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ABSTRACT 

The digital age has led to a substantial rise in internet usage across all age groups. Understanding 

user behavior, especially based on age demographics, is vital for optimizing digital service delivery, 

targeted marketing, and public policy formation. This study utilizes the K-Means clustering 

algorithm to analyze various age groups and their patterns in internet usage, as documented in prior 

empirical studies across Indonesia. By aggregating findings from multiple journals, we cluster age-

based behavioral tendencies and observe how demographic variables correlate with digital 

engagement. Our results reveal that internet usage patterns are significantly clustered around 

specific age brackets, particularly among the 19–25 and 36–45-year cohorts. This clustering reveals 

differences in motivations, usage frequency, and digital literacy levels. The research supports the 

effectiveness of K-Means as a reliable model for demographic analysis in sociotechnical studies. 
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INTRODUCTION 

In recent decades, the internet has revolutionized communication, education, 

commerce, and governance. With increased accessibility and affordability, the number of 

internet users in Indonesia has grown exponentially across all age segments. However, 

despite broad adoption, usage patterns vary widely depending on demographic factors—

particularly age. Older users may prioritize news and communication, while younger 

demographics often lean toward entertainment, social media, and e-commerce [1]. 

To make sense of these variations, data mining becomes essential. Among its many 

techniques, K-Means clustering has emerged as a reliable method for identifying behavioral 

groupings within datasets. When applied to demographic data, especially age, K-Means can 

highlight latent patterns and reveal how different age groups interact with digital platforms 

[2]. 

This research focuses on mining insights from secondary studies by applying K-Means 

clustering to summarized survey results from previous journals. The goal is to classify 

internet users by age and behavior, thereby enabling deeper understanding and better 

decision-making in digital policy, commercial design, and educational outreach. 

 

RESEARCH METHOD 

1. Research Objective 

The central goal of this study is to utilize the K-Means clustering algorithm to classify 

internet user behavior across various age groups using consolidated data from multiple 

empirical studies. Rather than collecting primary data, this research aggregates published 

survey data and applies machine learning to discern cluster patterns. 

2. Overview of K-Means Clustering 

K-Means is an unsupervised machine learning algorithm designed to partition n 

observations into k clusters, where each observation belongs to the cluster with the nearest 

mean. The basic steps of the algorithm include: 

1. Selecting the number of clusters (k) 

2. Randomly initializing k centroids 
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3. Assigning each data point to the nearest centroid 

4. Updating the centroid positions based on current cluster members 

5. Repeating the process until convergence is achieved 

K-Means is chosen due to its scalability, ease of implementation, and suitability for 

numeric, demographic datasets such as age. 

3. Data Sources 

   Data used in this study is drawn from 15 Indonesian journals published between 

2020 and 2023. Each entry contains: 

• Publisher and year 

• Research objectives 

• Respondent age groups 

• Sampling methods 

• Behavioral conclusions 

 These were extracted, standardized, and formatted into tabular form to allow for K-

Means clustering application. 

4. Clustering Parameters 

 To determine the optimal number of clusters (k), the Elbow Method was applied using 

age distribution frequency. The optimal k-value was identified where the within-cluster sum 

of squares (WCSS) significantly drops before stabilizing. 

The age range categories were numerically encoded: 

• Group 1: ≤18 

• Group 2: 19–25 

• Group 3: 26–35 

• Group 4: 36–45 

• Group 5: >45 

 

RESULTS AND DISCUSSION  

1. Cluster Distribution 

Based on the Elbow Method and WCSS evaluation, the optimal number of clusters 

was determined to be k = 3. This segmentation provided the best balance between inter-

cluster distinctiveness and intra-cluster similarity. 

The three clusters can be interpreted as follows: 

• Cluster 1: Early Adopters (Ages ≤25) 

These individuals, largely composed of students and young professionals, exhibit high 

levels of internet usage across entertainment, education, and social media platforms. They 

tend to use mobile-first access and are comfortable with multi-platform environments. 

• Cluster 2: Productive Users (Ages 26–45) 

Representing a highly productive digital workforce, this group is distinguished by 

purpose-driven internet activity—such as digital transactions, e-learning, and online work 

collaboration. This cluster shows both high frequency and diversity of digital engagement. 

• Cluster 3: Late Majority (Ages >45) 

Older users display more limited and selective digital behavior, mainly involving 

messaging applications, health information retrieval, and occasional online shopping. While 

some show growing confidence in e-commerce and telehealth, digital literacy is more 

varied. 
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2. Age Group Behavior Patterns 
Tabel 2 . pattern of internet users in each age group: 

 

 

 

 

 

 

 

3. Analysis of Behavioral Implications 

Cluster 1 – Early Adopters 

These users are digital natives. They adapt quickly to new platforms and exhibit less 

concern for privacy or digital fatigue. Their preferences lean toward real-time 

communication, interactive media, and gamified learning. 

Cluster 2 – Productive Users 

This group is digitally fluent and goal-oriented. Their high engagement levels are 

driven by utility—work tasks, finance apps, and digital education. Their digital maturity 

makes them ideal targets for professional service platforms. 

Cluster 3 – Late Majority 

Older users, though once reluctant, are gradually integrating internet tools into daily 

life. The key barrier remains trust and ease of use. Services targeting this segment must 

emphasize simplicity, safety, and credibility. 

4. Cross-study Validation.  

The results were compared with primary journal conclusions. Most clustering 

outcomes aligned with journal-reported dominant age segments. For example, the study 

from Jurnal Kesehatan Masyarakat clearly identified 46–55 as the most active demographic 

in health-related browsing, confirming the accuracy of cluster 3’s profile [4]. 

 

CONCLUSION 

This research applied the K-Means clustering algorithm to a secondary dataset 

aggregated from 15 published Indonesian journals to classify internet users by age. The 

results reveal three distinct behavioral clusters: digital-native youth, productive middle-aged 

users, and cautious older adults. Each cluster reflects varying levels of digital literacy, 

engagement, and purpose in internet usage. 

The analysis underscores that internet usage patterns are deeply shaped by age, with 

implications for policy design, digital platform development, and user training programs. 

Younger users often favor interactive and entertainment-focused platforms, while older 

users lean toward utilitarian and communication-based tools. These insights align with 

previous studies [1][4][6][10], which emphasize the importance of user-centric design and 

the influence of demographic segmentation in digital behavior. 

Educational institutions and businesses should tailor digital solutions to match the 

behavioral tendencies of each cluster. For example, digital literacy programs aimed at older 

adults may increase their participation in e-health services, while gamified e-learning tools 

can further engage younger users and improve retention in digital education environments. 

Moreover, this study affirms the strength of unsupervised machine learning 

techniques, particularly K-Means, in revealing latent patterns in demographic data. The 

clustering results not only support prior survey-based findings but also present a scalable 

approach to analyzing user behavior at population levels. While limitations exist in terms of 

secondary data precision and lack of real-time behavioral variables, the integration of multi-

Age Group Common Behaviors 

≤18 Gaming, YouTube, early exposure to digital tools 

19–25 High-frequency use, multitasking, digital learning 

26–35 E-commerce, digital productivity tools 

36–45 Professional networking, health-seeking behavior 

>45 Conservative browsing, health and social apps 
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source academic references enhances the credibility of the analysis. 

 

Future research could incorporate real-time behavioral tracking, explore hybrid 

models such as K-Means++ or DBSCAN, and analyze additional demographic factors such 

as gender, education level, and geographic location. Such directions will contribute to a 

more nuanced and dynamic understanding of internet usage behavior in Indonesia and 

beyond.. 
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