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Abstract

This research aims to find out how to determine outstanding students with class achievement and school
achievement at SDS Kartika X-6. Data collection for this research took place at SDS Kartika X-6 whichis a private
elementary school belonging to the Army . To find out the factors that influence determining outstanding students,
you can take steps to improve student achievement at SDS Kartika X-6. By using the methods in this research,
namely the "K-Means and Decision Tree algorithms, these methods will be selected in determining outstanding
students. Using clusters using K-Means then classifying using Decision Tree, using a dataset of 28 data in this
research. Using the SDS Kartika X-6 student dataset which contains number, gender, MTK, BI, science, religion,
class achievement and school achievement. In the Decision Tree method, a label is needed so that the target data
can be processed. Next, the Decision Tree Algorithm carried out classification modeling, it was found that
academic grades, class achievements and school achievements had an influence in determining outstanding
students at SDS Kartika X-6. The K-Means algorithm 1s produced in 3 clusters or categories, namely Very Good,
Good and Fairly Good. In the testing stage using the Decision Tree method, the prediction accuracy was 100%,
and the area under the curve (AUC) was 0.750. At this testing stage, it is suitable for determining outstanding
students.
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but the distance from home to school had an effect on

1. INTRODUCTION student achievement [1].

To be able to keep up with the times, one must
first strengthen oneself, and education is a wonderful
approach to achieve this goal. Considering that the
achievement of a nation is determined by the resources
its people have, education is very necessary to produce
quality human resources [1].

Previous research: In the application using the k-
means algorithm method, it has been proven capable
of processing the data entered in the form of values of
nahwu, shorof, morals, memorization, presence and
solemnity, which is a process where students' values
will be selected in the process of grouping students
with achievements so that they are fast and accurate
[2].

In previous research: classification was carried
outusing adecision tree algorithm, so it was found that
parents' income had no effect on student achievement,

In previous research entitled Implementation of
K-Means and K-Nearest Neighbors in the Outstanding
Student Category. Using the K-means and K-Nearest
Neighbors  algorithm methods to categorize
outstanding students. The final result of the research is
that it is hoped that more special attention will be paid
to creating the best graduates at SMKN 3 Karawang
[3].

This research decided to collect data at SDS
Kartika X-6, which is a private elementary school
belonging to the Army. SDS Kartika X-6 in
determining  outstanding  students  with  class
achievement scores and school achievement. With
what is currently being done, there are many
shortcomings and problems faced. Especially
considering that there is definitely a lot of data, which
will influence the process of student academic grades




with class achievement and school achievement in
determining outstanding students.

The application in making achievement is in terms
of method and based on class achievement and school
achievement, considering that previous research used
parental income and the distance from home to school.
And where the majority only use the K-Means
algorithm [1]. By using 2 methods and academic
grades, class performance and school achievement,
you will find out how influential it is in determining
outstanding students. In this research the K-Means and
Decision Tree algorithms will be used in this problem.

2. RESEARCH METHOD

In this particular investigation, the Decision Tree
method and the K-Means algorithm were used. Both
the Decision Tree method and the K-Means algorithm
can be used in the following way, which consists of the
stages involved in Figure 1.

STUDENT DATASET

Ls'%%? | DECISION TREE
5 MODELING
DATASETS L h
DATA CLEANSING
k.,
l STAGE
TESTING
MODELING -
K-MEANS K-MEANS MODEL
k.,
END

Figure 1. Research Stages

To proceed to the next step. This is where the work
Clearing data does with student data sets begins. After
conducting an interview with the principal of SDS
Kartika X-6, an excel dataset was obtained like that.
After the Data Clearing method is complete, the data
will be modeled using the K-Means approach with
parameter k = 3. This allows the cluster findings to be
used as labels for further modeling.

A labeling process will be carried out on the dataset
before the Decision Tree method is used for the
modeling process. By utilizing measures such as area
under the curve (AUC), classification reports,
confusion matrices, and accuracy, the final stage is to
analyze the Decision Tree algorithm to determine
which students are achieving academic grades, class
performance and school achievement.

A. K-Means Algorithm

It is said that clustering is a process that tries to
organize data according to the similarities between the
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data in the cluster. The aim of this process is to make
data within a cluster very similar to each other while
data between clusters is very different from each other
[4], [5]116]. A group of objects or components that are
connected to each other 1s called a cluster. Therefore,
clustering analysis will basically result in the
formation of a large number of groups [2].

The K-Means algorithm is one of the algorithms
that is widely used in clustering because of its
simplicity and efficiency and is recognized as one of
the top 10 data mining algorithms by IEEE. Among the
methods often used in clustering, the K-Means
algorithm is one of the algorithms that is often used
due to its ease of use, speed, and recognition as a data
mining tool [7][8].

With the clustering strategy, researchers often use
the K-Means method in combination with it [3]. This
is due to the fact that the clustering approach is very
effective in finding groups of data. The K-Means
Clustering approach divides data into a large number
of groups, assigning data that is similar to each other
to one group and data that is different to another group

[9]. [10]. [11] [12].

