make the process stages of matter, stages approach, stages of development, implementation, stages results will be described below :
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Figure 1: Process Research

3.2.1. Stages Problems (Problem)
At this stage, will seek and discuss the existing problems, the existing problems raised  to be used as a study. In this research raises the issue of how to create a system to determine the best teachers and the criteria for the selection of the best teachers.

3.2.2. Stages Approach
At this stage, will discuss the approaches used in the manufacture of the system determine the best teachers to collecting data, the selection method of literature, like text books, papers, journals, scientific papers, and other supporting sites.

3.2.3 Stages of Development
At this stage, will discuss about the system that has been formed to be expanded into a computerized application, and at this stage, communicate about the design process of Storyboard and Unified Modeling Language (UML). After the design process is complete, then proceed with the coding, coding processes that exist in making this decision the system is by using the PHP programming language and then proceed with the process of testing or the testing process by using the method of Weighted Product.
By using Testing Weighted Product, will calculate each weight of the test criteria is to ascertain whether the processes undertaken to produce output that corresponds to their designs.

3.2.4. Stages Of Implementation
At this stage, will discuss the implementation, decision support systems will be applied to Modern Pesantren Al Barokah junior secondary level. Application is implemented to obtain data precission Recall which such data is data about the compatibility of information requests with answers to information requests.

3.2.5. Stages Results
At this stage, will discuss the result of which is the ultimate goal to be achieved, ie the creation of a decision support system using the method of Weighted Product proven to improve the accuracy of the selection of the best teachers and minimize errors.

3.3. Method of collecting data
In this study, the authors collected data from the school administration to get the data teacher at junior secondary level Pesantren Modern Al Barokah 2016. Some of the data is the data supporting graduate teachers, the relationship between graduates with subjects in teaching, student test results data.
Furthermore, the authors conducted interviews to teachers teaching to approach and ask for opinions about wanting holding of determining the best teachers in schools with the aim of improving the quality of education and also the professionalism of teachers in teaching and the extent to which the success of teachers.
After conducting interviews, the authors also engage students to conduct an assessment to determine the best  teacher by giving questionnaires to students, there are 20 questions relating to the assessment of teachers in teaching that every question will be rated from 1 to 5. 



QUESTIONNAIRE RESEARCH

DETERMINE THE BEST TEACHERS IN JUNIOR SECONDARY SCHOOL OF PESANTREN MODERN AL BAROKAH 
Charging instructions!
Read the following statements carefully and thoroughly;
Choose alternative answers according to the way you naturally with a check mark (√)
Information:
5	: Very Agree
4	: Agree
3	: Doubt
2	: Less Agree
1	: Very Disagree
3. Your Answers does not affect the value of your subjects;
4. Please answer honestly.

Variable assessment of the student to determine the best teacher

1. Name of the Master in value	: .......................................... ,
2. Subject				: ...........................................

	No. Item
	Statement
	5
	4
	3
	2
	1

	1
	Q1 
	
	
	
	
	

	2
	Q2
	
	
	
	
	

	3
	Q3
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	19
	Q19
	
	
	
	
	

	20
	Q20
	
	
	
	
	



Figure 2 : Determining the Best Teacher Questionnaire
Questionnaire data were collected again after the student completes an assessment directly, each student will be totalized assessment of each teacher. Then the data be treated by helping of software microsoft excel 2007
Table 4: Data set of Values Questionnaire
	Code Appraisers

	G
	G
	G
	G
	G
	G
	G
	G
	G
	G
	G

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	etc. ...

	001
	…
	…
	…
	…
	…
	...
	…
	…
	…
	...
	…

	Etc. ...
	…
	…
	…
	…
	…
	...
	…
	…
	…
	...
	…

	Amount
	…
	…
	…
	…
	…
	...
	…
	…
	…
	...
	…

	NR
	…
	…
	…
	…
	…
	...
	…
	…
	…
	...
	…


Data in Table 4 above can be explained that:
G1 through G etc .. is the name of the teacher will be evaluated.
Appraisal Code 001 up to code etc .. are students who perform direct assessment, the code is created at the time of judgment so that the data can be organized and given randomly, out after assessing the code is not valid.
The amount is the result of points collected every teacher who has come from students.
NR is the average value of each teacher.

