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Abstract — Currently, the selection if thesis supervisors in Faculty of Computer Science at Universitas Internasional Ba-
tam is done based on direct consideration of the supervisor candidate’s competence, functional, and education.
However, this thesis supervisor selection process is not very effective if the student doesn’t know a suitable supervisor
for the topic of the thesis they have chosen. Therefore, a decision support system is required to determine the thesis
supervisor so that the thesis submitted by student is match with the competence of the thesis supervisor candidate. The
primary goal of this research is to create a decision support system application that can assist in determining the thesis
supervisor. The Research and Development (R&D) technique was employed in this study, with the Simple Additive
Weighting (SAW) decision making approach and the ADDIE model for the development process. Lecturer data was
collected by distributing questionnaires. Based on the result of SAW calculations, it was found that alternative 7 (A7)
and alternative 4 (A4) were the best alternative. From the result of testing on application, the application was able to
provide recommendations for thesis supervisors to users based on the calculation using SAW Method. Future research

may try to use or combine other decision-making methods, such as AHP or Apriori.
Keywords — Decision Support System, Lecturer, Thesis, SAW Method

I INTRODUCTION

College students are individuals who are pursuing
higher education at a college, which includes high
schools, academies, and the most common is a university.
In addition to being given an academic burden to complete
lecture assignments, college students also play an
important role in the development of a country [1]. In
process of completing the undergraduate education level,
college student must work on a final project or mini thesis.
Final project or mini thesis is one of the requirements for
undergraduate students to graduate with a bachelor’s
degree by presenting a scientific work which is the result
of measuring academic ability from the field of science
that they are engaged in, by describing analytically and
systematically the result of research carried out in
accordance with the direction of the supervisor.

In Indonesia, normally undergraduate programs can be
completed in eight semesters or four years and the final
project or mini thesis is completed in the last semester of
the study period as regulated by each faculty, following
university standards [2]. Selection of a supervisor is
something that must be done by college students to be
able to complete their study period. In the preparation of
the mini thesis, the supervisor plays an important role in
the process of making a student’s thesis. In the selection
of supervisors sometimes there are less than optimal
decisions where the appointed lecturer doesn’t match the
student criteria, as a result the resulting thesis is poor of
quality or students need takes longer time in the [3]. The
selection of a supervisor will greatly affect the length of
time a student’s graduates. Therefore, the selection of
supervisors is very important for college students.

Research of Palopak and Lumbantobing on 2019
developed a decision support system (DSS) by utilizing

the simple additive weighting (SAW) method as a process
in selecting dorm residents. In this selection process
several criteria are used to determine which prospective
occupants will be accepted. In this study, the criteria used
were parental income, number of dependents of parents,
number of siblings, willingness to take 17 credits, self-
cooking, student debt, and electricity tariffs. The result of
this research is web-based application that applies SAW
algorithm in the selection of university student dormitory
residents [4].

The research of Janti on 2020 conducted an analysis
for the selection of shipping expedition services using the
Simple Additive Weighting (SAW) Method. The criteria
used in this research are price, time weight, and volume.
In this study, the result of JNE YES expedition was found
as the best alternative based on the time and weight.
Meanwhile, based on volume Wahana holds the best
alternative [5].

The research of Permatasari and Adhi on 2020
discusses the development of a decision support system to
determine the tendency of a student to take courses within
the scope of informatics and computer engineering using
the Apriori algorithm. The research method used in this
study was Research and Development (R&D). the
research stage is carried out to collect data in the form of
patterns of relationships that occur between students and
elective courses. While at the development stage, web-
based application development is carried out using the
PHP Programming language. The result of this research
was a web-based decision support system that is used to
generate association rules that can be wused as
consideration in opening elective courses [6].

Based on the literature review and the background
above, to help overcome the above problems, a decision
support system is needed. This study focuses in
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developing a decision support system using simple
additive weighting algorithm to help college student in the
process of supervisor selection.

1I. RESEARCH METHODOLOGY

A. Decision Support System

A Decision Support System (DSS) is typically
designed to aid in the resolution of a problem or an
opportunity. The decision support system (DSS)
application is used for decision making. A Computer
Based Information System (CBIS) is used in a decision
support system application to support solutions to
particular unstructured management problems [7]. A
decision support system is a system that may make
suggestions for decisions based on a range of criteria
provided by the decision-making systems approach
method, including AHP, SAW, ARAS, and others. In the
business world, DSS are frequently used in decision-
making processes [8].

