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1. INTRODUCTION

Information and communication technology (ICT) has become an integral part of daily
existence in the current digital era. ICT plays a crucial function in numerous facets of
human life, including business, education, health, and entertainment (Ernawati et al.,
2022; Ernawati & Azahra, 2021; Fauzi et al., 2023; Kartini et al., 2022). In this digital
age, it is undeniable that ICT proficiency is a necessity that must be mastered. In
Indonesia, the use of information and communication technologies has developed very
rapidly. Along with the increase in internet penetration, smartphone usage, and the
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adoption of technology-based applications, adolescents and adults in Indonesia are
becoming more acquainted with and proficient with ICT.

However, the capacity to utilize ICT varies among individuals. Some individuals
may be very familiar with ICT and able to utilize the technology to its fullest extent, while
others may require additional time to become proficient. In order to comprehend the
characteristics of ICT users in Indonesia, it is necessary to categorize the ICT capabilities
of adolescents and adults in Indonesia(Livana et al., 2020; Tutik & Rosadi, 2022).

Issues regarding the use of Information and Communication Technology (ICT) in
Indonesia are very important things to pay attention to. In the digital era like today, ICT
has become an inseparable part of people's daily lives, both in the field of education(Aziz,
20106), work, entertainment, or social interactions. However, the problem that occurs is
that there is still an imbalance in the use and ability of ICT among adolescents and
adults in Indonesia. This can be seen from the data showing that there is a significant
digital divide between cities and villages, as well as between groups of people who have
different access and capabilities in using ICT.(Dewi et al., 2021). Some research(Damanik
et al., 2022; Simanjuntak et al., 2023)explained the urgency regarding the use and ability
of ICT among youth and adults in Indonesia, namely social inequality in the use and
ability of ICT, there are still many groups of people who have limited access to
information so that it affects individual abilities related to ICT(Putri, 2018).

So based on the problems in this study it aims to conduct a study of Information
and Communication Technology Ability Data Grouping among Adolescents and Adults in
Indonesia by applying data mining techniques. Some research (Iskandar et al., 2020;
Joko Suntoro, 2019; Wahyuddin et al., 2023; Wijaya, 2021)explained that Data Mining is
an iterative and interactive process to find patterns or new models that are perfect, useful
and understandable in a very large database. The output of data mining can be used to
improve decision making in the future(Musadat et al., 2020; Putra & Widjaja, 2023;
Widjaja, 2019). To solve the problem, use the K-Means Clustering Algorithm. The K-
Means algorithm is one of the simplest and most popular clustering algorithms.(Harahap,
2019; Rahman & Suroyo, 2021; Sungkar, 2020; Sungkar & Qurohman, 2021). This
algorithm works by dividing the data into several clusters or groups based on the
similarity of certain characteristics or attributes. In this study, the K-Means algorithm
will be used to classify ICT ability data on adolescents and adults in Indonesia.

The study of classifying ICT ability data on adolescents and adults in Indonesia
has considerable importance which can be used as a reference for application and
software developers to adapt their products to the characteristics of ICT users in
Indonesia.(Qurohman et al., 2020; Sungkar et al., 2020; Zakhra et al., 2023). In this
study, data will be collected regarding ICT skills in adolescents and adults in Indonesia
from the official website of the Central Statistics Agency, which will then be processed
and analyzed using the K-Means algorithm in the Python application. After the data is
collected and analyzed, data will be grouped on ICT abilities in adolescents and adults in
Indonesia based on predetermined attributes.

2. RESEARCH METHOD

2.1 Research Framework

Central Bureau of Statistics website data on the Proportion of Adolescents and
Adults with Information and Computer Technology (ICT) Skills in Provinces in Indonesia,
2019-2022 are utilized for the research. In implementing the k-means clustering method
using the Python programming language and visualizing data on the Google colab
platform(Hartama, 2018; Mertha et al., 2021; Sudipa et al., 2023). This platform makes it
simple for users to combine data from various sources, perform data processing, and
generate interactive, understandable visual reports. Figure 1 provides a research
framework to facilitate the explanation of the systematics of the research.
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Figure 1. Research Framework

