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ARTICLE INFO ABSTRACT

It is very important for outstanding students to be directed

Article history and guided to get coaching related to the development of
Received each student's personal gotentlal so that superior and quality
Revised students are created. The process of selecting outstandin

Accepted students can get wrong decisions because the process o
selecting outstanding_students is based on subjectivity, this
allows many selected outstanding students not to reach the
Keywords desired standard and do not get the best candidates.
AHP Therefore, a decision support system was created that can

Decision Support System
SAW

Selection of Outstanding Students

carry out the calculation process for all selections for the
selection of outstanding students. This final project will
implement the AHP and SAW methods in forming a

system. The stages are carried out by comparing feature
weights with the AHP method. Then the next stage is to
rank using the SAW method to get selected outstanding
students. Of the 72 students who were selected from the
school, they were then selected to become 20 outstanding
students based on the highest-ranking order. Software
testmf,z is done by comparing the results of school
calculations with system calculations. Based on the results
of the tests carried out, an accuracy value of 80% was

obtained.

1. Introduction

To produce superior and quality students, outstanding students need to get coaching related to the
development of each student's personal potential [1]. As a result, this activity is carried out by
considering student achicvement. However, the method of selecting outstanding students is still
manual, so it is less effective and efficient because the process is long. In these problems to make it
more effective and efficient a Decision Support System (DSS) is needed. The decision support
system can carry out weighting and ranking so that it can help SMA NEGERI 16 PALEMBANG
teachers in selecting outstanding students. The Analytical Hierarchy Process (AHP) method can do
weighting to determine the selection of choices and alternatives. The purpose of the assessment or
weighting is to compare the value or character of the choices based on each existing criterion, so that
the level of importance of each criterion can be known in achieving the goals that have been set [7].
The weighted sum method is also known as the Simple Additive Weighting (SAW) method. Is a
strategy that can find the total weight of the performance rating on each alternative on all attributes.
The results are presenied as an alternative series value, from highest to lowest. The Analytical
Hierarchy Process (AHP) and Simple Additive Weighting (SAW) methods were combined in this
study to form a decision support system for selecting outstanding students. In relation to this
foundation, research is directed at producing programs that can weight and rank outstanding students
using the Analytical Hierarchy Process (AHP) and Simple Additive Weighting (SAW) methods.
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2. Literature Study

a. Decision Support System

A Decision Support System (DSS) or Decision Support System (DSS) is a system that can help
solve problems in semi-structured and unstructured conditions and communicate effectively. In
semi-structured and unstructured situations, where no one is sure how decisions should be made,
these systems are used to help people make decisions|4].

b. Selection of Qutstanding Students
To produce superior and quality students, outstanding students need to get coaching related to the
development of each student's personal potential[ 1]. With the current advances in technology, the
selection of outstanding students can be applied to software in order to minimize errors made.

c. Analytic Hierarchy Process (AHP)

Dr. Thomas L. Saaty introduced the AHP method in the early 1970s. At that time, AHP was used
to assist governments and businesses in making decisions[4]. This framework simplifies and speeds
up the decision-making process with complex issues by organizing these issues into parts or
variables in a hierarchical structure, assigning numerical values to the subjective assessment of the
importance of cach variable, and synthesizing the various considerations. to determine which
variables have the greatest impact on the outcome of the situation and prioritize them|2].

The following are the steps carried out in the AHP method :
1. Identify the problem and desired solution.
2. Create a hicrarchical structure starting with the main objective.

Create a pairwise comparison matrix that describes the relative contribution or influence of
cach clement on the objectives or criteria at the level above it.

4. Defines pairwise comparisons so that the total number of assessors is n x [(n-1)/2], where n
is the number of elements being compared.

5. Calculate the eigenvalues and test the consistency, if the consistency value is not equal to 1
then the calculation is repeated.

6. Calculating the eigenvectors of each pairwise comparison matrix which is the weight of each
clement of each element for determining the priority of elements at the lowest hierarchical
level to reach the goal[3].