B. Simple Additive Weighting (SAW)

The Simple Additive Weighting (SAW) approach is
also known as the weighted summing method. Finding the
weighted sum of performance ratings for each alternative
across all criteria is the main goal of the SAW approach.
The SAW technique requires that the choice matrix (X) to
be normalized to a scale that is equivalent to all of the
alternative ratings that are provided [9], [10]. SAW
Method required normalization process before ranking
process. While in the normalization process, there are two
types of criteria which is benefit and cost [11].

In general, the stages for applying the AHP technique
to a problem are as follows [12], [13]:

a. Determine or chose the alternative, namely Ai
b. Identifying the criteria that will be used in
decision making, namely Ci.
c. Preparing the decision matrix using criteria (Ci)
d. Normalizing the matrix using the equation
adjusted with the type of attribute (benefit or cost)
to create the normalized matrix R.
MaxI;; If j atriout is banejil
RU = i”“"?ij if j atribut is cost ()
XU
Information:
Ry; : Normalization result value.
Xi; : attribute value for each criterion.
Max X;;: the highest value for each of the
criteria.
Min X;; : the lowest value for each of the
criteria.
e. The sum of the matrix multiplication normalized

R with the weight vector to achieve the highest
value picked as the best option (Ai) as a solution
is the result of the ranking procedure.

vV, = Ei_(W;R; (2)
Information:
V: : result of each alternative’s ranking
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If'l{.
Ry
The largest value of ¥; identifies as the best
alternative (Ai)

: weighted value for each criterion
: Normalization result

C. Research and Development Stage

To aid in the development of this research, a defined
structure for the steps is required. This framework
represents the steps that will be done to solve the
difficulties that will be described. This research is divided
into 2 stages which is research stage and development
stage. Figure 1 is the flow of research stage:

Start

Identify the
problem

Data
Collection

v
Field Research:
Interview,
Observation,

Literature Study:
Journal, Book

Correct?

Yes
!

Continue to
Development Stage

Figure 1 Research Stage

Identification the problem that occurred at
Universitas Internasional Batam, right now the
student selected the thesis supervisor only by
personal wishes without considering the
supervisor main skill or others information.

Data for this study were gathered through
interviews, observations, questioners, and a
review of the literature. It is done at this stage to
collect all the information that will be used to
support this research. Observations were
conducted directly at Universitas Internasional
Batam by looking at how college students choose
their thesis supervisor. The interview was
performed by directly asking college students
how they chose their supervisor. Questionnaires
are used to gather data on lecturers. The literature
study includes reading a variety of sources of
information connected to the research title..
Researchers used online journals and books as
reference sources.
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Meanwhile the application development stage will use
ADDIE Framework. The ADDIE model is a popular
instructional design framework among application
designers and developers. It is used by instructional
designers in the development and training processes [14].
ADDIE framework consists of 5 steps as shown in the

figure 2.
=

}

Implementation Development

V

Figure 2 ADDIE Framework

a. The analysis is the preliminary stage that serves as
the foundation for further development [15].

b. The ADDIE web-based decision support
application's design phase can be described as an
overview of creating a unique system design that
functions as a single, cohesive unit. Stages to
design a system in general can be done after
completing the needs analysis stage [16].

c. Development stage is the process of realizing the
design steps in real form. At this stage, the SAW
algorithm will be implemented in a web-based
application.

d. Implementation stage is the stage to do testing to
the application developed in the development
stage.

e. Evaluation stage is the stage to determine the
success of the application that has been made.

II1. RESULTS AND DISCUSSION

A. Determining of the criteria

This research using Simple Additive Weighting (SAW)
which important to determine the criteria and weight for
every criterion in process of supervisor selection [17]. In
determining thesis supervisor, criteria are needed which
later each alternative will be compared based on these
criteria. From the result of consultations with thesis
supervisor, the following table 1 are the criteria used to
determine the thesis supervisor.

