Letters in Information Technology Education (LITE)

Vol 5, No 1, 2022, pp. 25-28
e-1SSN: 2654-5667

Simple Additive Weighting Algorithm
Implementation for Determining Supervisors in
Student Final Project Information System

Khoirudin Asfani®*, Azmi Fachriza Firdaus®?, Basyirun®?
aUniversitas Negeri Malang, JI. Semarang No.5, Sumbersari, Kota Malang, 65145 Indonesia
bUniversitas Negeri Semarang, Sekaran, Kec. Gn. Pati, Kota Semarang, 50229 Indonesia
khoirudin.asfani.ft@um.ac.id; 2azmi.fachriza.firdaus@gmail.com; 3basyirun@mail.unnes.ac.id

*Corresponding author

Article Info

ABSTRACT

Article history:
Received: Jan 17, 2022
Revised: Mar 13, 2022
Accepted: Apr 27, 2022

Keyword:

Simple Additive Weighting
Information System
Student Final Project
Informatics

The determination of the student supervisor for the final project at the Department
of Electrical Engineering, State University of Malang, is determined by the Expertise
Group and Study Program Coordinator. The determination is carried out and
considered manually by both. It requires considerable time and effort, so the process is
less efficient. Therefore, this study aims to develop an information system that can handle
all processes related to the final project based on the Standard Operating Procedures
applicable in the Department of Electrical Engineering, State University of Malang. This
thesis and final project information system were developed using the Waterfall
development model, which consists of four steps, namely: (1) Analyze; (2) Design; (3)
Codes; and (4) Test. The method or algorithm applied to this information system is
Simple Additive Weighting (SAW). Information systems experts and users test the
system at every user access level. The tested data was obtained through a questionnaire.
Based on the trials that have been carried out, the percentage results obtained are 100%
for system validity by information systems experts, 97.41% for system validity by
students, 93.75% for system validity by supervisors, 91.32% for system validity by
members of Expertise Group, 100% for system validity by the Chair of the Expertise
Group and Study Program Coordinator. The average percentage of trial results by all
user access levels is 98.24%, indicating that the information system developed is
considered valid and can be used by the University.

I. INTRODUCTION

one member of the System and Media KBK for TVET, there
are three criteria to determine the supervisory lecturers, namely:
(1) the rank and class of lecturers; (2) the suitability of the title

Thesis and final project are things that students in
undergraduate and diploma programs need to go through in
order to complete their studies at universities. The work and
preparation of the thesis and the final project is carried out with
the guidance of the thesis and final project supervisor. The
supervising lecturer should be a lecturer who masters the field
of expertise that is in accordance with the concept or topic of
the thesis title or final project submitted.

The supervising lecturer has obligations and responsibilities
to the students he guides by checking and also providing
direction to students. The process of determining the thesis
supervisor and final project in the Department of Electrical
Engineering, State University of Malang is carried out
conventionally by the Expertise Group (KBK) and also the
study program coordinator (Kaprodi). The selection of
supervisors by KBK is based on several criteria. According to

with the lecturer's field of expertise; (3) the number of students
under the guidance of the lecturer. The selection of supervisors
which is done manually by taking into account the three criteria
takes a long time because it is necessary to pay attention to the
suitability of each criterion with the title of the thesis or final
project submitted and the supervisor.

Based on the description above, we need a system that can
help take into account any existing criteria by paying attention
to the title of the proposed thesis or final project in order to
provide recommendations more quickly and appropriately in
providing recommendations for thesis or final project
supervisors. To meet these needs, a thesis and final project
information system was built that has the ability to recommend
supervisors.
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The intelligent system was developed using an algorithm in
order to solve the problem of selecting a supervisor. The
algorithm used in the system is Simple Additive Weighting
(SAW) which is a method or algorithm to make an assessment
based on the weighting of predetermined criteria.

The advantage of the SAW method compared to other
decision-making models lies in the ability of this method to
make an accurate assessment through the value of the criteria
and preference weights that have been determined. The SAW
algorithm in the developed decision support system plays a role
in ranking and selecting the best alternative from a number of
given alternatives.

