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texts which are realized in the four language skills namely listening,
speaking, reading and writing. With data mining technology, it is —® ®
possible to analyze the value of students' English skills. This
analysis was carried out by grouping students according to their s work is licensed under a Creative
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ability scores in the four skills. In conducting this research, a [nternational License.
comparison of the K-Means and K-Medoids clustering methods
was used to classify students' English abilities. With the clustering
technique, it is hoped that the teacher can adjust the learning model
according to the abilities of the students. The purpose of this study
is to analyze and process data by comparing the K-Means and K-
Medoids methods in clustering English skills scores. Based on the
research that has been done, when compared to the K-Means
method with K-Medoids, the K-Medoids method is more optimal
in terms of the lowest Davies Boldin Index (DBI) value of 0.287 at
k=3.
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1. INTRODUCTION

For high school students, English is a compulsory subject that is taught in developing
students' knowledge, language skills, and a positive attitude towards English. So that the
English given is presented in an interesting, quality and in accordance with existing
developments. rites for high school students so that these students are able to compete in the
field of science and are able to compete with other countries. Students who have the ability to
speak English well can communicate their ideas and ideas in the school environment or with
foreigners. However, there are still many students at the senior high school level who still
experience difficulties in conveying ideas, thoughts and questions in English using good and
correct spoken language (Tambusai & Nasution, 2022).

Students find it difficult to speak English because English is not used as everyday
language. Language difficulties are a real form of proficiency and the ability to listen, speak,
read, write and reason (Farid et al., 2022). Learning difficulties are divided into two groups,
namely, difficulties related to the development of developmental learning disabilities
including motor, perceptual, language learning difficulties, communication and learning
difficulties in adjusting social behavior. While the second difficulty is related to academic
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values (academic learning disabilities), namely the failure to achieve achievements that are
not in accordance with the expected capacity (Silalahi et al., 2022).

English is often a problem for students. According to (Silalahi et al., 2022) in his research
explained that the first reason that was most often stated was because English was not the
mother tongue so it was difficult to pronounce it. The second reason is feeling lazy to practice
listening, speaking, reading and writing so that it makes English even more difficult to
understand. This second reason should be a provision for teaching English in class. However,
some educators often forget to present the English language needs according to the needs of
their students. The aim of this subject is to equip students with active communication skills in
English, namely the ability to listen, read and write. Mastery of English is also a means to
boost Indonesia's human resources, which according to the Human Development Index are
in the lowest category in Asia. Global competition in all English that demands an increase in
the quality of human resources, including teaching staff, as the spearhead. The school's output
must really be of good quality in order to be competitive and have a high bargaining position.
One of the efforts to realize the above is to improve the quality of learning English. Mastery
of English will open their horizons to the development of science and technology, including
education which is currently easily accessible from various sources.

With the existence of data mining technology, an analysis of students' English skills can
be carried out. This analysis was carried out by grouping students according to their listening,
speaking, reading and writing abilities. The division of study groups using the clustering
process is done by dividing a group of students into subsets called clusters. Clustering is a
method in data mining that is useful in analyzing data to make it more accurate in solving
data grouping problems or dividing a data set into several subsets, Like machine learning
models is used to address more complex patterns and interactions among variables (Wiranto,
Sabilirrasyad, et al., 2023). The purpose of clustering is to assign data into a group so that the
relationship between members in the same cluster becomes strong, while the relationship
between members in different clusters becomes weak. (Agustina et al., 2012). Objects in a
cluster have similar characteristics but have different characteristics from objects in other
clusters. Therefore, clustering is very useful in assigning unknown groups or clusters to the
data (Dacwanda & Nataliani, 2021).

