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Every student who is enrolled in school wishes to receive a scholarship,
especially those who come from low-income homes. The existence of a

scholarship can relieve the financial load on parents who are paying for their
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child's college education and make the lecture process easier. However, the
majority of students are unsure of how to apply for the award. Students,
understandably, want to know what characteristics and conditions have the most
impact on their ability to obtain a scholarship. The goal of this research is to see

if the C4.5 approach can be used to forecast the number of students who will
receive university scholarships. In |arau'ch. the Rapid Miner software version
9.7.002 is utilized to process data. According to the findings of this study, 9
students (9%) will obtain a scholarship and 91 students (91%) will not win a

scholarship out of 100 students

Keywords: Data Mining, C 45 Method, Students, Scholarship Recipients

INTRODUCTION

A student will undoubtedly require
everything that will aid in the educational
process, including equipment, transportation,
communication and internet, food, fees,
housing, books, and so on. The expense of
schooling is one of the most crucial supporting
factors. The cost of education is a collection of
costs that students pay to the educational
institution in which they are enrolled. Aside
from that, costs are required to purchase
equipment, transportation, food, and shelter,
among other things [1]. [2]. The tuition fees
paid to educational institutions are the most
crucial of the numerous items that must be
financed to pursue education. Students' tuition
fees are determined by the educational
institution they attend. Some have a high price,
while others have a low fee. The amount of the
charge has no bearing on the quality of the
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education, nor does it depend on whether the
school is public or private. The cost of
education at the highest level, meaning
college, has the highest average cost of all
levels of education [3]-[5].

Universities with students are given
names after them. Of course, the student must
pay several fees (money) to the college where
he or she is enrolled. Students reared in well-
to-do homes or whose parents have a high
income will find it simple to pay for their
education, whereas students raised in low-
income families or whose parents have low
salaries will find it difficult to pay for their
education. There are a variety of options
available to students who are unable to pay
their tuition fees, including scholarships.
Scholarships are available from a variety of
government, commercial, and public
institutions, although the number is restricted.
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All students will not be able to take advantage
of all offered scholarships [6]-[8]. As a result,
educational institutions always make a
selection or selection among a large number of
students who apply for the available
scholarships.

The process of dredging, collecting, or
mining essential information from a very big
data set is referred to as data mining. To apply
artificial intelligence technologies. this data
mining procedure mostly employs statistical
methodologies and mathematics. Educational
Institutions use a variety of approaches to
identify or select individuals who will get
scholarships. Some people do it by hand, while
others use computers. Many computerized
methods for predicting scholarship recipients
can be applied [9], [10]. The C4.5 approach is
the one that the researcher employs. The C4.5
approach is a data mining methodology that
can be used to reveal forecasts or predictions
based on data.

After this study is done, the goal will be
to determine ways to anticipate or predict
which students will obtain sclfffurships
utilizing the C4.5 approach for computer
science students. Universitas Putra Indonesia
YPTK Padang is a big and well-known private
institution in Indonesia, particularly in the
province of West Sumatra. The Faculty of
Computer Science is one of the computer
science faculties of this university (FILKOM).
In this study, students who attended the
computer science department at Putra
Indonesia University YPTK Padang in 2019
were used as source data.

Scholarships for class 1 and 2 winners,
Bidik Misi scholarships, BBM scholarships,
PPA  scholarships, and scholarships friEgl
major Indonesian banks are all available in the
Faculty of Computer Science, Putra Indonesia
University, Padang. All available scholarships
are distributed evenly among the students who
qualify. As a result, the process of selecting
students who are eligible for scholarships is
carried out. Predictive action employing data
mining approaches, such as the C4.5 method,
is required so that future students can learn
what are the determining elements that decide
whether or not they will win a scholarship.

Previous research that has been
conducted and is relevant to this research is by
Nurul Azwanti in 2018 who came from Putra

University Batam, Riau Islands. Nurul
Azwanti, a researcher from Putra University
Batam in the Riau Islands [11], completed
previous research that is related to this study in
2018. The results gained in this study are
based on two tests, both the manual method
and the WEKA software. It can be concluded
that the test results are extremely good because
the rules obtained are practically identical. The
difference is in the value attribute that is
entered into WEKA, but it has no bearing on
the decision's outcome. WEKA uses 141
records, while the manual count uses 34. The
study's flaw is that it only analyzes three sorts
of data categories: GPA attributes, economic
situations, and demographics.