After doing the steps above, we do the consistency test as follows:

. Multiply each value in the first column by the relative priority of the first element, the
value in the second column by the relative priority of the second element, and so on.

2. Add up each row.

The result of the sum of the rows is divided by the corresponding relative priority

clement.
4. Add up the quotient above with the number of clements present, the result is called
Amax.
; 5 . Amaks—-n
5. Calculate the Consistency Index with the formula: €t = il
. . . Ci
6. Calculate the consistency ratio (CR) with the formula: CR = -

If the consistency ratio (CR) < 0.1, then the calculation results can be declared correct.

d. Simple Addictive Weighting (SAW)

The weighted sum method 1s another name for the SAW method. Finding the weighted sum of
the performance ratings for each alternative across all attributes is the basic idea behind the SAW
method. After the AHP method, the SAW algorithm uses the normalized matrix formed by the
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results of the normalized performance rating values to obtain the eigenvector values and performs
the ranking process by multiplying the normalized matrix with preference weight values [6].

SAW steps as follows [10] :

1. Determine the criteria especially Cj which will be the basis for decision making.
2. Determine the weight value of each criterion.

3. Determine how suitable each alternative is for each criterion.

4

After determining the decision matrix based on the criteria (Cj), normalize the matrix using
the equation that has been adjusted to take into account the type of attribute in order to obtain
a normalized matrix (R).
Provide preference value for each alternative (Vi)
X
Max X;
Ry Min X,

—_—
X,

L

n
Vi= ) (WR,)
=1

Information :

R;; = normalized performance rating

Max Xj; = maximum value of each row and column
Min X;; = minimum value of cach row and column
Xij=rows and columns of the matrix

Vi = Rank for cach alternative

Wj = The weight value of each criterion

Rij = Normalized performance values

The ranking process produces the final result, namely the sum of the weight vectors and the
normalized matrix R multiplied together, with the largest value being chosen as the best solution.

e. Rational Unified Process (RUP)

Software development with a disciplined approach in carrying out each task and responsibility
within an organization is known as the Rational Unified Process (RUP). RUP itself aims to meet
the needs of all interested parties, including time and costs, according to a predetermined plan
and guarantee high-quality production [5]. With activities that focus on model development
using the Unified Model Language (UML), RUP uses object-oriented design ideas.

f. Relevance Research
In connection with previous studies on decision support systems web-based lending[9] The
standard amount will be determined using the Analytical Hierarchy Process (AHP) method, and
customer credit calculation data will be processed using Simple Additive Weighting (SAW)
before a final decision is made. Accuracy testing is carried out once the system is built, and
100% accurate. System functionality is excellent as a result of black box testing.

The Analytical Hicrarchy Process (AHP) method has become rescarch material decision support
system for selecting outstanding lecturers[8] The high presentation value reached 66.3% on the
implementation results based on questionnaire data for system suitability, and users have no
difficulty in using the system, resulting in value presentation of 71%.
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3. Methodology

a. Datasets

Using a dataset obtained from SMA Negeri 16 Palembang. It consists of 72 student data with 4
criteria namely: knowledge value, skill value, extracurricular value, and attitude value.

b. Software Architecture

in carrying out software development steps with clear stages are needed. The software
architecture framework can be seen in Figure 1.

( Mulai )
L
/Inout data kntenia dan alternatly

Perhitungan bobot menggunakan
metode AHP

L 4
Perhitungan perangkingan ]
v

[ menggunakan metode SAW
/ asil perangkingan perhitungan SA\’-/
( Selesai )

Fig. 1. Software General Process Flow Diagram

¢. Test Criteria

In this study, the data used in the selection of outstanding students at SMA Negeri 16 Palembang
with 4 criteria which included: Knowledge Value, Skill Score, Extracurricular Value, and Attitude
Value. The data is processed using a combination of the AHP and SAW methods to produce the best
alternative in selecting outstanding students. The next step is to analyze and evaluate the results of
combined calculations using the AHP and SAW methods, by comparing the resulting accuracy with
manual calculations.

d. Determine Research Aid

In research decision support system selection of outstanding students using a combination of
AHP and SAW methods, a tool is needed assist the research process. The tools used can be seen as
following :

