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Abstract – The purpose of this research is to analyze 
internet users in the world  who are educated in 
Indonesia by utilizing computer science techniques. 
The use of the internet in question is the percentage in 
accessing the internet for ages 5-12 years old, 13-15 
years old and 16-18 years old. The data source used is 
from https://www.bps.go.id/. The method used is k-
medoids, while mapping in the form of clusters in this 
study uses 2 labels namely C1: high cluster for internet 
use and C2: low cluster for internet use. The results 
mention that the islands of Sumatra and Java 
dominate in the use of the internet in all ages. The 
results state that k-medoids can be applied to the case 
of mapping internet usage with an accuracy of 
mentioning above 90% and an error rate below 5%.  

Keywords – Data Mining, Internet use, education, k-
medoids, Indonesia. 

1. Introduction

Based on the survey results of the Indonesian 
Internet Service Providers Association (abbreviated 
as APJI) in 2018 in Indonesia internet users reached 
150 million people with 56% penetration spread 
throughout the region. The amount is only a small 
difference with the number of mobile internet users, 
amounting to 142.8 million people with a penetration 
percentage of 53%. 

DOI: 10.18421/TEM93-39 
https://doi.org/10.18421/TEM93-39 

Corresponding author: Robbi Rahim, 
Sekolah Tinggi Ilmu Manajemen Sukma, Medan, 
Indonesia. 
Email: usurobbi85@zoho.com 

Received:   21 July 2020. 
Revised:     07 August 2020. 
Accepted:   14 August 2020. 
Published:  28 August 2020. 

©  2020  Robbi  Rahim;  published  by  UIKTEN. 
This  work  is  licensed  under  the  Creative  Commons 
Attribution‐NonCommercial‐NoDerivs 4.0 License. 

The  article  is  published  with  Open  Access  at 
www.temjournal.com 

The internet is one of the most influential 
inventions of all time that can access information 
from various servers throughout the world. Directly 
or indirectly, in the last few years the internet has 
been used in almost all fields including education 
because it is a medium of communication and 
information provider in various parts of the world. At 
present, the use of the internet in the world of 
education is increasing. Based on statistical reports 
submitted by the Central Statistics Agency 
(abbreviated as BPS-RI)  according to which internet 
usage reaches 50% to suit the age group (ages 5-12 
years old, 13-15 years old and 16-18 years old) by 
region and type sex. This shows that the age of 5-12 
years at the time of the industrial revolution 4.0 
became something mandatory to be able to access 
various information ranging from social media 
(Facebook, Instagram, WhatsApp, Twitter, YouTube 
and others). Based on statistical reports processed by 
BPS-RI, internet usage based on age and gender does 
not recognize age. Almost all ages (ages 5-12 years 
old, 13-15 years old and 16-18 years old),   who need 
to access the internet is very dominant for male and 
female. The purpose of the study is to analyze 
through the data presented by BPS-RI in digging 
deeper information. The following internet usage 
data by province is grouped by age and gender as 
shown in the following figure:  

(a) 
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(d) 
 

Figure 1. Use of internet by province (2011-2019) – 
sources: BPS-RI (a,b,c,d) 

 
Figure 1 explains that internet usage at all ages, 

including both men and women,  has the same 
percentage. Mapping the territory of Indonesia is 
something that needs to be done comprising  the 
uneven community access to the internet (education 
sector), in order  that the results of the mapping can 
be input to  those who are concerned to provide 
further action in equitable internet access.  Many 
techniques in computer science   are data mining. 
One of them is performed by utilizing data mining 
clustering techniques [1]. The purpose of clustering 
is to group a series of points, patterns, documents 
that have similarities between one object and that 
distinguish them from other objects. There are 

several clustering techniques used in data mining 
such as k-medoids (Partitioning Around Medoids) 
and k-means [2]. Each method has its advantages [3]. 
K-Medoids is a development variant of k-means that 
can handle sensitive outliers due to an object with a 
large value [4], and it can work on any type of data 
matrix [5]. This was proven by several previous 
studies such as [5] with the title clustering of 
earthquake prone areas in Indonesia using k-medoids 
algorithm. In this case the k-medoids method can be 
applied to analyze the spatial pattern of earthquake 
distribution in Indonesia. The cluster results are 
obtained, in which the highest silhouette value is 
0.4574067 with the number k = 6. In addition, this 
study also found that k-medoid gave a better 
silhouette value than k-means. Next [6] with the title 
k-medoids clustering  one can determine study 
program selection patterns. The application of the k-
medoids method can be applied with the best 
Silhouette Coefficient value of 0.690754 with three 
clusters and 15 total data. Based on this, it is hoped 
that the research results can provide information in 
the form of cluster mapping of internet user areas in 
Indonesia.  Consequently, stakeholders can find out 
the low cluster mapping of the regions in Indonesia. 
 