In conducting this research, a comparison of the K-Means and K-Medoids clustering
methods was used to classify students' English abilities. The use of a comparison of the two
methods is to find the best group with a comparison of the Davies Bouldin Index (DBI) values
(Hermansyah et al., 2023). With the data mining clustering technique, it is expected that
schools and parties in the education sector can record students with their respective abilities
and can be taught using the right method so as to improve the quality of students' English
and student academic achievement, such as increases harvest success, and ensures better
quality output (Wiranto, Rohim, et al., 2023). The focus of this research is on classifying
student achievement at Lab Business School Tangerang Vocational High School with a
comparison of the K-Means and K-Medoids clustering methods, where students are grouped
according to their level of ability in listening, speaking, reading and writing.

2. METHODS
2.1 Data Mining

Data mining as a process of finding useful information from a large database
warehouse. Data mining can also be interpreted as extracting information from large data sets
to assist in decision making. Data mining or knowledge discovery in database is the process
of resourcing and using data to find patterns or relationships from large data sets. the results
of the data mining process can be used as an evaluation of future decision making. The public
definition of data mining is a method of searching for previously unknown hidden knowledge
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patterns from a very large set of data in databases, data warehouses, or other storage media.
Data mining is used to explore added value in the form of information that is not known
manually from a database. Information is obtained by extracting and recognizing important
or interesting patterns from the data contained in the database (P. N. Harahap & Sulindawaty,
2019).

2.2 Clustering

Clustering on a data is a step to classify data sets whose class attributes have not been
described, conceptually clustering is to maximize and minimize intra-class similarities. For
example, there is a set of objects, the first process can be clustered into several sets of classes,
then it becomes an ordered set so that it can be derived based on certain classification groups.
Cluster can also be interpreted as a group. then the clustering analysis will basically produce
a number of clusters (groups). Before we do the analysis, it is necessary to apply the
understanding that a set of certain data already has similarities among its members. Therefore,
each member who has similar characteristics is grouped into one or more of a group. The
purpose of data clustering is to minimize the objective function set in the clustering process,
and generally always minimize the variation of a cluster and maximize the variation between
clusters. (Muliono & Sembiring, 2019).

2.3 K-Means Clustering

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 (B.
Harahap, 2019).

The K-Means algorithm is an algorithm that works by partitioning data into clusters, so
that data that is similar is in the same cluster and data that is dissimilar is in another cluster.
(Rohmawati et al., 2015).

The following are the steps contained in the K-Means algorithm:

1. Determine the number of clusters (k), set the cluster center randomly.

2. Calculate the distance of each data to the center of the cluster.

3. Group data into clusters with the shortest distance.

4. Compute the new cluster center.

5. Repeat steps 2 (two) to 4 (four) so that no more data is moved to another cluster.

The clustering process begins with identifying clustered data, using the Euclidean
Distance formula as shown in equation (1).

dij = \/(Xu' = X1))% + Ko = X2j)% + -+ Koy — Xij)? 1)
Keterangan:

D (ij) = The distance between i to the data center cluster j

X ki = The i data on the k data attribute

XKkj = The jth center point on the kth attribute

c==" @

n
Equation 2 explains where C is a data centroid, m is a data member belonging to a

certain centroid and n is the number of data members belonging to a certain centroid.
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2.4 K-Medoids Clustering

The K-Medoids or Patition Around Medoids (PAM) algorithm was developed by
Leonard Kaufman and Peter ]. Rousseeuw in 1987. The PAM algorithm includes the
Partitioning clustering method for grouping a group of objects into clusters. Medoid is a
cluster representation in PAM of a set of objects that represent clusters (Wira et al., 2019). K-
Medoids is a clustering algorithm that is almost the same as the K-Means algorithm. The
difference is that K-Medoids uses an object as the cluster center for each cluster, while K-
Means uses the average value as the cluster center for each cluster. The K-Medoids algorithm
is used to overcome the weaknesses of the K-Means algorithm which is very sensitive to noise
and outliers, where objects with large values allow deviations in the data distribution.
(Febrianti et al., 2019). There are several steps in the K-Medoids algorithm namely (Rahmah
et al., 2022):

1. Initialize k cluster centers (number of clusters).

2. Count each object to the closest cluster using the Euclidian Distance measure

equation:
d(x,y) =  Xi_q(xi = yi)? ©)
Keterangan:

d(x,y) Information: = distance between data I and data j

xil = value of the first attribute from the i-th data

yjl = value of the first attribute of the jth

n = the number of attributes used.