Il. METHODS

Software product development that is carried out requires a
development model to determine the steps and product
development references. The development model used is the
Waterfall model. The waterfall model is a software life cycle
that has a process that resembles a straight line and is like a
series [1]. Based on this understanding, the waterfall model is a
model related to the life cycle of a software in a linear and
sequential manner. Each stage in a software development must
be completed before proceeding to the next stage of
development. The flow chart of the waterfall development
model used is shown in Fig. 1. Based on Figure 1, there are 4
stages of software development with the waterfall method. The
stages or development steps consist of:

A. Analysis

This stage is the initial communication stage to software users
regarding features that can later be used in a developed
software. The features needed are divided into several levels of
access, namely the access level of students, KBK members,
KBK chairman, study program coordinators, and supervisors.

B. Design

The design stage is the initial process of working on a software
after the analysis stage is completed. The design stage requires
the developer to determine the process flow to the selection of
the algorithm used in the software being developed. The final
results obtained from this stage are: (1) Use Case Diagram
which is a model of behaviour of an information system that
will be made [2]; (2) Entity Relationship Diagram which is a
form of relationship of activities in the information system that
are related and have certain functions in the process [3]; (3)
Data Flow Diagram which is a logical modelling of the data or
processes performed on the data [4]. In addition to these three
things, at this stage the initial design of the software to be
developed is also made.

C. Code

The Code stage or the coding stage is the implementation stage
of the design that has been made into a software program code
with a certain programming language. The coding stage is
carried out to change the results obtained at the design stage
into a software that is starting to appear and is ready for testing.
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Fig. 1. The Waterfall model diagrams

D. Test

The Testing stage or the trial stage is the final stage in the
process of making an information system or software. After the
stages of analysis, design and coding or implementation are
carried out, the software developed must be able to be used by
users. The testing stage is a stage carried out to test all the
functions contained in the software developed, so that the
software made is free from errors and is in accordance with the
needs that have been defined by software users in the previous
stages [5]. The subjects used in the trial phase of the Thesis
Information System and this Final Project consist of several
groups, namely Information System Experts and Students.
Information Systems Expert, namely a lecturer from the
Department of Electrical Engineering, State University of
Malang. Students, namely students of the Department of
Electrical Engineering, State University of Malang. Based on
data on the PDDikti official website, the number of students in
the Department of Electrical Engineering, State University of
Malang in six study programs in 2018/2019 reporting is 2,294.
Of these, simple random sampling technique was used. The
number of samples used as a trial was obtained by the Solving
Sample Formula (1), where n is number of samples, N is
number of population, and e is error rate. The number of
samples of students who became the subject of the trial was
rounded up to 96 students.

N
1+Ne? @

The types of data presented in this research and
development are in the form of quantitative data and qualitative
data. Quantitative data was obtained based on the results of
filling out the instrument at the testing stage carried out by
information systems experts and testing on users in the field.
Meanwhile, qualitative data were obtained from responses and
suggestions for development both verbally and non-verbally
when tested by information systems experts and tests carried
out in the field.

n=

That there are five main components used in measuring the
usability of a software, namely ease of use (learnability),
resource efficiency (efficiency), easy to remember
(memorability), errors and software security (errors and
security) and satisfaction from users (satisfaction) [6].

Data analysis techniques are used to determine the
feasibility of the developed product and its implementation. The
data processing technique in this research and development
uses a quantitative descriptive approach. The data processing of
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the system test results is carried out using equation (2), where
P is validity percentage, > x is right answer score, and > xi is
maximum score. The information system development carried
out can be said to be valid if the results obtained from the test
have reached a minimum percentage of 70.01% [7].

_Ix
P = Sx (2)

I1l. RESULTS AND DISCUSSIONS

A. Product Development Results

The resulting product is a website-based thesis and final
project information system. The interface design on this website
is made using the Bootstrap version 4 framework from SB
Admin 2. The placement of the simple additive weighting
algorithm is in the title review feature section.

