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ABSTRACT : The development of the number of new students at Cut Nya' Dien Vocational School experiences
ups and downs every year. The reason is because the data was not processed appropriately based on historical
data. The aim of this research is to determine the right promotional strategy based on the results of the groupings
formed. One solution that can be used is data mining techniques using the Kmeans Clustering algorithm.
Clustering is a method for searching and grouping data that has similar characteristics between one data and
another. K-Means is a non-hierarchical data clustering method that attempts to divide data into one or more
clusters. The results of this research will form 3 clusters and are expected to be one of the basic considerations
in making promotion strategy decisions based on the clusters formed by the school principal.
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1. INTRODUCTION

Advances in information technology are growing rapidly in all areas of life. A lot of data
is produced by sophisticated information technology, starting from the fields of industry,
economics, science and technology as well as various other fields of life which produce
abundant data (Johar, 2013). To help make it easier for decision makers to analyze and extract
abundant data, a new branch of science was born called Data Mining (Yuli & Rodhyah, 2014)

SMK (SMEA) CUT NYA' DIEN Semarang is located at JI. Wolter Monginsidi No. 99
Genuk District. It has various facilities and quite spacious space with the number of classes
reaching 14 classes which are divided into 4 departments and the number of students in the
2014-2015 academic year reached 399 students, whereas in 2014-2015 the number of new
students entering was 170 students.

The following is data on the number of new student admissions for the last 5 years r

Table 1.1 Data on Number of New Student Admissions

School year The number of students

2010/2011 190 students

2011/2012 132 students

2012/2013 143 students

2013/2014 124 students

2014/2015 170 students

(Source: TU SMK (SMEA) Cut Nya' Dien Semarang

2010 to 2015)

Judging from the data on new student admissions in the last 5 year period, the number of

new students has experienced ups and downs. One of the causes of the fluctuating number of
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new students is that student data is not processed appropriately based on historical data by the
CUT NYA' DIEN Vocational School. This can influence decision making in determining the
right target promotion area. Student data processing should be carried out in order to determine
the right target promotion areas so that there is no decrease in the number of students in the
following year.

Based on the existing problems, one way to solve them is by doing data mining . Data
mining is a data processing method to find hidden patterns in the data. The results of data
processing with data mining can be used to make decisions in the future (Santosa, 2007). There
are several algorithms that can be used to complete data mining , including: K-Median
Algorithm, K-Means Algorithm, C45 Algorithm, and Naive Bayes Classifier Algorithm .

The algorithm that will be applied for this case is k-means clustering . K-means clustering
is a popular method used to obtain a description of a set of data by revealing the tendency of
each individual data to group with other individual data. This grouping tendency is based on
the similarity of the characteristics of the individuals in the existing data. The basic idea of this
technique is to find the center of each possible data group and then group each individual data
into one of these groups based on distance (Turban, 2005)

The results of data mining will later form 7 clusters. Some promotional strategies that
will be carried out based on the results of the cluster that will be formed are: distributing
brochures, placing banners in strategic places, making door to door presentations to each target
school, making cooperation proposals with the target school, holding events (workshops,
exhibitions, etc. ), social activities, providing discounts and scholarships, promotions via blogs

or school websites and other social media.

2. THEORETICAL FOUNDATION
Theoretical Description

2.1. Understanding Systems
A system is an organized set of components or variables that interact with each other,
depend on each other and are integrated (Lucas, 2012).

2.2. Understanding Information
Information is data that is processed into a form that is more useful and more meaningful
for those who receive it (Jakub, 2012).
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2.3.

2.4.

2.5.

Understanding Information Systems

An information system is an organized combination of people, hardware , software ,
communications networks, and data resources that collect, transform, and disseminate
information within an organization. (Jakub, 2012)

Understanding Promotion Strategy

Philip Kotler (2001) states that "promotion is a variety of activities carried out by
companies to communicate the benefits of their products and to convince target
consumers to buy them"

In general, forms of promotion have the same function, but these forms can be
differentiated based on their specific tasks. These special tasks are often referred to as
the promotion mix . The promotional mix as mentioned by Philip Kotler is "a special
combination of advertising, personal selling, sales promotion and public relations that a
company uses to achieve its advertising and marketing objectives".

Data Mining

2.5.2.Understanding Data Mining

Data mining is a data processing method to find hidden patterns in the data. The results
of data processing using this data mining method can be used to make decisions in the

future. This data mining is also known as pattern recognition (Santosa, 2007) .