The second research ever conducted was
by Tukino in 2019 from Putra University,
Batam, Riau Islands [12]. The outcomes of
this investigation are six rules with a
performance level of 92.60 percent +/- 1.36
percent on the C.45 algorithm. The discovered
principles can be utilized as a basis for
corporate managers to predict the achievement
of profit targets, allowing them to anticipate
by taking suitable business activities in the
pursuit of profit. The study's main flaw is the
short number of data lines analyzed, which
totaled only 12 in all.

RESEARCH METHODS

The process of formulating or determining
what critical and major problems that occur in
the field that must be solved in this research is
known as problem formulation [13], [14].
Literature study is the process of gathering or
reviewing information from prior research and
library books to solve a predetermined
problem [15], [16]. The process of gathering
data in the field for problem-solving is known
as data collection. The data 5] this study came
from the Vice Dean III of the Faculty of
Computer Science at Putra Indonesia
University YPTK Padang (WD III). The total
number of lines of testing data that have been
obtained is 100, which equals 100 students.
The data collected by 100 students were used
as data to make predictions using the C4.5
method. The da@@fBollected consists of 6 data
attributes which can be seen in Table 1 below:
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Table |. Data Attribute

No  Data Attribute Data Type
1 BP Number Text

2 Name Text

3 Parents Income (PO) Integer

4 Commulative Index (GPA) Integer

5 Parents Status (S0) Text

3] Scholarship Receipt (Yes/No) Binominal

RapidMiner version 9.7.002 was used to
process the data, and the C4.5 method was
used for data analysis. The steps of the C4.5
approach for data analysis are as follows:

a. Determine the data attributes that are used
as root nodes or predictions in the decision
tree and count the number of YES and NO
values in each data row.

b. Determine the branch from the root (root)
for each value after determining the root of
the decision tree by calculating the Gain
value.

Gain Formula is [17], [18]:

Gain(S,A) =
Entropy(S) — Z’f:l% * Entropy (S;)
()

18
Note: Gain(§, A) = Total Gain value with the
attribute, Entropy(S) = Total Entropy Value,
Entropy(S;) = Entropy Value of each
attribute, n = number of cluster

Entropi formula is [19], [20]:

Entropy(S) = L., —pi*logapi (2
Note: Entropy(S) = Total Entropy Value,
pi = proportion of S; for §

Split cases on each existing branch form

d. Repeat steps 2 to step 3 on each branch
until each branch case gets the same class.

The C4.5 approach is used to process and
generate data, which is then examined and
concluded. How much data is required to
determine which students are likely to receive
scholarships and which students are unlikely
to receive scholarships using the C45
approach among all the data that has been
processed? Rapid Miner software version
0.7.002 was used to process the data. Data
analysis  results and conclusions are
implemented in the field, which is highly
beneficial and assists an  institution,

particularly  educational  institutions, in
forecasting whether or not their students will
receive scholarships.

RESULTS AND DISCUSSION
A. Result

As shown in 2 below, the researcher
collected 100 data lines or 100 scholarship
recipients who were not recipients of the
previous year's scholarship. Table 2 shows the
first data that was collected, which consisted
of 6 attributes and 100 data records:

Table 2. Prelimanary Data

Parents e
BP o Comm nts Schola
N Nu ulative Stat  rship
Name (PO) -
8] mbe (Rp/M Index us Recei
T ounth) {GPA) §SO pt
17. Williem 20000 Hav
U027 Kusnedi 00 S T
18 Wira 80000 Hav
2 2
T 007 Wahyuni O 286 en't Yes
18. Raesa 10000 Hav
3 020 Islamiati 00 387 en't No
18. Yogi 1.500.0 Hav
4 022  Hensyah 00 342 e Yes
18. Wirda 1.5000 Hav
5 029 Jihadia 00 Mo Y
1
0 17 Admel 2000 aps My
0 444 Brina ¢

The C4.5 approach is then used to forecast
which students will receive the scholarship the
following year based on the initial data. The
steps of the C4.5 algorithm, as well as the
outcomes of the calculations, are as follows:

Step 1: Count the number of YES and NO
values in each data row for the data attribute
that will be utilized as a root node or decision
tree prediction. Table 2 shows the data that has
been labeled YES and NO, as well as the
addition of criteria to be eligible for a
scholarship.