Table 1 Criteria and Sub Criteria

Criteria Sub Criteria
Education S2
S3
Functional Instructor
Expert Assistant
Lecturer
Head Lecturer
Professor
Competence Web Design (Level 1)
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Machine Learning (Level 2)
Digital Marketing (Level 3)
Design (Level 4)

Strategic Information
System (Level 5)

Permanent
Part Time

Lecture Status

0-5
6-10
11-15
16-20
21-25

Number of mentoring
students

B. Weight for every criterion and sub criteria
. The weighting for criteria and sub criteria was
determined subjectively. Below is the result of weighting:

Table 2 Weight Score

Category Value
Very Low 0.1
Low 0.25
Medium 0.5
High 0.75
Very High 1
Table 3 Criteria and Weight
Criteria Criteria Type Weight
Code
Cl Education Benefit 25%
C2 Position Benefit 15%
C3 Competence Benefit 35%
C4 Lecture Status Benefit 15%
C5 Number of Cost 10%
mentoring
students
Table 4 Sub Criteria Weight
Criteria Sub Criteria Weight
Education S2 0.50
S3 1.00
Functional Instructor 0.10
Expert Assistant 0.25
Lecturer 0.50
Head Lecturer 0.75
Professor 1.00
Competence Level 1 1.00
Level 2 0.75
Level 3 0.50
Level 4 0.25
Level 5 0.10
Lecture Status Permanent 1.00
Part Time 0.50
Number of 0-5 0.10
mentoring 6-10 0.25
students 11-15 0.50
16-20 0.75
>20 1.00

C. Supervisor Candidate Data
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The data of supervisor candidate was collected from V.. = (2530.50) + {15){0.67} + (35)(0.13) + (15}(0.50) + {1¢
questioner. Table 5 is the sample data of the supervisor. Ve = (25)(0.50) + (15)(0.67) + (35)(0.33) + (15)(1) + (10)((
) ) Vig (25)(0.50) + (15)(0.67) + (35)(1) 4+ (15)(1) + (10)(C.4)
Table 5 Supervisor Candidate Data s Vis = (25)(0.50) +(15)(0.67) + (35)(1) + (15)(0.5) + (10)(0.
Alternativ | Educatio Function | Competenc S M ar q 'v‘fﬁ lff i’: lf: ’.~+ i ’ + l ia ]ll Uf:j\‘ fT\l _f.a“ l{j:_\"l?ﬂ’j =
e(Ai) n al e tatus el'lgtﬂl’ll’l 'P;!'? \_L.u;\_..l \JU) _r k.l.ullk\.l Uf;_l_\_\.lu)\_.l.; —l— k.l.\.l;k.l.;_l—kju) \_'L. ‘1."
Students
Al S2 Lecturer | Digital Permane >20 Based on the results of the above calculations, it
Marketing nt ; H :
= < Teomrar | Cyber At 30 producgs the best alternative .the51s Supervisor. Best
Security Time alternative based on the calculation are alternative 4 and
A3 s2 Lecturer | Design Permane 11-15 alternative 7 and alternative 4 with score 76.55. The
nt . . .
v < R — v v Ty— 10 following table 8 is the ranking results.
Learning nt
AS S2 Lecturer Machine Part >20 Table 8 Ranking Results
Learning Time . . .
5 3 Tond Strategic F— 03 Alternative (Ai) Result Ranking
Lecturer Information nt A7 76.55 1
System
A7 S2 Lecturer Machine Permane 6-10 A4 76.55 1
Learning nt A6 69.55 3
A5 66.05 4
D. Simple Additive Weighting Implementation Al 62.00 5
Table 6 is the initial matrix of the data A3 5310 6
) ) ] A2 35.90 7
Table 6 Supervisor Candidates Categorical Data
0.50 0.50 0.50 1.00 1.00 .
E. Syst Impl tat
050 050 0.10 050  0.75 e
0.50 0.50 0.25 1.00 0.25 “a
] e ] e ] S [
0.50 0.50 0.75 1.00 0.25 —]
0.50 0.50 0.75 0.50 1.00 i g
1.00 0.75 0.10 1.00 0.10 : - e
0.50 0.50 0.75 1.00 0.25

Based on table 6 we will do normalization for that
data. The normalization will be calculated based on the
type of the criteria. For the benefit criteria will use the
largest value. There are three criteria that are classified as
benefits which is C1 with largest value 1, C3 with largest
value 1, and C4 with largest value 1. And for cost criteria
will use the smallest value. There are two criteria that are
classified as cost which is C2 with smallest value 0.5 and
CS5 with largest value 0.

After calculated the largest or smallest value for each
criterion, that number will used to calculate the final
number using Simple Additive Weighting (SAW)
formula. Based on the result of the normalization of initial
matrix, it produces an R Matrix. Table 7 is the result of
normalized R Matrix.

