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1. INTRODUCTION

The number of graduates and drop out is one measure of the quality of a university.
According to Nasrullah (2018), students who have the potential to drop out can be a
factor that reduces the quality of education and college accreditation (Ameri et al., 2016).
Some of the reasons students drop out include being inactive for 3 (three) academic
years, low academic achievement or GPA, and because they have passed the maximum
study period.

The increasing number of non-active students at Mulia University PSDKU
Samarinda makes the risk of student drop out increasing. This problem is the main topic
in this research. The solution proposed for this problem is to predict students who have
the potential to drop out (del Bonifro et al., 2020), so that early on they can find out the
characteristics of students who drop out (Lee et al., 2021).
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Data mining is a branch of science that can dig up important information or
patterns from a large amount (Azahari et al., 2020). One application in data mining is
classification. Classification is the process of finding a model that describes and
distinguishes data classes or concepts that aim to be used to predict the class of objects
whose class label is unknown (Azhari et al., 2021). One method of classification is the
Naive Bayes algorithm (Nuraeni et al., 2021). The Naive Bayes algorithm uses a
probability method based on the Bayes theorem which predicts future opportunities
based on previous experience(Chen et al., 2020). Syarli and Muin (2016) predict
graduation of new college students using the Naive Bayes method to obtain an accuracy
rate of 94%. Anggreani et al. (2018)uses the Naive Bayes method to predict the length of
study for students, obtaining an accuracy rate of 76%. Hartatik uses Naive Bayes to
predict student graduation using 2 (two) models, achieving an accuracy rate of 85%
(Hartatik, 2021).

So, in this study, predictions of students dropping out at Mulia University PSDKU
Samarinda were made using the Naive Bayes algorithm. The purpose of this study is to
provide predictive results for students dropping out at Mulia University PSDKU
Samarinda with the Naive Bayes algorithm, so that from an early age it can know the
characteristics of students dropping out and can reduce the number of students
dropping out.

2. RESEARCH METHOD

Based on the source, the data in this study is internal data and based on the method of
obtaining it, it is secondary data obtained from the Academic Section and the data Feeder
pull. The data collection carried out in this study used a document study. The data used
in this study are students who graduated and dropped out of the 2012-2017 class. The
attributes used are graduation or dropout status (Status), GPA until the end of study
(GPA)(Sari et al., 2019), number of credits taken (SKS), study period (Study_Term),
number of leave ever taken (Leave), and gender (Gender). All attributes are classified
using the Naive Bayes algorithm with the Rapidminer software (RapidMiner, 2019) (Dewi
et al., 2021). To calculate the accuracy value, the data is divided into testing data and
training data and various compositions are tried(Musu et al., 2021). The stages that have
been carried out in this research are as follows Figure 1.
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Figure 1. Research Stages
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Figure 1 shows the stages of research that have been carried out starting from the
stage of understanding research, stages of understanding data, processing data,
modeling stages, evaluation stages, to the stage of presenting or reporting research
results.

3. RESULTS AND DISCUSSIONS

In this study, 2 (two) data sets were used. First, student graduation data which has 15
attributes and 290 records including name, study program, GPA, year of entry, year of
exit, graduation, year, month, day, total in months, academic year, and graduation
predicate. The second is the Data Feeder pull which contains 4 attributes and 407
records (only counting the retrieved data) which are spread over several files and are
combined or integrated with the data. The data used for the undergraduate level is
student data who entered in 2012, 2013, and 2014 which amounted to 280 records. At
the Diploma level used is student data who entered in 2012, 2013, 2014, 2015, 2016,
and 2017 which amounted to 127 records. Furthermore, data processing is carried out
with the following flow:

3.1 Data Cleaning

At this stage, data cleaning is carried out which is also the beginning of the
Knowledge Discovery from Data (KDD) process. The data cleaning process is carried out
by checking for inconsistent or irrelevant data, repetitive data, and data that has missing
values. Data is said to be missing value if one of the attribute values of the record is
missing or does not exist, then the record is deleted because it is considered a missing
value. The data used in this study is consistent, non-repetitive, and has no missing
value. At this stage the data is clean and proceed to the next stage, namely data
integration.