2.2 K-Means Algorithm

K-Means is an algorithm in data mining that can be used to group/cluster data.
K-Means clustering is a method that belongs to non-hierarchical clustering where every
object included in the group is the same and correlated objects. Data belonging to groups
has a greater degree of similarity and also has a greater degree of difference from other
groups(Harahap, 2019; Sungkar et al., 2019). Basically clustering is a method for
categorizing or grouping a group of objects according to the same attributes or
characteristics as other data. Clustering is a method in data mining where the work
process on this algorithm is unsupervised.(Anwar et al., 2020; Cahyono et al., 2022;
Pardede et al., 2019), meaning that this method no longer requires training and without a
teacher, output is not needed. In data mining, there are two types of clustering methods
for grouping data, namely hierarchical clustering and non-hierarchical clustering.

The K-Means process steps use the K-Means method. The process stages in the
clustering algorithm using the K-Means method are as follows: (a) Choose the number of
clusters k. (b) Initializing k cluster centers is generally many ways in this process, but
the main choice at the cluster stage is by random method. (c) Allocate all data/objects to
the closest cluster. (c) The next process is to recalculate the cluster center with the latest
cluster membership. the average of all data/objects in the cluster is the center of the
cluster. So the mean is not the priority parameter used. (d) Reassign each object using
the new cluster center, whether the cluster center changes until the clustering process is
complete, repeat process "c" until the value at the cluster center is found to have not
changed.

3. RESULTS AND DISCUSSIONS

3.1 Data Preparation

The following is a data set from the central statistical agency related to the
Proportion of Teenagers and Adults Aged 15-24 Years With Information Technology and
Computer (ICT) Skills by Province and Area of Residence (Percent).

Table 1. Data on the Proportion of Youth and Adults with ICT Skills by
Provinces in Indonesia(BPS - Statistics Indonesia, 2022).

Province Name ) Ffr.ovi.nci.al Data for 2019 Data for 2020 Data for 2021
initialization (%) (%) (%)

Aceh 1 46.77 54.25 60.21
Bali 2 65.48 72.56 77.09
Banten 3 66.96 69.35 75.69
Bengkulu 4 48.70 53.42 62.10
Di yogyakarta 5 75.04 81.36 84.72
Dki jakarta 6 85.17 88.08 91.79
Gorontalo 7 50.62 55.68 61.94
Jambi 8 50.83 56.87 64.47
West papua 25 52.37 59.45 62.31

Table 1 shows data on the proportion of adolescents and adults aged 15-24 years
with information technology and computer (ICT) skills by province and area of residence
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(percent), then the data is prepared by naming each column and adding a new column
"initialization_province" to initialize province names with numeric representation,
because k-means can only manage data in the form of integers or floats or in the form of
numbers.

3.2 Import Modules
This stage is the import module process used in modeling which can be seen in
Figure 2 below.

sklearn.cluster import KMeans
pandas as pd
learn.preprocessing i t MinMaxScaler
t pyplot as plt

ort metrics
ipy.spatial.distance import cdist
ort numpy as np

Figure 2. Import Module Process

3.3 Read Process and Data Info
At this stage is the process of loading data (load data) with integer and float types,
which will be processed as shown in Figure 3 below.

+ Kode — + Teks

df.info()

<class ‘pandas.core.frame.DataFrame’>
RangeIndex: 34 entries, @ to 33
Data columns (total 5 columns):
Column Non-Null Count Dtype
provinsi
inisialisasi_provinsi 34 non- inte4
tahun_2019 34 non- floatea
tahun_2020 34 non- floatesa
tahun_2621 34 non- floatea
dtypes: float64(3), inte4(1), object(1)
memory usage: 1.5+ KB

Figure 3. Load Process and Data I;lfo ]

3.4 Determining the value of k

To find out the value of k or the number of clusters you want to form. Here is the
code to see the right number of clusters to use. Here we compare the 2 attributes namely
"Initialization_province" and "year 2021" can be seen in Figure 4.