Table 7 R Matrix
0.50 0.67 0.67 1.00 0.10
0.50 0.67 0.13 0.50 0.13
0.50 0.67 0.33 1.00 0.40
0.50 0.67 1.00 1.00 0.40
0.50 0.67 1.00 0.50 0.10
1.00 1.00 0.13 1.00 1.00
0.50 0.67 1.00 1.00 0.40

After calculated R Matrix, then the ranking is
calculated using equation 2. The criteria weight (W) for
the calculation will based on table 3, W = [25; 15, 35; 5;
20].

Figure 3 Main Criteria Page
Main criteria page as shown in figure 3 used to view
existing criteria. At this page user can also change the
weight or the type of each criterion.

Figure 4 Sub Criteria Page
Sub criteria page as shown in figure 4 used to view
existing sub criteria. At this page user can add new sub
criteria, update and delete it.

v, = (25)(050) + (15)(0.67) + (35)(0.67) + (15)(1)+(10)(0.1) =62
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Figure 5 Lecturer Page

Lecturer page as shown in figure 5 used to view all
existing lecturer information.

F3

Figure 6 Add New Lecturer Page
In add new lecturer page as shown in ﬁgure 6, users can add
new lecturer information. Users need to fill all required field in this page
before saving the data.

Figure 7 Result Page
Result page as shown in figure 7 will be showing all
the calculations result such as alternative matrix and final
ranking data. Based on the test result on the web-based
application system, each of the top alternatives that have
the highest value can be used as the consideration in the
selection of mini thesis supervisor.

Iv. CONCLUSION

This study using Simple Additive Weighting algorithm
to help in the selection of mini thesis supervisor. By
developing decision support system application for mini
thesis supervisor selection, it will facilitate and speed up
appropriately choosing a mini thesis supervision. The
ranking results using SAW method are by sorting the
largest numbers to the smallest. The result of the ranking
with SAW method, the best alternative is alternative 7
(A7) and alternative 4 (AS5) with the same score of 76.55.
For further research may try to use another algorithm like
AHP or Apriori.

REFERENCES
[1] N. L. Muswara, Mujidin, and Purwadi, “Peran
Efikasi Diri dan Dukungan Sosial Dosen
Pembimbing Skripsi Terhadap Prokrastinasi
Menyelesaikan Skripsi Pada Mahasiswa,” in

IIIIIII|
ol
=

—
w
[

[4]

(6]

(7]

[9]

[10]

[11]

[12]

e-ISSN: 2614-8404
p-ISSN: 2776-323

Prosiding Seminar Nasional Magister Psikologi
Universitas Ahmad Dahlan, 2019, pp. 37-45.

N. Andriani and B. Wibawanta, “Peran Dosen
Pembimbing Sebagai Pemimpin yang Melayani
Dalam Pembimbingan Tugas Akhir Mahasiswa
Program Sarjana [The Role of Supervisor as a
Servant Leader in The Final Project Supervision
of Undergraduate Students],” Polyglot J. Ilm., vol.
16, no. 2, pp. 230-251, 2020.

U. Rizki, A. M. Zuhdi, and Kusrini, “Sistem
Pendukung Keputusan Dengan Metode Naive
Bayes Untuk Pemilihan Dosen Pembimbing,” J.
Inf. J. Penelit. dan Pengabdi. Masy., vol. 5, no. 2,
pp. 65-72, 2019.

Y. Palopak and Z. Lumbantobing, “Analisa dan
Perancangan  Sistem Informasi Pendukung
Keputusan Berbasis Web untuk Pemilihan
Penghuni Asrama UNAI Menggunakan Metode
SAW,” J. Telka Teknol. Inf. dan Komun., vol. 9,
no. 1, pp. 1-13, 2019.

S. Janti, M. Adriansyah, and G. Taufik, “Simple
Additive Weighting for Decision Support
Selection of Expedition Services,” Sink. J. dan
Penelit. Tek. Inform., vol. 4, no. 2, pp. 115-122,
2020.

H. D. Permatasari, Widodo, and B. P. Adhi,
“Pengembangan Sistem Pendukung Keputusan
untuk  Mengetahui  Kecendrungan  Seorang
Mahasiswa Dalam Mengambil Mata Kuliah
Pilihan Dalam Lingkup Pendidikan Teknik
Informatika dan  Komputer = Menggunakan
Algoritma Apriori,” J. Pinter Pendidik. Tek.
Inform. dan Komput., vol. 4, no. 2, pp. 1-5, 2020.