In the K-Means Clustering algorithm, data is
divided into several groups, where data in one group
has the same characteristics, and data in other groups
has different characteristics. The K-Means Clustering
method begins with the following stages [9]:

1. Determine k which is the total cluster you want to
create
2. K centroid (cluster center point) prefix that will be
used randomly .

xi
V= E}:‘ =1 F
i=1,23...n
Formula Determines the initial Centroid. v 1s the
centroid and 1 is the iteration

3. The distance of each object to each centroid is
calculated based on each cluster. The distance between
the object and the centroid is calculated using
Euclidian Distance.

dixy) = Ix-yl = /XL (xi — yi)?

The formula takes into account the distance between
centroids.

4. Allocate each object to the nearest centroid.

5. Carry out the iteration, next using the equation
determine the position of the new centroid. If the
centroid locations are not similar, it means repeating
stage 3 [1].

Where :

x : First data point




y : Second data point
n : Number (attribute s) in data mining

d(x.y) Euclidean distance, namely the distance
between data at points x and y using mathematical
calculations [13].

B. Decision Tree

This modeling can be used to determine the type
of information that can be extracted from the data that
has been generated. In making decisions with the help
of the Decision Tree model, it is at this stage that the
Decision Tree algorithm is useful [1]. For the purpose
of making predictions about the future, a Decision
Tree that has been trained using the C4.5 approach can
use a collection of decision rules [14].

In a Decision Tree, internal and root nodes are
labeled with attribute names, edges are labeled with
attribute values, and leaf nodes are labeled with
multiple classes. This makes Decision Trees a
fundamental example of a classification technique that
can be used on a large number of limited classes [15].

This modeling stage is useful for finding out what
patterns or information can be used as useful
information from the prepared data. At this modeling
stage, the Decision Tree algorithm is used, where this
algorithm will be useful for making decisions whose
modeling is in the form of a decision tree. In
formulating the Decision Tree algorithm, the formula
used is as follows [1]:

Entropy(S) = YL, — Pilog2 pi

The formula for calculating entropy
Explanation :

S = Case Collection

S = Number of Partitions S

S = Proportion of

Gain(S, A) = entropy(S) - E’f=1 % entropy(S;)

The formula for calculating Gain
Explanation :

S = Case Collection

S = Attribute

S = Number of Attribute Partitions A
Si= Number of Cases in Partition i

S = Number of Cases in S [1]

3. RESULTS AND DISCUSSION

3.1 Data Collection
This research was made possible by data provided
by the SDS Kartika X-6 school. Various
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characteristics included in the data include number,
gender, Mathematics (MTK), Indonesian Language
(BI), Natural Sciences (IPA), Religion, class
achievement, and school achievement (with a total of
28 students obtaining data ) in table 2. The data
collection process consisted of interviewing the
Principal of SDS Kartika X-6 with students.
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g F &7 4 &0 a0 0 [i]
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iE] ] 83 a0 81
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Figure 2. Research Dataset

Explanation of figure 2. above:
Gender

1 Boy

2 Women

Class Achievement

0 None

1 Yes

School Achievement

0 None

1 Yes

3.2 Data Cleansing

byt df_null = round (106 (df.isnull().sum()}/len(df),2)
. df_null
= rne. 2.8
Jenis Kelamin 0.@
MTK 2.e
BI 8.0
P8 8.9
Zgama 9.8
Prestasi Kelas 2.8
Prestasi Sekolah 2.2

dtype: floatsa

Figure 3. Data Cleansing

3.3 K-Means uses Google Colab

As soon as the data is ready to use figure 3. The
first step of this research was to develop a model based
on the student data set. Resources provided by Google
Colab were used in this investigation. This is the first
step to finding labels in existing data, namely through
the use of K-Means modeling figure 4.
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Figur;: 4. Dataset for K-Means Modeling

By using MTK, BI, IPA and Religion data as a
basis, clustering was carried out. In dividing the k-
values into three different groups, and later we will use
these groupings as labels in the data set relating to
students. The clustering process is used to get the
average value of the current dataset. This is the reason
why the value of k is divided by three. This ultimately
results in a model that appears as follows in figure 5
and figure 6:

“ @) from sklesrn.cluster im

knean = Kieans(n_cluste
knean

G

KMeans |
KMeans(r_c Lus!

Kode + Teks

1] y_cluster = knean.fit_predict(x_train)

t-packages/sklearn/cluster/_kneans .py:878: Futureks

Figure 5. K-Means Al gorithm Model

7 @ kmean.cluster_centers_

[3 array([[0.c3888889, 0.5625  , ©.73897059, 0.45416667],
[0.37301587, 0.15066387, ©.3697472 , 0.15190476],
[0.62222222, ©.55294118, ©.17647659, 8.61333323]])

Figure 6. Centroid K-Means

3. 4 Decision Tree using Google Colab

Next, the student dataset will be labeled according to
the results of the clustering model trained using K-
Means before being applied to the data. Next, a
classification method is used, namely the Decision
Tree algorithm, to model the student dataset which has
been labeled in figure 7 [1].
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Figure 7. Decision Tree Datasets

The attributes used are MTK, BI, Science and
Religion, class achievement and school achievement.
‘With clusters that have been labeled from K-Means
figure 8.