[]
g = range(1,18)
k in k_rng:
km = KMeans(n_cluster
km.fit(df[["inisial
sse.append(km.inertia )

rveoBBEE

.xlabel(
.ylabel(
.plot(k_rng,

Figure 4. Determining the value of k
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3.5 Define Elbows

The Elbow method is a method for determining the right number of clusters
through the percentage of comparison results between the number of clusters that will
form an angle at a point. The results of Elbow determination for data for 2019, 2020 and
2021 can be seen in Figure 5 below.
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Figure 5. Elbow Data for 2019, 2020 and 2021

From the visualization in Figure 5 it can be explained that the sum of squared
errors does not experience a significant decrease when K = 5, therefore we can divide the
cluster into 5 clusters. It can be seen that the data is included in 5 clusters namely
cluster O, cluster 1, cluster 2, cluster 3 and cluster 4.

3.6 Defines the Cluster Center Centroid
In determining the centroid or data center that will be the cluster center of each
cluster, there are 5 centroid centers which can be seen in Figure 6 below.

° km.cluster_centers_

array([[26. s .87444444],

, 57.93222222],
W LECEGE
.58
6.685

Figure 6. Determining the Cluster Center Centroid

3.7 Data Visualization Results

Figure 7. Data Visualization Results for 2019, 2020 and 2021

Based on Figure 7, it can be continued at the analysis stage, the analysis is
divided into 2, namely analysis of the results of clustering the proportion of Proportion of
Teenagers and Adults Aged 15-24 Years with Information Technology and Computer (ICT)
Skills by Province and according to place of residence in Indonesia.

3.8 Analysis for provincial data
From the visualization of the three years (2019,2020,2021) it can be said that: (a)
The pink color indicates cluster 3. province with code 1 namely: The province has a very
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small percentage related to the proportion of adolescents and adults aged 15-24 years
with information technology and computer (ICT) skills, which ranges from 30%. (b) The
red color indicates cluster 1 . Provinces with codes 2 - 10, namely: The province has a
slightly lower percentage in relation to the proportion of adolescents and adults aged 15-
24 years with information technology and computer (ICT) skills, ranging from 43% - 55%.
(c) The blue color indicates cluster 2 . province with code 11-22, namely the province has
a percentage figure that is related to the proportion of adolescents and adults aged 15-24
years with information technology and computer (ICT) skills, which range from 59% -
65%. (d) The green color indicates cluster O . provinces with codes 23-31 namely: The
province has a slightly high percentage in relation to the proportion of adolescents and
adults aged 15-24 years with information technology and computer (ICT) skills, ranging
from 60% - 75%. (e)The yellow color indicates cluster 4 . provinces with codes 32 - 34,
namely: The province has a very high percentage related to the proportion of adolescents
and adults aged 15-24 years with information technology and computer (ICT) skills,
ranging from 70% - 90%.

3.9 Analysis for residence data

Table 2. Data on the Proportion of Youth and Adults with ICT Skills by
Residence in Indonesia(BPS - Statistics Indonesia, 2022).

Classification Classification Data for 2019 Data for 2020 Data for 2021
Initialization (%) (%) (%)

Urban 1 90.63 92.97 95.83

Rural 2 74.03 79.36 86.19

Urban and 3 83.58 87.17 91.83

Rural

For data based on residence, it is processed using the Microsoft excel application
due to the small amount of data, the direct data visualization process uses a chart which
can be seen in Figure 8 below.

Proportion of youth and adults aged
15-24 with information and computer
technology (ICT) skills by place of
residence (percent)

200,00
_— ] Hm HE
tahun_2019 tahun_2020 tahun_2021
B Perkotaan M Perdesaan Perkotaan+Perdesaan

Figure 8. Proportion of youth and adults aged 15-24 with information and computer
technology (ICT) skills by place of residence (percent)

Based on Figure 8, an analysis can be given as follows: (a) Urban areas tend to
have quite high numbers at 90.63% related to the proportion of youth and adults aged
15-24 years with information technology and computers (ICT) skills. Its value also
increases every year. (b) Rural areas tend to have lower numbers than urban areas with a
difference of about 20% smaller than the percentage in urban areas regarding the
proportion of adolescents and adults aged 15-24 years with information technology and
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computer (ICT) skills. However, the value also increases every year until it reaches figure
86, percent in 2021.

