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Figure 3. Provincial Alibaca Index by Rank from High to Low (Source: Ministry of Education and 
Culture, 2019). 
  
 Data from the Ministry of Education and Culture in 2019 shows that the Alibaca index of East Java 
Province is in the category of low, which is 33.19 (Figure 3), this value is also lower than the Alibaca 
index of National (Figure 3). The Alibaca index of East Java Province is composed of four 
dimensions, that is the Skill Dimension of 71.69, the Access Dimension of 15.99, the Alternative 
Dimension of 43.54, and the Cultural Dimension of 24.32 (Figure 4). The access dimension is the 
dimension with the lowest value, even the East Java province is included in the 5 provinces with the 
lowest value of the access dimension at the national level. 
 

 
Figure 4. Alibaca Index of East Java by Dimension 
(Source: Ministry of Education and Culture, 2019). 

 

4.2. K-Means Clustering Algorithm Analysis of The Reading Literacy Activity Index Indicator in East 
Java Province 
Cluster analysis is an analytical method for classifying observation objects into several clusters 
(groups) based on the characteristics that these objects have. Between observations in a cluster are 
homogeneous while between clusters are mutually heterogeneous. The method used in this research is 
the K-means clustering algorithm which is one of the popular algorithms of unsupervised machine 
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learning. In this research, certain methods are used to determine the number of clusters, those are the 
elbow method and the silhouette coefficient method. 

Based on figure 5, it can be seen that the line has a fracture that forms a bend at k = 3. Thus, using 
this method, the optimal cluster is obtained when it is at k = 3. Then the silhouette method is used, this 
method is to determine the quality of the cluster, which is indicated by the average value of the 
silhouette coefficient being the maximum. The following is the result of optimizing clusters with the 
Silhouette method. 

 

 
Figure 5. The results of Applying the Elbow Method to 
Determine the Optimum Number of Clusters. 

 
Determination of the optimal number of clusters in K-Means clustering using the silhouette 

coefficient method shows that the optimal number of clusters is 3 clusters. This can be seen because 
the highest silhouette value [22] lies in the number of clusters of 3 clusters with an average silhouette 
value of 0.366 (Figure 6). 

 
Figure 6. Results of Application of the Silhouette Method. 

 
Based on the results of determining the optimal number of clusters using the elbow and silhouette 

coefficient methods, it is found that the optimal number of clusters is 3 clusters. (Figure 7) visual 
results of the three-cluster K-means algorithm (k=3) using python software. 
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Figure 7. Clustering Results of Regencies/cities in East Java Using the K-Means Algorithm. 

 
Based on figure 7, it can be seen that 38 regencies/cities in East Java Province were divided into 3 

clusters which were formed with the composition of the members of each cluster shown in Table 2. 
Table 2. The results of the Regency/City grouping are based on the cluster division. 

Cluster Members of the Cluster Number of 
Regencies/Cities 

Cluster 1 

Bangkalan, Banyuwangi, Blitar, Bondowoso, Jember, Lumajang, 
Madiun, Magetan, Nganjuk, Ngawi, Pacitan, Pamekasan, 
Ponorogo, Probolinggo, Sampang, Situbondo, Sumenep, Surabaya 
City, Trenggalek, Tulungagung 

20 (52,63%) 

Cluster 2 Bojonegoro, Gresik, Jombang, Kediri, Lamongan, Malang, 
Mojokerto, Pasuruan, Sidoarjo, Tuban 10 (26,32%) 

Cluster 3 Batu City, Blitar City, Kediri City, Madiun City, Malang City, 
Mojokerto City, Pasuruan City, Probolinggo City 8 (21,05%) 

4.3. Mapping the Clustering Results of The Alibaca Index in East Java Province 
After obtaining the optimal cluster results with the number of clusters of 3 clusters, the next step is to 
analyze the results of the formed clusters. Figure 8 is a mapping of the results of clustering using the 
k-means algorithm method, the visualization of the mapping using the ArcView GIS software. 

 
Figure 8. Mapping the Clustering Results of The Alibaca Index. 
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