1. Randomly select objects as points that are not medoids.

2. Calculate the object distance in each cluster with non-medoids candidates.

3. Calculate the total deviation (S), if the new TD<old TD, change the position of the
new medoid, then it becomes a new medoid.

4. Perform steps 3-5 so that the medoid does not change.

2.5 Davies Bouldin Index Davies (DBI)

Davies Bouldin Index (DBI) is calculating the average value of each point in the data set.
Calculation of the value of each point is the sum of the compactness values divided by the
distance between the two cluster center points as separation (Hermansyah et al., 2020).

In the process of assessing the resulting model, the Davies Bouldin Index is used. DBI is used
to optimize the distance outside the cluster and minimize the distance inside the cluster which
can be calculated by the following equation 4 (Mahartika & Wibowo, 2019):

Si = Zecil | = 71} @)

Where ci is the number of points contained in cluster i, x is data, and zi is the centroid
of cluster i. While the distance between clusters is defined in Equation 5 below:

dij = |Z; - Z ()

Where z;is the centroid of cluster i and z; is the centroid of cluster j. Calculation of the
distance d;; can use euclidean distance. Then define R; 4 for the c; cluster in Equation 6 below:

Siit+S;,
Riqe = 15 P42y ©)
Furthermore, the Davies Bouldin Index is defined in Equation 7 below:
1 .
DBI = 3 Ri, qt 7)

From this equation, k is the number of clusters used. With the condition that the smaller
the value obtained from the DBI calculation (non-negative >= 0), the better the clusters
obtained from cluster grouping using the K-means method used.
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3. RESULTS AND DISCUSSION

The data source was taken from the academic scores of the English subject skills of class
IX students of the Multimedia Expertise Program, which consisted of 76 students. Class XI
student data that is processed is data for 2022 and has the following attributes:

1. Absence number

The value of reading
. The value of writing

Of the several attributes previously mentioned, only four attributes were selected to be
used in the clustering process. that is:

1. The value of listening

2. The value of speaking

3. The value of reading

4. The value of writing

Of the 4 attributes used in the calculation process, namely the ability to value listening,
speaking, reading and writing. Cleansing data is to reduce noise that can affect calculations.
in the data cleansing process, data that has vacant values on 4 attributes are not used, so the
data used is 72 students out of 76 students. data that has been processed data cleansing can
be seen in table 1.

2. Name of Student

3. Gender

4. The value of listening
5. The value of speaking
6.

7

Table 1. Data Cleansing Results

ﬁﬁ;ﬁgg: Listening Speaking Reading Writing
1. 86 85 88 82
2. 79 72 76 74
3. 68 72 72 78
4. 84 83 85 86
5. 80 73 80 76
71. 74 78 74 79
72. 70 75 80 68

Source: data processing, 2023

This study aims to compare and find the best cluster distribution by measuring the
Davies Bouldin Index Davies (DBI) scores to classify students' abilities in English proficiency.
Furthermore, the mining process is carried out with the aim of finding information or patterns
for clustering using a comparison of the K-Means and K-Medoids algorithms. The
implementation of the K-Means and K-Medoids algorithms in this study used the Rapidminer
software. Implementation using the Rapidminer software can be seen in Figure 1.

Volume 1, Number 1, January - April (2024) |5

PIONEERING EXCELLENCE IN COMPUTATIONAL ENGINEERING AND COMPUTER INFORMATION SYSTEMS



—

3.
4.