S. Fadli, M. Ashari, H. Asyari, and A. S.
Pardiansyah, “Implementation of the AHP-
SMARTER Method in the Decision Support
System for Giving Sanctions for Violation of
Student Disciplines,” JISA (Jurnal Inform. dan
Sains), vol. 5, no. 1, pp. 1-11, 2022.

Supriatin, A. R. Saputra, and B. Satria,
“Implementation of Aras Algorithm on Decision
Support System to Determine The Best Lecturer,”
JITK (Jurnal Ilmu Pengetah. dan Teknol.
Komputer), vol. 8, no. 1, pp. 25-32, 2022.

N. Setiawan et al., “Simple Additive Weighting as
Decision Support System for Determining
Employees Salary,” Int. J. Eng. Technol., vol. 7,
no. 2.14, pp. 309-313, 2018.

M. R. Firdaus and N. Nuraeni, “Pemilihan Laptop
Terbaik Menggunakan Metode Simple Additive
Weighting,” JIKO  (Jurnal  Inform. dan
Komputer), vol. 6, no. 2, pp. 218-222, 2022.

R. A. Saputri, A. N. Sianturi, S. Mutmainnah, and
E. R. Yulia, “Sistem Penunjang Keputusan
Penerimaan Karyawan Baru Menggunakan
Metode Simple Additive Weighting (SAW)
Berbasis Web Pada PT Crestec Indonesia
Cikarang,” JIKO (Jurnal Inform. dan Komputer),
vol. 6, no. 2, pp. 207-217, 2022.

H. Adela, K. A. Jasmi, B. Basiron, M. Huda, and
A. Maseleno, “Selection of Dancer Member Using
Simple Additve Weighting,” Int. J. Eng. Technol.,

JISA (Jurnal Informatika dan Sains) (e-ISSN: 2614-8404) is published by Program Studi Teknik Informatika, Universitas Trilogi

under Creative Commons Attribution-ShareAlike 4.0 International License.




JISA (Jurnal Informatika dan Sains e-ISSN: 2614-8404
Vol. 05, No. 02, December 2022 p-ISSN: 2776-323

vol. 7, no. 3, pp. 1096-1097, 2018.

[13] L J. T. Situmeang, S. Hummairoh, S. M. Harahap,
and Mesran, “Application of SAW (Simple
Additive Weighting) for the Selection of Campus
Ambassadors,” Int. J. Informatics Comput. Sci.,
vol. 5, no. 1, pp. 21-28, 2021, doi:
10.30865/ijics.v5il.2847.

[14]  N. M. Nasir and N. A. M. Ali, “The Development
of An Augmented Reality Technology
Application Using Addie Model on Packaging,”
Int. J. Accounting, Financ. Bus., vol. 7, no. 41, pp.
209-218, 2022, [Online]. Available:
www.ijafb.com

[15] Y. Hanafi, N. Murtadho, M. A. Ikhsan, and T. N.
Diyana, “Reinforcing Public University Student’s
Worship  Education by Developing and
Implementing  Mobile-Learning  Management
System in the ADDIE Instructional Design
Model,” Int. J. Interact. Mob. Technol., vol. 14,
no. 2, pp. 215-241, 2020.

[16] R. Arief, M. 1. Wazirudin, A. Rachman, and D. P.
Hapsari, “Pengembangan Aplikasi Pembelajaran
TIK Berbasis Web Menggunakan Model ADDIE
Untuk Siswa SMK,” in Seminar Nasional Sains
dan Teknologi Terapan VI, 2018, pp. 509-514.

[17] M. R. Ramadhan, M. K. Nizam, and Mesran,
“Penerapan Metode SAW (Simple Additive
Weighting) Dalam  Pemilihan  Siswa-Siswi
Berprestasi Pada Sekolah SMK Swasta Mustafa,”
TIN Terap. Inform. Nusant., vol. 1, no. 9, pp. 459—
471, 2021.

JISA (Jurnal Informatika dan Sains) (e-ISSN: 2614-8404) is published by Program Studi Teknik Informatika, Universitas Trilogi
under Creative Commons Attribution-ShareAlike 4.0 International License.

158