2. Methodology 

 
2.1. Data 

 

In conducting research there are stages that  have 
to be carried out starting from the study of literature, 
selecting research data, doing preprocessing data, 
after that doing the calculation process with the k-
medoids method. The calculation process uses the 
help of RapidMiner software. Results will be tested 
by looking at accuracy, error rate and correlation. 
The following picture is from the research 
methodology. 

 

 
 

Figure 2. Research methodology 
 

The data presented in this study are secondary 
data sourced from the Central Statistics Agency 
(BPS-RI), namely internet usage data (ages 5-12 
years old, 13-15 years old and 16-18 years old) in 
Indonesia (2011-2018). Data consists of 34 provinces 
(male and female). The following is complete 
research data that has been preprocessed using the 
help of RapidMiner and Microsoft Excel software. 
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Table 1. Research data 
 

No The province 
5-12 years old 13-15 years old 16-18 years old 
Male Female Male Female Male Female 

1 Aceh 49.52 50.48 46.00 54.00 47.21 52.79 
2 North Sumatra 54.89 45.11 48.18 51.82 48.36 51.64 
3 West Sumatra 51.50 48.50 47.15 52.85 44.82 55.18 
4 Riau 52.29 47.71 45.12 54.88 49.37 50.63 
5 Jambi 49.27 50.73 45.62 54.38 47.45 52.55 
6 South Sumatra 50.47 49.53 47.62 52.38 48.60 51.40 
7 Bengkulu 50.37 49.63 46.84 53.16 46.56 53.44 
8 Lampung 48.09 51.91 44.98 55.02 45.83 54.17 
9 Bangka Belitung 45.09 54.91 45.02 54.98 48.03 51.97 

10 Riau 54.30 45.70 48.49 51.51 47.99 52.01 
11 DKI Jakarta 51.75 48.25 48.47 51.53 50.04 49.96 
12 West Java 49.79 50.21 47.56 52.44 49.33 50.67 
13 Central Java 49.85 50.15 47.69 52.31 50.31 49.69 
14 DI Yogyakarta 50.01 49.99 50.24 49.76 51.11 48.89 
15 East Java 48.84 51.16 49.10 50.90 51.00 49.00 
16 Banten 52.73 47.27 47.42 52.58 48.29 51.71 
17 Bali 53.40 46.60 49.64 50.36 53.13 46.87 
18 West Nusa Tenggara 48.21 51.79 41.33 58.67 46.83 53.17 
19 East Nusa Tenggara 46.99 53.01 48.61 51.39 47.35 52.65 
20 West Kalimantan 52.24 47.76 48.74 51.26 47.29 52.71 
21 Central Kalimantan 52.09 47.91 47.32 52.68 50.99 49.01 
22 South Borneo 49.64 50.36 48.94 51.06 49.31 50.69 
23 East Kalimantan 49.06 50.94 50.86 49.14 52.15 47.85 
24 North Kalimantan 53.19 46.81 48.61 51.40 49.13 50.88 
25 North Sulawesi 47.96 52.04 44.68 55.32 47.51 52.49 
26 Central Sulawesi 46.83 53.17 42.36 57.64 46.27 53.73 
27 South Sulawesi 49.14 50.86 45.12 54.88 48.12 51.88 
28 Southeast Sulawesi 43.57 56.43 43.41 56.59 46.27 53.73 
29 Gorontalo 45.02 54.98 42.48 57.52 45.57 54.43 
30 West Sulawesi 50.22 49.78 41.53 58.47 46.09 53.91 
31 Maluku 47.08 52.92 45.15 54.85 49.62 50.38 
32 North Maluku 46.27 53.73 45.30 54.70 47.19 52.81 
33 West Papua 52.27 47.73 46.56 53.44 51.15 48.85 
34 Papua 45.76 54.24 45.47 54.53 51.72 48.28 

 

 source: BPS-RI 
 
2.2. Data Mining 

 
Data mining is the process of extracting data in 

producing new information with large data involving 
three disciplines including statistics, artificial 
intelligence, and machine learning. If data science 
focuses on analyzing historical data, data mining is 
results-oriented which can be a prediction of future 
trends [7]. There are several data mining techniques 
including: clustering, classification, estimation and 
association[8]. 