3.2 Data Integration
In the data integration stage, data from 2 data sets will be combined into 1 data
set. As in the following Figure 2.

Figure 2. Data Integration Results

3.3 Data Selection

From the new data set, not all attributes and records are used, only the appropriate
attributes and records are taken for analysis, so that the data to be analyzed has 6
attributes and for the S1 level the number of records used is 280. The data has been
selected so it can go to the next stage, namely data transformation.

Table 1. Selection Result Data

No Status GPA  SKS Studi Term Leave Gender
1 DO 0,66 116 60 1 P
2 DO 1,69 146 78 3 L
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No Status GPA  SKS Studi Term Leave Gender

3 DO 0,00 20 6 0 L
4 DO 3,35 148 60 0 L
5 Lulus 3,00 148 58 0 P
6 Lulus 3,02 148 58 0 L
7 Lulus 3,23 148 58 0 L
8 DO 3,16 20 6 0 P

277 DO 2.45 21
278 DO 0,00 21
279 DO 0,00 21
280 DO 2,68 161
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3.4 Data Transformation

The data transformation stage is that the data is changed or combined into an
appropriate format for processing in data mining. The data set used is already in a formal
excel form so there is no need for data transformation. Furthermore, the mining process
can be carried out.

3.5 Implementation of Naive Bayes
The data were analyzed using the Naive Bayes method, the following is an image
of the model application in rapid miner for the drop out student data set.
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Figure 3. Naive Bayes model in Rapidminer

In the data split, the composition of the testing and training data is adjusted, the
composition of 70:30, 80:20, and 90:10 is used and gives different accuracy results.

3.6 Evaluation
Accuracy results using the composition of 70:30, 80:20, and 90:10 are shown in
the following Table 2.

Table 2. Diploma Data Set Accuracy Results

Composition Accuracy
70:30 89,47%
80:20 84%
90:10 84,62%

In the Diploma data set with 127 records the composition of 70:30 for training and
testing data has a higher accuracy rate than the composition of 80:20 and 90:10, which
is 89.47%. So, for the prediction of students dropping out of Diploma level, the
composition of 70:30 is used.
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Table 3. Undergraduate Data Set Accuracy Results

Composition Accuracy
70:30 94,05%
80:20 92,86%
90:10 96,43%

In the undergraduate data set with 290 records, the composition of 90:10 for
training and testing data has a higher accuracy rate than the composition of 70:30 and
80:20, which is 96.43%. So for the prediction of dropout students at undergraduate level,
the composition of 90:10 is used. Predictions were also made for 2018 undergraduate
students, using previous training data and using 2018 class data as testing, it was found
that from 122 students, 2 students were confirmed to have dropped out and 34 of them
were predicted to drop out until the term for the undergraduate level ended.

4. CONCLUSION

Based on the research that has been done, it is found that using the Naive Bayes method
can predict the dropout student data set and has a good level of accuracy. The result is
that Diploma dropout students have an accuracy rate of 89.47% with 100% precision for
dropout students. The Undergraduated level obtained an accuracy of 96.43% with a
student dropout precision of 88.46%. From the research, it is also known that the
selection of the number of records and the composition of training/testing affect the level
of accuracy obtained. Some suggestions put forward by the authors include the Head of
the Mulia University PSDKU Samarinda Office and the Head of the Study Program, to
give more attention to 34 students who are predicted to drop out so as to reduce the
number of dropout students. Furthermore, research can add other student
characteristics attributes so that they can provide even richer information such as age
(when entering college), classification of the city of origin of high school, father's
occupation, class (regular/executive), and number of dependents in the family (number
of siblings) and others.
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