2.5.3. Data Mining Clustering

Data mining is divided into several groups based on the tasks that can be carried
out, namely (Turban, 2005):
. Description
Description is describing the patterns and trends contained in the data which makes
it possible to provide an explanation of the pattern or trend.
) Estimate
Estimation is almost the same as classification, except that the estimated target
variable is more numerical than categorical. The model is built using complete
records that provide the target variable values as predicted values.
o Prediction
Prediction is almost the same as classification and estimation, but in predicting the

value of the results will be in the future.
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o Classification
Classification is the process of finding a model or function that describes and
differentiates data classes or concepts with the aim of predicting classes for data
whose class is unknown.
o Clustering
Clustering is grouping records, observations, or paying attention and forming
classes of objects that are similar. A cluster is a collection of records that are similar
to each other and dissimilar to records in other clusters.
o Association
Association in data mining is finding attributes that appear at one time. In the
business world it is more commonly called shopping cart analysis.
Understanding Clustering
Basically, clustering is a method for searching and grouping data that has similar
characteristics (similarity) between one data and another data. Clustering is a data mining
method that is unsupervised , meaning that this method is applied without training and
without a teacher and does not require an output target. In data mining there are two types
of clustering methods used in grouping data, namely hierarchical clustering and non-
hierarchical clustering (Santosa, 2007) .
Understanding the K — Means Algorithm
K-Means is a non-hierarchical data grouping method that attempts to partition existing
data into two or more groups. This method partitions data into groups so that data with
different characteristics is grouped into other groups. The purpose of grouping this data
is to minimize variation within a group and maximize variation between groups (Eko
Prasetyo, 2012).
According to Santosa (2007), the steps for clustering using the K-Means method are as

follows:

2.7.1.Choose the number of clusters k .

2.7.2.Initialization of k cluster centers can be done in various ways. However, what is most

often done is in a random way. Cluster centers are given initial values with random

numbers.

2.7.3. Allocate all data/objects to the nearest cluster. The proximity of two objects is determined

14

based on the distance between the two objects. Likewise, the proximity of data to a
particular cluster is determined by the distance between the data and the cluster center .
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In this stage it is necessary to calculate the distance of each data to each cluster center .
The maximum distance between data and a particular cluster will determine which data
falls into which cluster . To calculate the distance of all data to each cluster center point,
you can use Euclidean distance theory which is formulated as follows:
D (i,j) = V(X 1i- X 1j) 2+ (X 2i- X 2j) 2+ ... + (X ki- X &j) 2
Where:
D (i,j) = Distance of data i to the center of cluster j
X «i = The ith data in the kth data attribute
X «j = The jth center point on the kth attribute

2.7.4.Recalculate the cluster center with the current cluster membership. The cluster center is
the average of all data/objects in a particular cluster . If desired, you can also use the
median of the cluster. So the average (mean) is not the only measurement that can be
used.

2.7.5.Reassign each object to use the new cluster center. If the cluster center does not change
again then the clustering process is complete. Or, return to step number 3 until the cluster
center does not change anymore.

3. METHODOLOGY
To create a data mining information system requires careful preparation and planning. In
this development, a development model will be put forward as the basis for product
development . The model used is the Research and Development (R & D) model approach from
Borg and Gall with 10 stages, but the author uses only 6 stages. The development plan with R
& D design from Borg and Gall has the aim of developing and validating the product. This
model approach has the following steps:
e Research and Information Collecting ,
e Planning,
e Develop Preliminary form of Product ,
e Preliminary Field Testing ,
e Main Product Revision ,
e Main Field Testing .
The selection of the Borg and Gall model was based on consideration of the development

model which was prepared programmatically with careful preparation and planning steps.
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Procedurally, there are 6 research steps in the Borg and Gall (1983) R & D model as shown in

the following picture:
Research and Information |, Planning Develop preliminary
collecting form of product

s

Main product Preliminary field
revision testing

Main Field testing  |<——

2

Operational product | Operational field Final Product
revision testina Revision

L

Dissemination and
Implementation

Borg and Gall R&D Model Drawing (1983)

4, RESULTS AND DISCUSSION
After conducting field trials involving users, the following is the final product resulting
from the development results.

4.1. Login Form

-
B9 Form Login - SMK Cut MNya' Dien Semarang _—

FORM LOGIN

ID User | j

Mama User ‘

Jabatan ‘

Password ‘

LOGIN ‘ EELUAR ‘

Login Form Image

In this login form, the user is required to fill in the identifier and password. If the
password is correct, the user can enter the main menu and if the password is incorrect,

the user cannot enter the main menu.
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4.2. Master Menu Form

SISTEM INFORMASI STRATEGI PROMOSI
DENGAN DATA MINING
| MENGGUNAKAN ALGORITMA KMEANS CLUSTERING

MertsMasier - SME. CudNyaf D Semnarargy

Master Menu Form Image

The menu form can be accessed by registered users, accompanied by access rights that
have been set by the administrator.