Recommendations for supervisors are obtained based on the
three criteria mentioned in the introduction, namely: (1) the
rank and class of lecturers obtained based on the rank, position,
and class of lecturers; (2) the suitability of the title with the
lecturer's field of expertise, this suitability is obtained by
comparing the new title proposed by the student with the thesis
title that has been guided by each lecturer; (3) the number of
students under the guidance of lecturers is obtained from the
number of students under the guidance of each lecturer in the
information system [8], [9].

The results of the recommendations of the thesis supervisor
or final project are displayed in the form of a dropdown or
options that can be selected by the user who is reviewing the
title. The dropdown view of the supervisor's recommendation
is shown in Fig. 2. The final determination of the supervising
lecturer is still carried out by the user, namely the study program
coordinator.

B. Product Validation Results

Information system testing is carried out by information
systems experts and all levels of user access in the thesis and
final project information system. The test was conducted using
an online questionnaire through the Google Form service.
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Fig. 2. The supervisor's recommendation results by the system

Testing by system experts is used to test and determine the
performance and functionality of all the features in the thesis
and final project (SISINTA) information system. The collected
data are grouped based on aspects of learnability, efficiency,
memorability, and security and error. The results of the
validation by information systems experts are shown in Table
1.

Testing of thesis and final project information systems on
student access rights is carried out to measure system
performance in terms of functionality and usability at the
student access level. The test was carried out by 108
respondents from students in the Department of Electrical
Engineering, State University of Malang. The collected data are
grouped based on aspects of learnability, efficiency,
memorability, and security and error. The results of validation
by students are shown in Table 2.

Testing the thesis and final project information system on
the access rights of the supervisor is carried out to measure the
performance of the system in terms of functionality and
usability at the lecturer access level. The test was carried out by
three respondents who are lecturers at the Department of
Electrical Engineering, State University of Malang. The
collected data are grouped based on aspects of learnability,
efficiency, memorability, and security and error. The results of
the validation by the supervisor are shown in Table 3.

Testing the thesis and final project information system on
the access rights of KBK members is carried out to measure
system performance in terms of functionality and usability at
the access level of KBK members. The test was carried out by
two respondents who are lecturers as well as members of one of
the KBK in the Department of Electrical Engineering, State
University of Malang. The collected data are grouped based on
aspects of learnability, efficiency, memorability, and security
and error. The results of the validation by KBK members are
shown in Table 4.

Testing the thesis and final project information system on
the access rights of the KBK chairperson is carried out to
measure the system's performance in terms of functionality and
usability at the access level of the KBK chairperson. The test
was carried out by one of the lecturers who is the chairman of
one of the KBK in the Department of Electrical Engineering,
State University of Malang. The collected data are grouped
based on aspects of learnability, efficiency, memorability, and
security and error. The results of the validation by the head of
the KBK are shown in Table 5.

Testing of the thesis and final project information system on
the study program coordinator's access rights is carried out to
measure the system's performance in terms of functionality and
usability at the coordinating study program's access level. The
test was carried out by one of the lecturers who is a coordinator
of one of the study programs in the Department of Electrical
Engineering, State University of Malang. The data obtained
from this test consists of quantitative and qualitative data. The
collected data are grouped based on aspects of learnability,
efficiency, memorability, and security and error. The results of
the validation trials by the study program coordinator are shown
in Table 6.
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C. Discussion of System Testing Results

Based on the results of testing the functionality of the
information system by system experts and users, the percentage
of system validity obtained is 100% from information systems
experts, 97.41% from students, 93.75% from supervisors, 100%
from KBK members, KBK chairman, and coordinator study
program. From all the results obtained, an average of 98.24% is
obtained for the results of all levels of user access to thesis and
final project information systems, with these results the
software developed can be declared very valid and can be used
without the need for revision.

The test process on students has several features that are still
not running according to user expectations, namely the
changing guidance log feature and the ticket support feature.
The possible cause for this to happen is that the user has not
tried these two features because they are still classified as new
features that have just been embedded in SISINTA. The
guidance log change feature was embedded on the website on
April 19, 2020 and the ticket support feature was embedded on
April 26, 2020, while the process of collecting trial data by
students began on May 2, 2020.

