International Journal of Computer Applications (0975 — 8887)
Volume 185 — No. 46, November 2023

Implementation of Simple Additive Weighting Method to
Analyze the Selection of Rover/Ranger Mate Scout

Maoren G.F. K Banat
University of Technology Yogyakarta
Yogyakarta - Indonesia

ABSTRACT

Choosing a scout/ranger is an important process in determining
leadership roles within the Scouting organization. This study
presents an innovative solution that uses electronic voting
technology supported by the SAW (Simple Additional
Weighting) method to enhance the efficiency and security of
the selection process. This system is designed to provide better
access to all members of the organization to vote electronically
for their preferred candidate. Implementing the SAW method
helps evaluate each candidate's criteria based on academic,
emotional, social and performance aspects. The results of this
evaluation process will produce a top ranking for each
candidate, helping voters make informed decisions. Once this
system is in place, it could improve transparency, reduce the
risk of human error and speed up the vote counting process. In
addition, the system also provides a high level of security
thanks to a dual authentication mechanism and strong data
encryption. Therefore, this solution is not only effective in
improving the efficiency of the selection process but also
ensures data integrity and security throughout the process. This
research positively contributes to the development of electronic
voting technology in the context of rover/ranger companion
selection. The implications of this research will lay the
foundation for further advances in electronic voting systems
and the use of the SAW method in other contexts.
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1. INTRODUCTION

The world of technology today is no longer terrifying rather, it
is now required in every aspect of existence. Most people
incorporate technology into their daily routines. Including
those of our pupils who attend vocational or high school
especially the term “Mobile” technology. IT use has both
positive and negative aspects. Information is data that has been
transformed into a more usable and understandable form.
Greater significance for the recipient. Data is the source of
information. Reality information depict a true occurance and

harmony. Events are things that happen at specific periods [1]

The Senior Scout, which gathers both Rover Scouts and Gang
Scouts as members. A rover scout is accompanied by a Rover
Scoutmaster who serves as their advisor and helps them lead
their patrol[2]. The Senior Scout is responsible for managing
numerous responsibilities and ensuring the seamless execution
of all planned activities[3], [4]. Voting is an important decision-
making activity results in each election [5]. There are concerns
that needs to be taken into account, especially in terms of voting
methods must be kept, what rules or regulations have been
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negotiated and how to determined who is elected and who is
elected voting rights. Digital voting applications have become
a viable alternative as information technology has developed,
offering greater efficiency, security, and accessibility in the
democratization process [6]. Different evaluation techniques
and alternative selection strategies have been created in an
effort to reduce prejudice and enhance the accuracy of election
decisions.

Simple Additive Weighting (SAW) method is known as a
weighted summation method. The Simple Additive Weighting
(SAW) method, which has been successful in numerous multi-
criteria decision-making scenarios, is one approach that has
drawn attention [7] [8]. SAW gives us the ability to evaluate
and contrast the effectiveness of various options or alternatives
according to predetermined standards[9]. We may assign
suitable weights to pertinent criteria by using SAW in the
context of a voting application, allowing voters to make better
decisions.

In this journal, we present the use of the SAW method in the
context of digital voting applications, investigating its potential
and benefits in improving general election processes. Through
comprehensive analysis and simulation experiments, we aimed
to evaluate the performance of the SAW-enhanced voting
application to meet the needs of an increasingly interconnected
modern society.

2. RESEARCH METHODS

To conduct research that produces research that can
appropriately solve problems, it is necessary to organize.
Research phases include a step-by-step process for researchers
to conduct research. Where steps exist, Processes are
performed in a structured, sequential, standard, logical and
systematic manner [10]. Steps to follow this study is shown in
Figure 1.

Research Results

Finish

Figure 1 Stage of Research

Based on Figure 1, there are several stages, namely data
collection is determining the problem in the process of
determining the Rover/Ranger mate, here is the explanation.

a. Data collection is about identifying problems in the
process of selecting Rover/Ranger mate. Data collection
techniques refer to the methods used to obtain the



necessary information and data for a research study[11].
The problem faced is that the selection process for
Rover/Ranger mates is still based on the highest number
of votes and does not utilize other existing criteria.

b.  The implementation of the SAW method in determining
the Rover/Ranger mate is to find the weighted sum of the
performance scores for each alternative over all
attributes. The SAW method requires a process of
normalizing the decision matrix (X) on a scale
comparable to all available surrogate notations [12].
After obtaining the decision matrix, proceed to calculate
the normalized matrix and calculate the priority values.
This process will yield a total value and ranking for the
candidates.

c.  The results of this research will provide a solution in
determining the best Rover/Ranger mate through a voting
application that yields rankings using the Simple
Additive Weighting (SAW) method.