Journal of Lorem

HTTPS://EJOURNALEJOURNAL. MEDIAKUNKUN.COM/INDEX.PHP/LOREM

Read Excel Clustering Performance

¢ clu

res

fil } out exa n clu
= |

res

res

v

res

Figure 1. Modeling K-Means and K-Medoids Clustering with Rapidminer

Source: data processing, 2023
Read excel is an operator to read the example set from the specified excel file.
Clustering is an operator that performs a grouping process using the K-Means and
K-Medoids algorithms.
Write excel is an operator for creating clustering results reports with type file.xIsx.
Performance is the operator used to evaluate the performance of the clustering
method based on the centroid.

The results of the K-Means and K-Medoids comparison in grouping students' English
language ability data by testing 5 times in clusters 2 to 6 are shown in table 2 (K-Means) and
table 3 (K-Medois).

Table 2. K-Means Modeling Results

Cluster Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 Cluster6
Total datak =2 57 15 - - - -
Total datak =3 24 35 13 - - -
Total datak =4 13 16 19 24 - -
Total datak =5 5 9 24 8 16 -
Total datak =6 12 7 20 13 13 7
Source: data processing, 2023
Table 3. K-Medoids Modeling Results
Cluster Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 Cluster6
Total datak =2 40 32 - - - -
Total datak =3 33 17 22 - - -
Total datak =4 26 18 12 16 - -
Total datak =5 21 12 12 16 11 -
Total datak =6 12 18 23 7 5 7
Source: data processing, 2023

After clustering using the K-Means and K-Medoids methods, the next stage of this
research is to determine the most optimal number of clusters using rapidminer software as
seen from the Davies Bouldin Index (DBI). This process is carried out to determine the DBI
value of each method in each cluster. The test was carried out from clusters k=2 to k=6. The
following results of a comparison of DBI can be seen in Figure 2.
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Figure 2. Comparison of DBI K-Means and K-Medoids Algorithms
Source: data processing, 2023

To see the results of testing each cluster from the Rapidminer software on the K-Means
and K-Medoids methods, see Table 4.

Table 4. Comparison Results of the Davies Bouldin Index (DBI)

Cluster Method
K-Means K-Medoids
k-2 0,404 0,573
k-3 0,365 0,287
k-4 0,454 0,377
k-5 0,599 0,423
k-6 0,678 0,323

Source: data processing, 2023

From the results of the experiments conducted, the K-Medoids algorithm with
Rapidminer, the number of 3 clusters produces better cluster quality compared to the number
of clusters 2, 4, 5, and 6. The results of the cluster evaluation show that the K-Means algorithm
with the number of clusters 3 is more optimal with the smallest DBI value, of 0.365. Whereas
the K-Medoids algorithm with rapidminer, the number of 3 clusters also produces better
cluster quality compared to the number of clusters 2, 4, 5, and 6. The results of the cluster
evaluation show that the K-Medoids algorithm with the number of clusters 3 is more optimal
with the highest DBI value. small, amounting to 0.287.

Based on table 4, the results of this comparison get an analysis that the score of English
skills with the 3 best clusters classifies the smart cluster as many as 33 students, the medium
cluster is 17 students, and as many as 22 students are sufficient. The results of the cluster
grouping can be used as a reference and consideration for grouping study groups.

4. CONCLUSION

After analyzing and processing the data by comparing the K-Means and K-Medoids
methods in clustering English skill scores, it can be concluded that the DBI values obtained
from the K-Means and K-Medoid methods with an experiment of forming six clusters produce
the smallest DBI values in the K-Medoids method is the value of k = 3, namely 0.287. As a
performance comparison, cluster formation using the K-Means method also has the smallest
DBI value at k=3, which is equal to 0.365. Thus, the most optimal formation of clusters in the
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clustering of English skill scores is to use the K-Medoids method. The analysis shows that the
score of English skills with the best 3 clusters classifies the smart cluster as many as 33
students, the medium cluster as many as 17 students, and as many as 22 students as sufficient.
The results of the cluster grouping can be used as a reference and consideration for grouping
study groups.
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