4.3. Student Data Form
e e =

FORM DATA SISWA

NIS Jenis Kelamin =1
Nama Siswa Nama Wali
T Alamat

Tanggal Lahic

TaMBaH HAPUS £0
perTans | gesewm | pemwuT | TemsndR | gELLsR
lahi

R

namawal [
L) £
SR o

SAERLZI I
'SOLEKHAN KLRMIAGI TLE
FUBAID! 7
7 'SUPANOND Ul
A MURSALM (]

751937 SUPAAMAN WG
22219 | ANGGRIT SURYA FRASEMARSNE BA31357 DUUMAN B
22220 | BNIS CHOIRUNRISA |SEMARANE EA/13% MUNROMI SAJARGT [z

T

21| ANIS NURUL AN |SEMAFRNG 51171337 FARDIMAN o
7777 | SO 1 80 MATHESSF MBEANE, amnnaE B EAL ST ] T

Image of Student Data Form

On the student data form, the nis will be given automatically by the system. If there is
data that has not been filled in, then the data cannot be saved. The form also applies to
data on the student's major, salary and school of origin.

4.4. Profile Data Form

5 Form Prof Sicua - S i B S T - -
FORM DATA PROFIL SISWA

ID Penghasilan
R :l Orang Tua :l
Nama Siswa | Nominal
ID Jurusan ID Asal Sekolah

Jurusan | Sekolah |

Tahun Masuk

TAMBAH | ‘ FERTAMA | SEBELUM | BERIKUT | TER&KHIR ‘ KELUAR |
nis idjuusan | idaaii idsekolah | tahunmasulk -
» (122208 2 E 17 2010/2011 =
1222039 4 2 2 201072011
122211 3 1 " 2010/2011
122213 2 2 5 2010/2011
122214 3 1 2 201072011
122215 3 1 10 20102011
122216 2 1 24 2010/2011
122217 2 1 4 201042011
122219 1 2 4 20102011
122220 1 1 1 2010/2011
122221 1 1 4 201042011
lazzz2 1 1 ] 201072011 >

Image of Student Profile Data Form
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The profile data form is used to fulfill the criteria that have been set for carrying out data

mining. Each student will have a major, parent's salary, and the student's school of origin.

4.5. Data Mining Forms

FORM DATA MINING

~ Milai Titik Prsat |

Tiik Pusat 1 Tik Pusal 2 Tiik Pusal 3 Tik Pusat 4 | 201 Chster
JG uuuuuu I =l =1 =l | Lwnfzsm g Z § R T
ol | = ] | || [hesm 3 7 1 34RO (12208
fsal Sekolah = = = 21| [Teesa 3 1 7 7 5477E:
I | Ry Ey =l 1426% 3 1 1 6055 |24end
Titk Pusat5  Tifk Pusat6  Titk Pusat 7 s 3 3 i e et
durssan © =z © [ ez 3 z 3 848528 |7 1414
a3 ar 3 48 3 z 2 3 47421
ol = = = 142641 3 1 37 BT [3B07IE
asdsecsh [ <[ <[ =] e 0 >
Milsi Titk Pusat Baru
CEK CLUSTER | PROSES | Titi Pusat 1 Titk Pusat 2 - Titk Pusal 3 Titk Pusatd |
RESET CLUSTER | KELUAR | dusan | I | Jurloh 2
& idunusan idasi A Gail | | | -
[ [142530 3 4 2] sl Jurlah d3
14258 3 7 T
e : : L S | I I Jumlah dod
[ |14z 3 1 1 Tiik Pusat & Titik Pusat & Titk Pusat 7 DS l—
142536 3 3 T
Junusan
i — : : s [
S Gaii
[« I »[ Jurleh de?
el Toabaas [

Image of Data Mining Form

Data mining forms are used to process student profile data into information that can be

used to make decisions. How to use it is the first step, click reset cluster then click check

cluster. After that, input all the initial center point values, then click process. If the

process stops, then click the exit button.

4.6. Profile Data Report

f3 Laporan Data Profil

| Zoom [100% -

YAYASAN PENDIDIKAN ISLAM AL MUKARROMAH

SMK CUT NYA' DIEN SEMARANG
L. Wotter Monginsidi no.99 Genuk Semarang

Telp. (024) 659 0882 Email : smkcutnyadien@rocketmail com

Laporan Data Profil Siswa

Nama Siswa

Jurusan Gaji Orang Tua

Asal Sekolah

ABBURDATHA
ACHMAD ABDUL
AGUSTIN RAHAYU
AINIVATUL
AISYAH

AJENG PRILLIAS.
ALFAZAH
ALFIATUN
ANGGRIT SURYA
ANS

ANIS NURUL AINI

 Pages W[4 [T »IM

akutansi 2000000-4999999
2000000-4999999
1000000-1999959
2000000-4999899
1000000-1999989
1000000-1999959
1000000-1999999
1000000-1999999
2000000-4999999
1000000-1999889
1000000-1999959

Pemasaran

akutansi
akutansi

administrasi

administrasi

administrasi

SMP IT AL fikri

Its Futuhiyyah Kudu
Mts Al Wathoniyah
SHP N 20 Semaran;
Wts Futuhiyyah Kudu
SMP At Thehiriyah
Its Darus S&'adah
SHP Allslam

SHP Allslam

SHP Hasanudin 10
SHP Allslam

Figure 5.6 Profile Data Report

The profile data report is obtained from the input results in the student profile data form
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4.7.