Hardware

Processor : Intel(R) Core(TM) 13-4030U CPU (@ 1.90GHz 1.90 GHz
RAM : 6GB

HDD :1TB

Software

Operating system - Windows 10, 64-bit

Text Editor : Visual Studio Code
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4. Result and Discussion

Testing was carried out by entering 72 data manually, which would be used in a decision
support system to rank the potential of outstanding students. From the 72 student data will be
selected to be 20 students with the highest ranking. Then the results of the ranking of the decision
support system will be compared with the results of the ranking carried out by SMA Negeri 16

Palembang, to ensure the accuracy of the decision support system.

Table 1. Ranking Results Between the System and the School

No Name Cc1 C2 (C3 |C4 Calf: f:rl‘:t?:ms Calscyusltaet?c:ns Compatibility
1 STUDENT 1 82,93 |83,79| B B 1 1 T
2 STUDENT 2 86,14 | 86,21 | A B 2 3 F
3 STUDENT 3 82,36 [ 83,07 | B B 3 2 F
4 STUDENT 4 86,79 [ 87,00 A B 4 4 T
5 STUDENT 5 81,64 82,79 | A B 5 5 T
6 STUDENT 6 86,14 | 86,57 | A B 6 6 T
7 STUDENT 7 82,86 (83,86 | B B 7 7 T
8 STUDENT 8 86,71 [ 86,79 | A B 8 8 T
9 STUDENT 9 86,14 | 86,79 | A B 9 9 T

10 | STUDENT10 | 84,21 |85,14| B B 10 10 T

11 | STUDENT 11 | 84,07 (84,50 | B B 11 11 T
12 | STUDENT 12 | 85,79 | 86,14 | A B 12 12 T
13 | STUDENT 13 | 82,93 [ 84,21 | A B 13 13 T
14 | STUDENT 14 | 84,43 (85,21 | B B 14 14 T
15 | STUDENT 1S5 | 87,64 | 88,07 | A B 15 15 T
16 | STUDENT 16 | 83,64 (84,79 | A B 16 17 F
17 | STUDENT17 | 83,21 (83,43 | B B 17 16 F
18 | STUDENT 18 | 85,21 [ 85,00 | B B 18 18 T
19 | STUDENT19 | 84,79 | 8564 | A B 19 19 T