3. METHODOLOGY

The utilization of the SAW method in this coting application
aims to achieve the best results. Generally, during voting the
final result is determined by the highest number of votes.
However, when using this method, the final voting results are
no longer based solely on the total number of votes but on a
number of criteria [13]:

1. Determining alternatives, denoted as Ai.

2. ldentify the criteria to be used as references in the
decision-making process, denoted as Cj.

3. Assign weight values to each criterion as (W) each
criterion W=[ W1 W2 W3 W4]

4. Provide the appropriate evaluation scores for each option
under each criterion.

5. Creating a decision matrix is formed from the
compatibility rating table of each alternative for each
criterion. The value of each alternative (Ai) for each
predetermined criterion (Cj) is determined, where i=1,2m
and j=1,2..n.

rll r12-- rij
X = [ H : ]
ril  ri2- rij
6. Normalize the decision matrix by calculating the

normalized performance rating value (rij) for alternative
Ai on criterion Cj.

The formula is:
a. Ifjis Benefit

Xij
MaxXij

Rij =
b. Ifjis Cost

Rij ="

Vi = ranking for each alternative

Wj = weight value of each criterion

Rij = normalized performance rating value

7. The results of the normalized performance ratings (rij)
forms the normalized matrix (R)
rll ri12--- rij
R=|: :
ril ri2-- rij
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8. The final preference values (Vi) are obtained by
summing the products of the row elements of the
normalized matrix (R) with the corresponding column
elements of the preference weights (W)

n

Vi= WjRij
j=1

3.1 Requirement analysis
The data specifications used include candidate data, criteria
data, criteria aspect data, and result data. Candidate data
originates from the biographical information of the
Rover/Ranger mate candidates. Criteria data and criteria aspect
data are used to assign values to each candidate and are
calculated using the SAW method. Result data represents the
outcome of the Rover/Ranger mate selection. The criteria used
in this research are shown in table 1 as follows:

Table 1 Criteria Values and Criterion Aspects

Criteria Criteria Aspect The
weight
of
criteria
aspect
Academic | Creative 1
Weight -
W) = 2 Innovative 2
(benefit)  ["intelligent 3
Able to master Scouting material 4

well and correctly

Able to explain Scouting material 5
effectively
Affective | Able to solve problems wisely 1
Weight — — -
(W)g: o | Firm in decision-making 2
(benefit) " Courageous in making decisions 3
and ready to bear the
consequences
Responsible 4
Possesses leadership skills 5
Vision- Imaginable (can be imagined) 1
Mission - -
W) = 1 Desirable (attractive) 2
(benefit) Realistic 3
Clear and easily understood 4
Aspirational and responsive to 5
change
Social(W) | Able to socialize well 1
=2 (cost) ———
Possesses good social etiquette 2
Proficient in communication 3
Able to place oneself in specific 4
situations
Respecting elders 5
Ego (W) | Rejecting advice and criticism 1

=3 (cost) | from others
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More focused on gaining 2 b.  Dashboard Page

recognition, praise, and respect In this page contains three menus: choose candidate,
from others candidate information, and voting results.

Prioritizing  personal interests 3

over collective interest 90

=

Pilih Kandidat

Seeing oneself as superior and 4
others as inferior

Tending to exert power and not 5
providing opportunities for others
to progress

In the table above, there are five criteria in the test. These informasi Kandidat
criteria are academic, affectivity, vision and mission, social,
and ego. These five criteria aim to select the right person in the
selection process. During the selection, careful consideration
must be made to determine who is eligible for the opportunity

to become a Rover/Ranger mate. The assessment of the HasiliSiisra ‘
suitability of each option according to each criterion is as
follows: Figure 3 Dashboard Page
Very low =1 c.  Select Candidate Page
The select candidate menu is used to select a candidate
Low =2 by assigning a value to each criterion.
Fair=3
High = 4 Pemilihan Kandidat

Very high =5

Each criterion even has measurable value limits. These values
differ for each criterion.

3.2 Implementation

The implementation of the system is demonstrated through the
interface of the application when a voter is about to cast their
vote for a candidate.

a.  Login page
This page is the login page for users who have previously
registered by entering their email and password.

Figure 4 Select Candidate Page

d.  Candidate information page
mat Datang In the candidate information menu, there is a photo,
name, and vision-mission statement of each candidate.

VOTE

& ¥ Informasi Kandidat
-,!V I 2 e &

AR

N: o

Ardhani

maorengfkb5@gmail.com

Gerakan pramuka sebagai wadsh pilihan utamal
[4 a j dan solus) untuk menyelasaikan masalsh keum

muda.

1. Mamberikan ilmu kepramukaan terhadap
Jkaum muda.

LOGIN
2. Membina anggota yang memiliki jiwa dan
- e el LR e e It LA o
erta selalu mengikuti perkembangan ilmu
g | pangetahuan dan teknologi

3. Membentuk kader bangsa yang patriot dalam|

F|gU re 2 LOgin Pa.ge embangunan yang memiliki jiwa bela negara.