3.4. Device Of Research
This research uses tools such as hardware (hardware) PC or Laptop. In the process of making the application,  the minimum computer configuration is as follows :
1. Processor with a speed of 1000 MHz process
2. Operating System version of Microsoft Windows XP or more
3. Primary Memory (RAM) with a capacity of 1 GB
4. VGA with a minimum resolution of 800x600 pixels
5. Mouse
6. Keyboard
While for the software (software) applications using Dreamweaver, XAMPP and web programming language PHP / mySQL.

4. Result And Discussion
4.1. analysis System
Analysis of a system that is focused on understanding of information functionality, and performance software. There are several stages to be done on systems analysis in this research,  ie  analyze all the problems and needs analysis decision support system.

4.2. Problem Analysis
Know the problem is the first step in the analysis phase of the system. Issue (problem) can be defined as a question to be solved. This problem which causes the target system can not be achieved. Hence, at this stage of system analysis the first step must be done by the analysis is to identify in advance the problems that occur. Identifying the problems started with reviewing the subject of the existing problems.
The problem in determining the best teacher in Junior secondary  rate Modern Pesantren Al Barokah is the lack of tools that make it easy for decision makers or the management to obtain a result or valuation multiple locations quickly and accurately.
The process of determining the best teachers has never been done by schools, new in this research determines the best teacher is done by formulating several criteria for the assessment of learning outcomes of children, assessment of students, graduate teachers, discipline / teacher absenteeism and teacher creativity. It is expected that the results of the research conducted will produce a new system to help the management to improve the quality of education and the quality of teacher professionalism.
By using the method of Weighted Product researchers, will develop the system determines the best teachers, each given the criteria specified proportion of the value and the different weights in accordance with the provisions of the school.

4.1.1. System Requirements Analysis
Using the method of Weighted Product, each  criteria that determined given proportion of the value and the different weights in accordance with the provisions made by the decision makers, it will get results with an alternative determine the best teachers , as for such provisions are :
The criteria required
Assessment Criteria taken by references from the book of teacher performance assessment issued by the Directorate of Quality Improvement of Teachers and Education Personnel Ministry of Education in 2008, according to the researchers concluded there are six criteria to determine the best teacher :

a. Student’s Learning Outcomes
Learning outcomes of all students at the end of the semester will be seen how the percentage of successful students in the teacher’s test subjects, the students passed when getting the value of at least 5.5, if <5.5 is considered failed.
Table 5: Student’s Weight Success Rate
	No
	Percentage of Successful Students
	Weight of Teacher Ratings

	1
	0 – 20 %
	1

	2
	20,1 – 40 %
	2

	3
	40,1 – 60 %
	3

	4
	60,1 – 80 %
	4

	5
	80,1 – 100 %
	5



b. Teacher’s Graduation
Teacher’s Graduation is also influential as the assessment criteria, because the teachers have high graduate teachers certainly have a vast knowledge, mastery of sufficient material so as to convey the lesson material well. The following table of assessment :
Table 6: Teacher’s Weight Rating Graduates 
	No
	Teacher’s Graduation
	Weight of Teacher Ratings

	1
	D3
	1

	2
	S1 Universities / Private
	2

	3
	S1 College of Foreign Affairs
	3

	4
	S2
	4

	5
	S3
	5



c. Student’s Assessment
Teachers will be assessed directly by the student, the evaluation was done by giving questionnaires to students 20 with questions about teacher performance and personality of the teacher, the questionnaire will be researchers attach on the back page of this thesis. The results of the questionnaire will be collected in bobotkan to 5, provisions are as follows:
Table 7: Weight Rating From Students
	No
	Assessment Of Student
	Weight Teacher Ratings

	1
	0 – 20 Point
	1

	2
	21 – 40 Point
	2

	3
	41 – 60 Point
	3

	4
	61 – 80 Point
	4

	5
	81 – 100 Point
	5



d. Discipline
Assessment criteria discipline to do with assessing teacher attendance each semester.
Table 8: Teacher’s Weight Attendance 
	No
	Teacher’s Attendance
	Weight of Teacher Ratings