3.10 Analysis of Interpretation of Cluster Results

Provinces with the highest proportion of adolescents and adults aged 15-24 years
with information technology and computers (ICT) skills are the provinces closest to the
center of the national capital. This is because as the center of the country, development
in terms of economy, technology, and politics is built first from the capital, then slowly
spreads to other regions.

The province farthest from the capital is Papua. Has a very low percentage of
technological skills. Moreover, we know that access to enter Papua is very expensive, let
alone to carry out infrastructure development. This has resulted in delays in several
aspects of life, including technology

Provinces that are in the middle distance from the national capital, such as
Jambi, have a moderate presentation of technological skills, but if you pay attention, the
provinces of North Sumatra and NTT, which have almost the same distance between the
provinces and the capital, show that Sumatra has a higher presentation of technological
skills than NTT. On average, the eastern regions of Indonesia have a relatively low
percentage of technological skills compared to the western regions of Indonesia. Rural
areas tend to have lower rates than urban areas related to information technology and
computer (ICT) skills.

4. CONCLUSION

The research conclusions can contribute to the visualization of information related to the
proportion of adolescents and adults related to ICT skills in provinces throughout
Indonesia. From the research results, several conclusions were obtained, namely (1) The
provinces in close proximity to the center of the national capital have the highest
proportion of 15- to 24-year-olds with information and computer technology (ICT) skills.
(2) Papua is the most distant province from the capital. It has an extremely low
percentage of technological expertise. In addition, we are aware that access to Papua is
prohibitively expensive, particularly for infrastructure development, which has resulted
in delays in a variety of facets of life, including technology. (3) Provinces that are
equidistant from the national capital, such as Jambi, have a moderate presentation of
technological skills. However, if you pay close attention to the provinces of North
Sumatra and NTT, whose distances from the capital city are nearly identical, it appears
that Sumatra has a higher presentation of technological skills than NTT. (4) In
comparison to western Indonesia, eastern Indonesia has a relatively low average
percentage of technological expertise. (5) Rural areas tend to have lower rates of
information and computer technology (ICT) capabilities than wurban areas. (1) To
accomplish an equal distribution of technological skills, which is, of course, closely
related to the development of educational levels, the government should prioritize the
construction of adequate infrastructure in eastern Indonesia. (2) Adequate facilities and
infrastructure will undoubtedly promote the growth of technological access. (3) The lack
of infrastructure for internet networks in the eastern region causes them to languish
behind other parts of the province in terms of technological advancements and
information, causing their average level of knowledge to be lower than that of children in
major cities. (4) Technology equalization must also be developed in rural areas so that the
percentage of technology skills is more equitably distributed and does not fall below the
provincial average.

Muchamad Sobri Sungkar, Data Clustering Study of Information and Communication Technology
Abilities among Adolescents and Adults in Indonesia



254 a ISSN 2685-4236 (Online)

REFERENCES

Anwar, M. T., Hadikurniawati, W., Winarno, E., & Widiyatmoko, W. (2020). Performance
Comparison of Data Mining Techniques for Rain Prediction Models in Indonesia. 2020 3rd
International Seminar on Research of Information Technology and Intelligent Systems (ISRITI),
83-88.

Aziz, F. (2016). Media Literacy Competency-Oriented Life Skills For High School Teacher In The City
Of Bandung In The Face Of Mea. Journal of Education, Teaching and Learning, 1(2), 99-106.

BPS - Statistics Indonesia. (2022). Proporsi Remaja Dan Dewasa Usia 15-24 Tahun Dengan
Keterampilan Teknologi Informasi Dan Komputer (TIK) Menurut Provinsi (Persen).
Https://Www.Bps.Go.Id/. https:/ /www.bps.go.id/indicator/28/1451/1 /proporsi-remaja-
dan-dewasa-usia-15-24-tahun-dengan-keterampilan-teknologi-informasi-dan-komputer-tik-
menurut-provinsi.html

Cahyono, T. D., Purwanto, H., Adhicandra, I., Kraugusteeliana, K., & Winarno, E. (2022).
Forecasting Analysis of Fishermen’s Productivity Data Using Single Exponential Smoothing.
JINAV: Journal of Information and Visualization, 3(2).