20 | STUDENT20 | 85,14 | 8543 | B B 20 20 T

21 | STUDENT21 | 83,43 (84,14 | B B 21 21 T

22 | STUDENT22 | 82,79 (83,79 | A B 22 22 F

23 | STUDENT 23 | 86,36 | 87,00 | A B 23 24 F
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24 | STUDENT 24 | 89,00 | 89,07 | A B 24 23 F
25 | STUDENT 25 | 84,86 | 8550 | A B 25 25 F
26 | STUDENT 26 | 84,50 | 84,21 | B B 26 26 F
27 | STUDENT 27 | 86,00 | 85,71 | B B 27 27 F
28 | STUDENT 28 | 83,21 | 84,36 | B B 28 29 F
29 | STUDENT29 | 82,93 | 8393 | B B 29 28 F
30 | STUDENT30 | 85,29 | 86,07 | B B 30 31 F
31 | STUDENT31 | 84,50 | 8529 | A B 31 30 F
32 | STUDENT32 | 83,86 | 84,79 | A B 32 32 F
33 | STUDENT33 | 86,43 | 86,86 | A B 33 33 F
34 | STUDENT34 | 85,36 | 85,21 | A B 34 34 F
35 | STUDENT35 | 84,07 | 84,79 | A B 35 36 F
36 | STUDENT36 | 86,29 | 86,29 | B B 36 35 F
37 | STUDENT37 | 84,14 | 84,14 | A B 37 37 F
38 | STUDENT38 | 85,29 | 84,57 | A B 38 38 F
39 | STUDENT39 | 82,93 | 8257 | B B 39 39 F
40 | STUDENT40 | 83,57 |8343 | B B 40 42 F
41 | STUDENT41 | 86,21 | 8579 | B B 41 40 F
42 | STUDENT42 | 82,43 (8250 | B B 42 41 F
43 | STUDENT43 | 88,07 (87,50 | A B 43 45 F
44 | STUDENT44 | 85,57 | 8536 | B B 44 43 F
45 | STUDENT45 | 86,64 (8643 | A B 45 44 F
46 | STUDENT46 | 83,86 | 8429 | A B 46 46 F
47 | STUDENT47 | 87,50 | 87,07 | A B 47 47 F
48 | STUDENT48 | 84,43 (84,14 | A B 48 48 F
49 | STUDENT49 | 8543 (8521 | B B 49 49 F
50 | STUDENTS0 | 84,43 | 84,29 | B B 50 50 F
51 | STUDENTS51 | 86,79 | 86,36 | B B 51 51 F
52 | STUDENTS52 | 82,57 | 8243 | A B 52 52 F
53 | STUDENTS53 | 86,21 | 86,00 | A B 53 53 F
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54 | STUDENTS54 | 8793 | 87,29 | B B 54 54 F
55 | STUDENTSS | 82,71 | 83,00 A B 55 55 F
56 | STUDENTS6 | 83,64 | 83,14 | A B 56 57 F
57 | STUDENTS57 | 83,07 | 8293 | A B 57 56 F
58 | STUDENTS58 | 86,29 | 85,36 | A B 58 58 F
59 | STUDENTS59 | 84,00 | 8393 | A B 59 59 F
60 | STUDENT®60 | 85,64 | 8550 | A B 60 60 F
61 | STUDENT®61 | 8500 | 8493 | A B 61 61 F
62 | STUDENT®62 | 83,43 | 8321 | A B 62 62 F
63 | STUDENT®63 | 83,71 | 84,07 | A B 63 63 F
64 | STUDENT®64 | 84,57 | 8443 | A B 64 64 F
65 | STUDENT®6S | 82,14 | 82,36 | B B 65 65 F
66 | STUDENT66 | 84,71 | 84,50 | B B 66 67 F
67 | STUDENT67 | 83,29 | 8336 | A B 67 68 F
68 | STUDENT®68 | 87,00 | 86,86 | A B 68 66 F
69 | STUDENT®69 | 8550 | 8557 | A B 69 69 F
70 | STUDENT70 | 88,43 | 83,00 | B B 70 70 F
71 | STUDENT71 | 83,64 | 84,00 | B B 7l 71 F
72 | STUDENT72 | 87,14 | 86,86 | A B 72 72 F

From the table above it can be seen that the true value is 16, which is said to be true if the
ranking condition of the system is equal to the top 20 of the school, which means that the system
has succeeded in ranking and is in accordance with the results of the ranking carried out by the
school. As for the rest which are false, there are other assessments from the school which result in
different ranking results from the system. Therefore, an accuracy value of 80% is obtained based
on the results of the accuracy calculation.

From the results that have been done, the decision support system can rank the results according
to the school. Where the data tested amounted to 72 data with an accuracy rate of 80%. The number
of test data samples can affect the accuracy of the decision support system.

5. Conclusion and Recommendation

a. Conclusion

The following conclusions can be drawn from the results of the research and analysis have
been done:
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1. Website decision support system that has been built with using the Analytical Hierarchy
Process (AHP) and Simple methods Additive Weighting (SAW), the AHP method itself
does the testing against the criteria that have been inputted, then the SAW method itself do
the ranking to get the best alternative. So that can provide recommendations in the form of
rankings that can be used to select outstanding students.

2. Based on the level of accuracy in the results of the Analytical Hierarchy method Process
(AHP) and Simple Additive Weighting (SAW) in selection achievement students at SMA
Negeri 16 Palembang using 72 student data is 80%.

b. Recommendation

This research still has room for improvement. Here are a few suggestions for developing
this research:

1. This decision support system can be developed again, because This system only uses 4
criteria, so it can be more detailed add to other criteria so that the system is not static.

2. The system is not only developed for the selection of outstanding students, can be
developed for others such as a comparison of service providers, building etc.
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