Figure 5 Candidate Information Page
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e.  Vote Results Page
In the vote results menu, users can view the voting results
after the election has concluded.

evote

Hasil Vote

furt
Nama : Catra
Periode : 2023
Skor : 6,8

Figure 6 Vote Results Page

4. RESULTS AND DISCUSSION

A android-based system model for e-voting in Rover/Ranger
mate elections consists of an admin module and a voter module.
The admin module is accessed by the committee responsible
for entering candidate data for Rover/Ranger mate within a
specified time frame. Meanwhile, the voter module is used by
voters to provide ratings for each criterion for each candidate.
These values are then processed and calculated using the
Simple Additive Weighting (SAW) method. The values for
each criterion of each candidate are summed and averaged
among as many voters as possible to form a normalize matrix
(R). the following calculation determines the preference values
for each alternative, in this case, Rover/Ranger mate
candidates. Specifically, by summing the product of the
normalized matrix (R) with the weight values (W). the highest
score will be selected as the Rover/Ranger mate.

The test data is a sample taken to test and verify the SAW
algorithm during the Rover/Ranger mate selection process. In
this data, several names are taken as examples in choosing the
Rover/Ranger mate. The following table explains the names
and abilities based on criteria table in the previous chapter.

Table 2 Dataset

Name C1l C2 C3 C4 C5
Ardhani | 2 4 5 3 1
Catra 4 3 4 2 3
Shagufta | 3 2 4 5 4
Chia 5 2 4 3 1

The criteria above represent utility criteria, where each criterion
value is considered better when it is larger. The decision-maker
assigns priority weights as follows W =(2,2,1,2,3). Here is the
detailed calculation:

1.  The benefit criterion factor using the following formula:
Rii = ( Xij / max{Xij})
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From column C1, the maximum value is 5, so each row in
column C1 is divided by the maximum value in column C1

R11=2/5=04
R21=4/5=0,8
R31=3/5=0,6
R41=5/5=1

From column C2, the maximum value is 4, so each row in
column C2 is divided by the maximum value in column C2

R21=4/4=1
R22 =3/4=0,75
R23=2/4=0,5
R24=2/4=0,5

From column C3, the maximum value is 5, so each row in
column C3 is divided by the maximum value in column C3

R31=5/5=1
R32=5/4=0,8
R33=5/4=0,8
R34=5/4=0.8
2. The cost criterion factor using the following formula:
Rii = (min {Xij} /Xij)
From column C4, the minimum value is 2, so each row in
column C4 becomes the denominator for the maximum value
in column C4
R41=2/3=0,6
R42=2/2=1
R43=2/5=0/4
R44 =2/3=0,6
From column C5, the minimum value is 1, so each row in
column C5 becomes the denominator for the maximum value
in column C5
R51=1/1=1
R52=1/3=0,3
R53 =1/4=0,25
R54=1/1=1

Table 3 The Values of the Normalized Matrix

0,4 1 1 0,6 1

08 | 075 08 1 0,3
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06 | 05 08]| 04 |025

1 05|08 | 06 1

Next, multiply each column in the table with the declared
criteria weights (W) using the formula:

Ardhani: (0,4*2) + (1 *2)+ (1 * 1)+ (0,6 *2) + (1 *3) =8

Catra: : (0,8*2) +(0,75%2) +(0,8* 1) + (1 *2) + (0,3*3) =
6.8

Shagufta: : (0,6 * 2) + (0,5 * 2) + (0,8 * 1) + (0,4 * 2) + (0,25
*3) = 4,55

Chia: (1*2)+ (05*2)+(08*1)+(06*2)+(1*3)=8

Table 4 Manual Calculation Table

Name Score
Ardhani 8
Catra 6,8
Shagufta 4,55
Chia 8

From the calculations above, it can be seen that the highest
scores are for Ardhani and Chia. With this result, it is declared
that Ardhani is selected as the Rover Mate and Chia is selected
as the Ranger Mate.

5. CONCLUSIONS

In this study, we present the SAW method for the selection of
rover/ranger mates. Simple software such as MS Excel can be
used to enhance the efficiency and ease of use of the proposed
model. For future use of this model, candidate evaluations
based on criteria alone will be sufficient, and conducting this
evaluation with simple software will be faster. The limitation
of this article is that SAW overlooks the uncertainty of
executive judgments during the decision-making process.
Additionally, some criteria may have a structure that cannot be
precisely measured or may be qualitative. In such situations,
evaluation matrices can be obtained using fuzzy numbers, and
the suggested model can be expanded by incorporating fuzzy
numbers.
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