	1
	0 – 20 %
	1

	2
	20,1 – 40 %
	2

	3
	40,1 – 60 %
	3

	4
	60,1 – 80 %
	4

	5
	80,1 – 100 %
	5



e. Teaching experience
The longer the experience of a teacher in teaching demonstrated in their subject and mastery in the emotional attitudes of teachers, teacher morale, mastery classes. Therefore, the teaching experience into the criteria in determining the best teachers while the weight of the judgment as follows :
Table 9: Weight Experience
	No
	Teacher’s Experince
	Weight of Teacher Ratings


	1
	Less - 1 Year 1
	1

	2
	1 - 2 Year 
	2

	3
	2 - 3 Year
	3

	4
	3 - 4 Year
	4

	5
	5 Year or more 
	5



f. Teacher’s creativity
Rate Creativity teacher researchers are doing here is how the teacher for teaching learning not only by one method of learning, a lot of creative things that can be done eg : by getting students to learn outside the classroom, utilizing the Internet media, use the library, engage students to bring examples of discussion on teaching. Of the many creative things that can be done teachers, researchers and schools to create a rule the following assessment:
Table 10: Weight of Teacher Creativity
	No
	Teacher’s creativity
	Weight of Teacher Ratings

	1
	1 Method
	1

	2
	2 Method
	2

	3
	3 Method
	3

	4
	4 Method
	4

	5
	5 Method or more 
	5



2. Weighting
After the assessment criteria drawn up next in this research method, researchers will conduct weighting by modeling as follows:
C1 = Student Learning Outcomes (Result)
C2 = Teacher’s Graduated
C3 = Student’s Assessment
C4 = Discipline
C5 = Teaching Experience
C6 = Teacher’s Creativity

The rate of interest which will be weighted in each criteria are as follows:
1 = Very Low
2 = Low
3 = Enough
4 = High
5 = Very High

Furthermore, decision makers give preference weight in each criterion as W = (5, 3, 5, 4, 5, 3)

3. Calculation Manual
As an example of the implementation of the method Weighted Product manually, ie by 7 teachers as a sample to determine the best teacher assessment.
Table 11: Teacher’s Assessment 
	No
	Student’s Learning Outcomes
	Teacher’s Graduation
	Student’s Assessment
	Discipline
	Teaching experience
	Teacher’s creativity

	1
	Agusman Arif, S.Pdi
	62%
	S1 PTS
	85%
	1 Year 
	1 Method

	2
	Amar Akbar, S.Ag
	55%
	S1 PTN
	90%
	3 Year
	4 Method

	3
	Edo Adrin, Amd
	63%
	D3
	65%
	1 Year
	4 Method

	4
	M. Tigor, Lc
	68%
	S1 Abroad
	83%
	4 Year
	4 Method

	5
	M. Syafii, Ma
	65%
	S2
	91%
	5 Year
	4 Method

	6
	Lisna Wulan, S.Pd
	75%
	S1 PTN
	84%
	5 Year
	3 Method

	7
	Amam Hidayat, S.Hi
	40%
	S1 PTS 
	70%
	2 Year
	2 Method



Based on the data above alternatives can be formed rating the suitability of each alternative on each criterion, which is shown in Table 12:


Table 12: Suitability Rating From Any Alternatives On Any Criteria
	Alternative
	Criteria 

	
	C1
	C2
	C3
	C4
	C5
	C6

	A1
	4
	2
	3
	5
	4
	5

	A2
	3
	2
	3
	5
	3
	4

	A3
	4
	1
	3
	4
	1
	4

	A4
	4
	3
	3
	5
	4
	4

	A5
	4
	4
	3
	5
	5
	4

	A6
	4
	2
	5
	5
	5
	3

	A7
	2
	2
	2
	4
	2
	2



Category for each criteria is as follows:
Criteria C1 (Learning Outcomes), C3 (Assessment Of Students), C4 (Discipline), C5 (Teacher’s Experience ), C6 (Teacher’s Creativity ) is the criterion of profit.
Criterion C2 (Teacher’s Graduation) is the criterion costs.