Damanik, S. F., Wanto, A., & Gunawan, I. (2022). Penerapan Algoritma Decision Tree C4. 5 untuk
Klasifikasi Tingkat Kesejahteraan Keluarga pada Desa Tiga Dolok. Jurnal Krisnadana, 1(2),
21-32.

Dewi, I. G. A. M. P., Parwita, W. G. S., & Setiawan, I. M. D. (2021). Algoritma Decision Tree untuk
Klasifikasi Calon Debitur LPD Desa Adat Anggungan. Jurnal Krisnadana, 1(1), 23-36.

Ernawati, K., & Azahra, H. (2021). The Utilization of Mobile-Based Information Technology in the
Management of Dengue Fever in the Community Year 2019-2020: Systematic Review.
International Journal of Current Research and Review, 13(18), 94-105.

Ernawati, K., Nugroho, B. S., Suryana, C., Riyanto, A., & Fatmawati, E. (2022). Advantages of
Digital Applications in Public Health Services on Automation Era. International Journal of
Health Sciences, 6(1), 174-186.

Fauzi, A. A., Kom, S., Kom, M., Budi Harto, S. E., MM, P. I. A., Mulyanto, M. E., Dulame, I. M.,
Pramuditha, P., Sudipa, I. G. I., & Kom, S. (2023). PEMANFAATAN TEKNOLOGI INFORMASI DI
BERBAGAI SEKTOR PADA MASA SOCIETY 5.0. PT. Sonpedia Publishing Indonesia.

Harahap, B. (2019). Penerapan Algoritma K-Means Untuk Menentukan Bahan Bangunan Laris
(Studi Kasus Pada UD. Toko Bangunan YD Indarung). Ready Star, 2(1), 394-403.

Hartama, D. (2018). Analisa Visualisasi Data Akademik Menggunakan Tableau Big Data. Jurasik
(Jurnal Riset Sistem Informasi Dan Teknik Informatika), 3(3), 46.
https://doi.org/10.30645/jurasik.v3i0.65

Iskandar, A., Aziz, F., Dewi, R. D. C., Rusli, R., & Ahmar, A. S. (2020). Co-authorship visualization
of research on COVID-19 from Web of Science data using bibliometric analysis. Library
Philosophy and Practise (e-Journal), 4528, 1-9.

Joko Suntoro. (2019). Data Mining Algoritma dan Implementasi dengan Pemograman PHP. PT Elex
Media Komputindo Kompas Gramedia.

Kartini, K. S., Putra, I. N. T. A., Atmaja, K. J., & Widiani, N. P. S. (2022). SISTEM INFORMASI
PENJUALAN PADA SALAD YOO. Jurnal Krisnadana, 1(2), 45-53.

Livana, P., Basthomi, Y., Sari, R. K., & Wakhid, A. (2020). Learning media used by Indonesian
students during the pandemic Covid 19. Online Int. Conf. Life Sci, 19-22.

Mertha, I. M. S., Satwika, I. P., & Paramitha, A. A. I. I. (2021). Analisa Usability pada Website
Platform Marketplace Edukasi Menggunakan Metode Heuristic Evaluation System Usability
Scale. Jurnal Krisnadana, 1(1), 37-46.

Musadat, F., Israwan, L. M. F., & Wijaya, H. (2020). Penerapan Statistical Straight Line Method
Pada Sistem Pendukung Keputusan Prediksi Harga Pangan. Jurnal Informatika, 9(1), 68-75.

Pardede, A. M. H., Sembiring, Y. B., Iskandar, A., Pitasari, D. R., Sriadhi, S., Rianita, D., Arifin, M.,
Ririhena, M. Y., Siregar, N. A., & Sari, A. E. (2019). Implementation of Data Mining to Classify
the Consumer’s Complaints of Electricity Usage Based on Consumer’s Locations Using
Clustering Method. Journal of Physics: Conference Series, 1363(1), 12079.