Table 3. Prediction of Data Mining

No PO Group GPA Group SO MB
1 3 Low 333 Low Have Yes
1 3 Low 333 Low Have Yes
2 3 Low 327 Low Haven't  Yes
3 1 High 335 Low Have No
4 3 Low 34 Low Have Yes
5 3 Low 335 Low Have Yes
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100 3 Low 3l Low Have Yes

Step 2: After identifying the root of the
decision tree by computing the Gain value,
determine the branch from the root (root) for
each value. The Gain value in one of the data
rows is calculated as follows:

Gain(5,A) =
Entropy(s) — i, 1o « Entropy(s))

Gain(PO,A) = 0.905 — (0.77 + 0.806) =
0.2844 Gain(IPK,A) = 0.905 —
(0.94 + 0.925) = 0.0355

Gain(Status, A) = 0.905 — (0.78 = 0.977)
= 0.1429

Step 3: For each existing branch, divide the

cases.
Step 4: For each branch, repeat steps 2-3 until
all cases in the branch have the same class.

Because the C4.5 method's calculation is
performed several times, it necessitates the use
of data mining software to speed up and
simplify calculations. Rapid Miner, version
9.7.002, was utilized as the applic§§§n. The
results of prediction calculations using the
C4.5 algorithm are shown in table 4 below.

Table 4. Prediction of Data

No True True Class
(YES) (No) i
| pred. YES 5 ) 5556
> pred.NO 0 i 10000%
3 clss 10000%  2000%
recall
T pred. YIS 5 ) 3356

Accuracy: 80.00%

The projected data above can be shown as a
graph (plot view) so that the prediction results
can be easily seen, as shown in Figure 2
below:

Figure 2. Graphical form (plot view) of
predicted data

In order to process data in the Rapid Miner
application, you'll need a block design that
outlines the data processing sequence. TE)
design of the data processing block using the
Rapid Miner application can be seen in Figure
3 below to generate data as mentioned in table
3 and also figure 3:

[I—

Figure 3. Design block Method C4.5 RapidMiner
application

The outcomes of the table 3 predictions can
take the shape of statisticsf@@data conclusions.
The data is presented the form of a
description decision tree text view in the
following.

Tree

PO = Low

| STATUS = HAVE

| | GPA = LOW: YES {YES=2Z,

NO=0}

| | GPA = HIGH: YES {YES=41,
NO=15}

| STATUS = TIDAK: YA {YA=11,
TIDAK=0}

PO = VERY LOW: YES {YES=9, NO=0}
PO = HIGH: NO {YES=0, NO=12}
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Figure 4 shows the form of the decision
tree based on the prediction results:

Pl

L STATUS b

Figure 4. Decision Tree Predicted Results
B. Discussion

According to the data in table 4, the results
of processing the prediction data using the
C4.5 approach utilizing the Rapid Miner
program reveal that out of a total of 100
student data processed, 9 students with a value
of YES received scholarships and 91 people
with a value of NO did not. Figure 2 shows a
plot view of the data, which shows points in
the form of scholarship recipient forecasts.
Students who are projected to obtain YES
scholarships are represented by blue plots,
while students who are predicted to not receive
scholarships are represented by green plots.
The number of scholarship recipients is
represented by the number of points.

The Design Block Method C4.5 for the
RapidMiner application is shown in Figure 3.
The RapidMiner application requires input data
in the first block, after which the input data is
split / divided into two blocks, the decision tree
block and the apply model block, which are
then combined back into the final block, the
performance  block, to determine the
percentage of data accuracy. In Figure 4, the
decision tree shows that the first step in
anticipating the process flow is to look at the
parental income (PO), which might be low,
extremely low, or large. Check to see if the
student's parental status is still active if the
parent's income is low.

CONCLUSION

To make the resulting decision tree easier
to understand and evaluate, the data should be
converted to polynomial data or given a name
in advance based on the data group (cluster).

Furthermore, it was shown that 9 students
(99%) were expected to win scholarships and
91 students (91%) did not receive scholarships
out of 100 students whose data was examined.
Based on the conclusions obtained, several
things are recommended for future research,
namely: We recommend using more attributes
than we have done so that the results of
clustering and predictions are better. We
recommend that the data attribute for
clustering with the K-Means method is in the
form of numerical data and then the results are
used as polynomial data so that they can be
used for predictions of the C4.5 method.
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