 

K-Medoids Method (Partitioning Around Medoids) 
 

The K-Medoids method (another term 
Partitioning Around Medoids) is a method similar to 
k-means because these two methods break down the 
dataset into groups that have something in common 

 
 
 

[6]. Some advantages are:  it can handle sensitive 
outliers because of an object with a large value [6], 
and it can work on all types of data matrices [5]. The 
K-medoids method is more suitable for grouping data 
than the K-Means method [9]. 

 

3. Results and Discussion 
 

This stage explains how to use the K-Medoids 
method on internet use in Indonesia by using the help 
of RapidMiner 5.3 software in the process. The 
mapping stage is done by looking at results based on 
age (age 5-12 years old, 13-15 years old and 16-18 
years old). The following is a RapidMiner model of 
determining internet use by region (male and female) 
for each age as shown in the following figure: 
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Figure 3. Modeling with rapiminer (5-12 years old) 
 

 
 

(a) 
 

  
 

(b) 
 

 
 

(c) 
 

 
 

(d) 
 

Figure 4. Performance Vector of k-medoids clustering (5-
12 years old)-a,b,c,d 

 
 
 
 
 
 
 
 
 
 
 
 

 
(a) 

 
 

(b) 

 
 

(c) 
 

Figure 5. Results of clustering (5-12 years old)- a,b,c 
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Figure 5 shows the results of the mapping in the 
form of clusters  among 5-12 years old ones who use 
internet,  namely high cluster (cluster_0)  which 
include 22 provinces, and low cluster (cluster_1)  
including 12 provinces. In the k-medoids cluster 
model the accuracy reaches 96,67% and the error rate 
reaches 3,33%. The correlation using k-medoids 
reaches 0.5. It means that in order to have a good 
(optimal) relationship in clustering one has to use  
the k-medoids method. The following is the 
rapidminer clustering model (13-15 years old), in 
which the results of  mapping are in the form of 
regional clusters, accuracy values, error rates and 
correlations as shown in the following figure:  
 

 
 

Figure 6. Modeling with rapiminer (13-15 years old)  
 

 
 

(a) 

 

(b) 
 

(c) 
 

Figure 7. Results of clustering (13-15 years old) 
 

 
 

(a) 
 

 
 

(b) 
 

 
(c) 

 

 
(d) 

 

Figure 8. Performance Vector of k-medoids clustering 
(13-15 years old) 

 
Figure 7 shows the results of the mapping in the 

form of clusters  among 13-15 years old internet 
users, namely high cluster (cluster_0)  including 17 
provinces, and low cluster (cluster_1)  which include 
17 provinces. In the k-medoids cluster model the 
accuracy reaches 100% and the error is 0%. The 
correlation using k-medoids reaches 0.4. It means 
that in order to have a good (optimal) relationship in 
clustering one has to use  the k-medoids method. The 
following is the rapiminer clustering model (16-18 
years old), whose  results of the mapping are in the 
form of regional clusters, accuracy values, error rates 
and correlations as shown in the following figure: 
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Figure 9. Performance Vector of k-medoids clustering 
(16-18 years old) 

 

 
(a) 

 

  
(b) 

 

(c) 

Figure 10. Results of clustering (16-18 years old) 
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(c) 

 
(d) 

 

Figure 11. Performance Vector of k-medoids clustering 
(16-18 years old) 

 
Figure 11 shows the results of the mapping in the 

form of clusters  including 16-18 years old internet 
users, namely high cluster (cluster_0)  including 24 
provinces, and low cluster (cluster_1)  that includes 
10 provinces. In the k-medoids cluster model the 
accuracy reaches 97,5% and the error is 2,5%. The 
correlation using k-medoids reaches 0.4. It means to 
have a good (optimal) relationship in clustering one 
should use  the k-medoids method. The following are 
the three values of vector performance for internet 
users in Indonesia based on age (5-12 years, 13-15 
years, 16-18 years) as shown in the following figure: 
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5-12 years old 
 

 
13-15 years old 

 

 
16-18 years old 

 
In the vector performance the value of the Davies 

Bouldin Index (DBI) has an optimal value because 
DBI is still of minimal value. This is because DBI is 
often used to determine the most ideal amount of K 
in a cluster. The smaller the DBI value, the stronger 
the cluster created. 
 

4. Conclusion 
 

Based on the research results it can be concluded 
that the application of the k-medoids method can be 
applied to the use of the internet in the world of 
Indonesian education. The results of the mapping 
conclude that the use of the internet is still dominated 
by several islands such as Sumatra and Java (western 
regions). While the internet and the world of 
education are a symbiosis of mutualism that is 
interdependent and complementary. Gaps in internet 
usage can make setbacks for Indonesian education. 
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