Previous repairs weights beforehand  ΣW = 1, so be obtained the calculation as follows : 
 (
5
5 + 3 + 5 + 4 + 5 + 3
=
W
1
 =
5
25
=
0,2
)
 

 (
3
5 + 3 + 5 + 4 + 5 + 3
=
W
2
 =
3
25
=
0,12
)


 (
5
5 + 3 + 5 + 4 + 5 + 3
=
W
3
 =
5
25
=
0,2
)



 (
4
5 + 3 + 5 + 4 + 5 + 3
=
W
4
 =
4
25
=
0,16
)


 (
3
5 + 3 + 5 + 4 + 5 + 3
=
W
6
 =
3
25
=
0,12
)


Then the vector S computed by the equation:

with i = 1,2, ......., m. Where is the positive rank for profit attribute, and is negative for the cost attribute. Then the vector S can be calculated as follows:
S1 = (40,2) (2-0,12) (30,2) (50,16) (40,2) (50,12)  = 3,132105
S2 = (30,2) (2-0,12) (30,2) (50,16) (30,2) (40,12)  = 2,717888
S3 = (40,2) (1-0,12) (30,2) (40,16) (10,2) (40,12)  = 2,423333
S4 = (40,2) (3-0,12) (30,2) (50,16) (40,2) (40,12)  = 2,904532
S5 = (40,2) (4-0,12) (30,2) (50,16) (50,2) (40,12)  = 2,934036
S6 = (40,2) (2-0,12) (50,2) (50,16) (50,2) (30,12)  = 3,411663
S7 = (20,2) (2-0,12) (20,2) (40,16) (20,2) (20,12)  = 1,892115
Value vector V is used to perangkingan to be calculated by:

with i = 1,2, ..., m. as follows :
 (
3,132105
3,132105+
2,717888+2,423333+2,904532+2,934036+3,411663+1,892115
 + 3 + 5 + 4 + 5 + 3
=
V
1
 =
0,161318
)
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2
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=
V
3
=
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 + 3 + 5 + 4 + 5 + 3
=
V
4
 =
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)



 (
2,934036
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2,717888+2,423333+2,904532+2,934036+3,411663+1,892115
 + 3 + 5 + 4 + 5 + 3
=
V
5
 =
0,1511169
)


 (
3,411663
3,132105+
2,717888+2,423333+2,904532+2,934036+3,411663+1,892115
 + 3 + 5 + 4 + 5 + 3
=
V
6
 =
0,175717
)


 (
1,892115
3,132105+
2,717888+2,423333+2,904532+2,934036+3,411663+1,892115
 + 3 + 5 + 4 + 5 + 3
=
V
7
 =
0,097453
)




Based on manual calculations performed on the data on ranking, the highest value is a V6 or teacher’s named Lisna Wulan, S.Pd that decent chosen to be the best teacher in this research sample.


4.1.2. Analysis System Design
The design of the proposed system will be presented in the form of a flowchart the model system will show the user how the proposed system will work physically. The second form is to use logic modeling (logical model), this model will describe the data flow diagram (DFD) that will explain to the user how future functions proposed system of logic will work.

4.1.3. flowchart System
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Gambar 3 :Flowchart system



4.1.4 Diagram Context
Below is a context diagram of the system being developed :
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Figure 4: Diagram Context
4.2. Design Database
Database design is the steps for determining the data base which is expected to represent all the needs of users.  The preparation of this database is based on the data flow depicted in a relation between tables to organize data group. Here’s a picture relation between tables for a decision support system determines the best teacher in Modern Pesantren Al Barokah junior secondary level.
[image: ][image: ][image: ][image: ][image: ]
Figure 5: Relation between Tables

5. Conclusion
Based on the analysis, design, and implementation, have successfully constructed a decision support system that can be determined objective decisions. The system has made refer to the formulation of the problem that exists is the system can determine the best teacher in Junior secondary  Modern Pesantren Al Barokah in 2016 pursuant to perform calculations based methods WP (Weighted Product) on FMADM (Fuzzy Multiple Attribute Decission Making). 
Decisions with the best alternatives be produced from a decision support system to determine the best teachers using the method of Weighted Product, is not an absolute decision in which the final decision is determined by the management decision makers. So the decision support system is a program that is used to assist in considering a decision.
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