Research with the title "Recommendations for Mapping
Student Expertise against Job Vacancies Specifications in the
Special Job Exchange System Using the SAW Method in
Vocational High Schools™ was declared valid with a percentage
result of 97.47% [10]. Based on the results of the percentage of
these studies, the results obtained in research and development
of DSS determination of The supervisor with the SAW
algorithm is declared valid.

IV. CONCLUSION

The result or product resulting from the development
carried out is a thesis and final project information system
(SISINTA) by implementing the Simple Additive Weighting
(SAW) method in the assessment section of the thesis title or
final project. This information system can be used or accessed
using a variety of devices that have a connection or are
connected to the internet. This information system basically
provides services to users to carry out the thesis or final project
process starting from the submission of titles to the trial. Some
of the access rights contained in this information system are: (1)
students; (2) study program coordinator; (3) the chairman of the

KBK; (4) KBK members; and (5) supervising lecturer. Each
access right to the information system has different features that
are distinguished based on the user's access rights. The SAW
algorithm is placed on the access rights of the KBK chairman,
KBK members and study program coordinators to provide
appropriate supervisor recommendations for titles submitted by
students in this information system.The developed product has
also gone through the feasibility test of this information system
carried out by information system experts and users on each
access right. The results obtained in this test obtained a validity
percentage of 100% from information systems experts and
98.24% from all levels of user access, so that this information
system was declared feasible to be used in the Department of
Electrical Engineering, State University of Malang.

V. REFERENCES

[1] S. Rizky, Konsep dasar rekayasa perangkat lunak. 2011.

[2] A.Hendini, “Pemodelan UML sistem informasi monitoring penjualan dan
stok barang (studi kasus: distro zhezha pontianak),” J. Khatulistiwa
Inform., vol. 4, no. 2, 2016.

[3] D. Puspitasari, “Sistem informasi perpustakaan sekolah berbasis web,” J.
Pilar Nusa Mandiri, vol. 12, no. 2, pp. 227-240, 2016.

[4] A. Kiristanto, Perancangan Sistem Informasi dan Aplikasinya:
Yogyakarta. 2007.

[5] C. Tristianto, “Penggunaan metode waterfall untuk pengembangan sistem
monitoring dan evaluasi pembangunan pedesaan,” in ESIT, 2018, vol. 12,
no. 1, pp. 8-22.

[6] D. R. Rahadi, “Pengukuran usability sistem menggunakan use
questionnaire pada aplikasi android,” JSI J. Sist. Inf., vol. 6, no. 1, 2014.

[7] S. Akbar, Instrumen Perangkat Pembelajaran. Bandung: Remaja
Rosdakarya, 2013.

[8] H.Elmunsyah, T. Mu’awanah, R., Widiyaningtyas, I. A. Zaeni, and F. A.
Dwiyanto, “Classification of employee mental health disorder treatment
with k-nearest neighbor algorithm,” in 2019 International Conference on
Electrical, Electronics and Information Engineering (ICEEIE), 2019, vol.
6, pp. 211-215.

[9] N.R. Septania, H. Elmunsyah, and U. Pujianto, “Rekomendasi Pemetaan
Keahlian Siswa Terhadap Spesifikasi Lowongan Kerja Pada Sistem Bursa
Kerja Khusus (Bkk) Menggunakan Metode Simple Additive Weighting
(Saw) Di Smk,” Edcomtech J. Kaji. Teknol. Pendidik., vol. 4, no. 2, pp.
120-129, 2019.

[10] H.Elmunsyah, H. Suswanto, M. A. Hakiki, W. N. Hidayat, and K. Asfani,
“Development of Mobile Learning Applications with Augmented Reality
to Build VHS Students’ Critical Thinking,” in 2022 Fifth International
Conference on Vocational Education and Electrical Engineering
(ICVEE), 2022, pp. 190-195.

Page | 28