7, [97) etributs ["MTK™,"BI%,"IPA", Agams™,"Prestasi Kelss™,“Prestasi Sekolsh”

 [98] data = df.loc[:,atribut]
target = of[“Cluster”

<, [99] x_train, x_test, y_train, y_test, = train_test_split(dats, target, test_

‘ [199] from sklearn i tree
wodelilasifikast = tree.DecisionTreeclassifier (criterion='sntropy ")
modelKlasifikasi = modelclasifikasi.fit(x_train, y_train)

Figure 8. Decision Tree Attributes

Modeling is done by dividing the labeled student
dataset into training data and also random_state. The
data used 1s Science, Religion and Cluster, so the
model results are in figure 9:

Agama <= 79.0
entropy = 1.0
samples = 10

value = [0, 5, 5]

Figure 9. Decision Tree Algorithm Modeling

To make it easier to obtain information from the
Decision Tree modeling that has been carried out, we
will detail or explain the model that was successfully
executed. This is the explanation in figure 10:




O from sklearn.tree import export_text
ort_tect(modelxlasifikasi, festure names-atribut)

Figure 10. Explanation of the Decision Tree Model

3. 5 Decision Tree Testing

In this section, we will perform a number of
predictions to see whether the Decision Tree approach
meets the research prediction requirements. This result
can only be achieved with the use of some
classification functions. In the context of Decision
Tree modeling, the first step taken is making
predictions, which will then be assessed for accuracy,
confusion matrix, classification report, and AUC
value. All processes through the use of Google Colab.
The following is a list of test results in figure 11 and
figure 12:

- ¥ hasil_predik model. predict(x_train)

from sklearn.metrics import accuracy_score
print(accuracy_score(hasil_prediksi, y_train))

from sklearn.metrics import confusion_matrix
print(confusion_matrix(hasil prediksi, y_train))

from sklearn.metrics import classification_report
print(classification_report(hasil_prediksi, y_train))

)

precisien recall fl-score support

e 1.0 (-] 1.8 12
1 1.8¢ 1.20 1.08 5
2 1.0 1.e9 1.00 5
1.08 22

1.2 1.89 1.08 22

1.8¢ 1.80 1.08 2

Figure 11. accuracy ., confusion matrix. classification report

#nilaiaAuc

tree_probs = model.predict_proba(x_test)
tree_probs = tree_probs[:,1]
from sklearn.metrics i
from sklearn import tree

core(y_test, tree_probs
% (tree_auc

roC_auc_score

tree_auc = roc_auc

print('AuUCROC :

= AUCROC :e.758

Figure 12. AUC value

In the analysis of outstanding students, it can be seen
from the K-Means and Decision Tree algorithms that
have been created. Modeling the dataset in K-Means
which has been labeled as follows:

A. Very Good, there are 16 students in the very good
category.

B. Good, there are 7 students in the good category.

C. Fairly Good, there are 5 students in the quite good
category.
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The results of determining the cluster are Very Good,
Good and Fairly Good by adding up the distance
calculation values for each cluster member in the K-
Means algorithm, then sorting them from the values
Very Good, Good and Fairly Good.

Table 1. K-Means Algorithm Results

Algoritma  Cluster  Jumlah Kategori
K-Means 0 16 Sangat Baik
1 7 Baik
2 5 Cukup Baik

Decision Tree modeling based on science values
and religious values. The Decision Tree approach was
able to achieve a prediction accuracy score of 100%
and an area under the curve (AUC) of 0.750 during the
testing process. That in this research, in determining
outstanding students with science scores and religion
scores, the Decision Tree algorithm was used but with
different atributes.

In previous research, the Decision Tree algorithm
was not suitable to use. The results of the research are
different in several ways from the results of this
research, in that the Decision Tree has an influence in
determining outstanding students, namely in terms of
methods and based on the many attributes used.
Previous research used parental income and distance
from home to school and the majority only used the K-
Means algorithm.

4. CONCLUSION

From the research that has been carried out in
applying the clustering method using K-Means and
also the Decision Tree algorithm classification method
using a student dataset containing number, gender,
MTK, BI, Science, Religion, class achievement and
school achievement. Used in this research, judging
from the science and religion scores, the application in
determining high achieving students is suitable.

Very Good, Good, and Fair are three separate
quality categories considered related to the K-Means
method. Furthermore, the level of accuracy of the
Decision Tree algorithm's predictions is 100%, and the
arca under the curve (AUC) is 0.750. To determine
outstanding students using MTK, BI, Science,
Religion, Class Achievement and School
Achievement, it was found that they had an influence
in determining outstanding students.

Accuracy in determining outstanding students by
looking at science and religion scores, by selecting
several academic scores, class achievements and
school achievements in determining outstanding
students.

For further research, it 15 recommended to add
other attributes to determine outstanding students and
increase the amount of data in the dataset.
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