Putra, L. M., & Widjaja, W. (2023). Penerapan Metode Technique For Order Preference by Similarity
To Ideal Solution (TOPSIS) Dalam Pengembangan Desa Terbaik Menggunakan Pembobotan
Rank Order Centroid (ROC). JURNAL MEDIA INFORMATIKA BUDIDARMA, 7(1), 416-425.

Putri, W. C. (2018). Kesenjangan Digital Pada Kalangan Remaja. Universitas Airlangga.

Qurohman, M. T., Sungkar, M. S., & Abidin, T. (2020). Improvement of Students’ Ability With
Mathematics Learning Innovation Based on Handphone Technology. SEMANTIK Conference of
Mathematics Education (SEMANTIK 2019), 50-55.

Jurnal Mantik, Vol.7, No. 1, May 2023: pp 247-225



Mantik ISSN 2685-4236 (Online) a 255

Rahman, A., & Suroyo, H. (2021). Analisis Data Produk Elektronik di E-Commerce dengan Metode
Algoritma K-Means Menggunakan Python. Journal of Advances in Information and Industrial
Technology, 3(2), 11-18.

Simanjuntak, D. S. M., Gunawan, I., Sumarno, S., Poningsih, P., & Sari, I. P. (2023). Penerapan
Algoritma K-Medoids Untuk Pengelompokkan Pengangguran Umur 25 tahun Keatas Di
Sumatera Utara. Jurnal Krisnadana, 2(2), 289-309.

Sudipa, I. G. 1., Sarasvananda, I. B. G., Prayitno, H., Putra, I. N. T. A., Darmawan, R., & WP, D. A.
(2023). Teknik Visualisasi Data. PT. Sonpedia Publishing Indonesia.

Sungkar, M. S. (2020). Analisis Minat Mahasiswa Memasuki Program Studi Teknik Dengan
Menggunakan Metode K-Means Clustering Di Politeknik Harapan Bersama. J. Chem. Inf.
Model, 21(1), 1-9.

Sungkar, M. S., Elektronika, T., Harapan, P., & Tegal, B. (2020). Sistem Keamanan Rumah
Berbasis Internet of Things. Smart Comp: Jurnalnya Orang Pintar Komputer, 9(2), 96-98.
Sungkar, M. S., & Qurohman, M. T. (2021). Penerapan Algoritma C5. 0 Untuk Prediksi Kelulusan
Pembelajaran Mahasiswa Pada Matakuliah Arsitektur Sistem Komputer. Jurnal Media

Informatika Budidarma, 5(3), 1166-1172.

Sungkar, M. S., Somantri, O., Qurohman, M. T., Bakti, V. K., & Rahim, R. (2019). A proposed
method using neural network for electricity price prediction base on genetic algorithm.
Journal of Physics: Conference Series, 1175(1), 12063.

Tutik, T., & Rosadi, M. I. (2022). Rancang Bangun Aplikasi Tracer Study Alumni SMK Negeri 1
Sukorejo Berbasis Android. Jurnal Krisnadana, 2(1), 277-288.

Wahyuddin, S., Sudipa, I. G. 1., Putra, T. A. E., Wahidin, A. J., Syukrilla, W. A., Wardhani, A. K.,
Heryana, N., Indriyani, T., & Santoso, L. W. (2023). Data Mining. Global Eksekutif Teknologi.

Widjaja, W. (2019). Sistem Pendukung Keputusan Pemilihan Konsultan Desain Dengan Metode
Simple Additive Weighting. Syntax, 1(6), 149.

Wijaya, H. (2021). Algoritma Sequential Searching untuk Pencarian Identitas Mahasiswa dalam
Penilaian Monitoring dan Evaluasi Kuliah Kerja Nyata Tematik. Akademika Jurnal, 18(1), 6—
10.

Zakhra, A., Tannady, H., Septiani, R., Yuniwati, I., & Widjaja, W. (2023). Analisis Pengaruh Service
Quality Dan Persepsi Harga Terhadap Purchase Decision Produk Elektronik. Management
Studies and Entrepreneurship Journal (MSEJ), 4(1), 539-546.

Muchamad Sobri Sungkar, Data Clustering Study of Information and Communication Technology
Abilities among Adolescents and Adults in Indonesia