5.

Data Mining Report

8 Laporan Data Mining - SWIK Cut Nya' Dien Semareng IR e
=] Zaom [100% -~

YAYASAN PENDIDIKAN ISLAM AL MUKARROMAH
SMK CUT NYA' DIEN SEMARANG

JL Woker Monginsidi no.99 Genuk Semarang

Telp. (024) 859 0282 Emai : smkcutnyadien @rocketmai.com

Lapeoran Hasil Data Mining

s Turusan GajiOrang Tua  Asal Sekolan Cluster Fromosi

142631 busana butk <500000 Mis Futuhiyyah 2 Kegiatan Sosial
142633 busana butik 1000000-1959998 SMP Walisongo2 7 Spanduk

142834 busana butik 1000000-1959998 Mis An Nidham 5. Workshop

142635 busana butik 1000000-1999998  SMP Hasanudin 10 3 Kerjasama Sekolah
142636 busana butik 500000-999999  SMPALFatan 7 Spanduk

142637 busana butik 2000000-4999999 lits Hdayatus 6 Presentasi door to door
142639 busana butik 2000000-4999999 Wts Futuniyyah 3 Kerjasama Sekolah

142641 busana butik 1000000-1999998 mts darul hasanah 7 Spanduk

142842 busana butik 1000000-1989898  SHP Hasanudin 10 3 Kerjasama Sekolah

butik 1000000-1959998  SMP Hasanudin 10 3, Kerjasama Sekolah

142844 busana
Pages: W[4 [T »iul

Figure 5.7 Data Mining Data Results Report

Data mining reports are obtained from the input results in the data mining form

accompanied by promotions used according to the clusters formed.

CONCLUSION

From the results of research that the author has conducted on information systems for

determining promotional strategies using data mining, the author can draw the following

conclusions:

5.1.

5.2.

The results of determining the promotional strategy using data mining using the k-means
clustering algorithm were successful.

After grouping student data, the results of the clusters formed are:

Cluster 1 is filled by administration majors with salaries of 500000-999999, originating
from Hasanuddin 10 Middle School with the same frequency, namely 4. The promotional
strategy used is brochures.

Cluster 2 is dominated by administration and accounting majors with a frequency of 45
and 40, with salaries between 1000000 — 1999999 as many as 33 and 2000000 — 4999999
as many as 41, and school origins from SMP Hasanuddin 10 and MTs Futuhiyyah Kudu
with frequencies 57 and 27. The promotion strategy is by holding social activities.
Cluster 3 is dominated by marketing and fashion design majors with frequencies of 42
and 36, with salaries between 1000000 — 1999999 as many as 62 and 2000000 — 4999999
as many as 40, and schools from MTs Futuhiyyah Kudu and SMP Hasanuddin 10 with
frequencies 46 and 27. For promotional strategies namely by holding school
collaborations.
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Cluster 4 is dominated by marketing and fashion design majors with frequencies of 19
and 3, with salaries between 1000000 — 1999999 as many as 17 and 2000000 — 4999999
as many as 5, and schools from SMP Al Islam and SMP N 20 Semarang with frequencies
14 and 2. For strategy promotion is by using online media.

Cluster 5 is dominated by marketing and fashion design majors with a frequency of both
15, with salaries between 1000000 — 1999999 as many as 26 and 2000000 — 4999999 as
many as 24, and schools from SMP N 20 Semarang and SMP Islam Siti Sulaechah with
frequencies 27 and 14. For strategy The promotion is holding a workshop.

Cluster 6 is dominated by administration and accounting majors with frequencies of 18
and 17, with salaries between 1000000 — 1999999 as many as 21 and 2000000 — 4999999
as many as 33, and school origins from MTs Hidayatus Syubban and MTs An Nidham
with frequencies 17 and 11. The promotion strategy is by conducting door-to-door
presentations.

Cluster 7 is dominated by administration and accounting majors with a frequency of 114
and 70, with salaries between 1000000 — 1999999 with a frequency of 142 and 2000000
— 4999999 with a frequency of 116, and school origin from SMP Al Islam and MTs Al
Wathoniyyah with a frequency of 28 and 16. The promotion strategy is by using banners.
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