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Abstract: Student graduation is one thing that needs to be considered because it is included in 

the College's Internal Quality Assurance Standards (SPMI). STMIK Royal is one of the univer-

sities experiencing problems with student graduation. To achieve the quality of these graduates, 

a graduation diagnosis with the standards that have been set for students who are still carrying 

out studies is very necessary so that anticipatory steps can be taken from the beginning to over-

come the occurrence of graduation problems in the academic field. This research aims to diag-

nose fast-track student graduation by using a data mining model with a classification function. 

The technique used for the classification data mining model is the Naïve Bayes Algorithm. The 

dataset used as training and testing data is data from the 2021 STMIK Royal fast track students. 

The criteria used to determine student graduation are Gender, class, credits, GPA, Tuition Fee, 

Guidance Process, and the KKL Report. The results of the classification modeling with the Na-

ïve Bayes Algorithm produce an accuracy value of 83%. 
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Abstrak: Kelulusan mahasiswa adalah salah satu hal yang harus diperhatikan karena termasuk 

ke dalam Standar Penjaminan Mutu Internal (SPMI) perguruan tinggi. STMIK Royal adalah 

salah satu perguruan tinggi yang mengalami masalah kelulusan mahasiswa. Untuk mencapai 

kualitas lulusan tersebut, diagnosis kelulusan dengan standar yang telah ditetapkan untuk maha-

siswa yang masih menjalankan studi sangat diperlukan sehingga dapat dilakukan langkah an-

tisipasi dari awal untuk menanggulangi terjadinya permasalahan kelulusan dalam bidang akad-

emik. Tujuan diadakannya penelitian ini untuk untuk mendiagnosis kelulusan mahasiswa fast 

track dengan menggunakan model data mining dengan fungsi klasifikasi. Teknik yang 

digunakan untuk model data mining klasifikasi adalah Algoritma Naïve Bayes. Dataset yang 

akan digunakan untuk menjadi data latih dan data uji adalah data mahasiswa fast track STMIK 

Royal tahun 2021. Kriteria yang digunakan untuk diganosis kelulusan mahasiswa, diantaranya 

Jenis Kelamin, Kelas, SKS, IPK, Uang Kuliah, Proses Bimbingan, dan Pengumpulan Laporan 

KKL. Hasil pemodelan klasifikasi dengan Algoritma Naïve Bayes menghasilkan nilai akurasi 

sebesar 83%. 
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INTRODUCTION 

 

STMIK Royal is a private uni-

versity in Asahan Regency that focuses 

on two study programs: Information 

Systems and Computer Systems. 

STMIK Royal student graduation diag-

nosis information is very important to 

improve services that can make students 

feel comfortable, can graduate with a 

fast track based on the information ob-

tained, and can be used for the campus 

accreditation process. [1].  

Presenting the ups and downs of a 

student's ability to complete lectures 

quickly is one element of the campus 

accreditation assessment [2]. One way 

to increase the number of students com-

pleting their lectures quickly is to pro-

mote the fast track program.  

In 2020, Information Systems 

Study Program at STMIK Royal opened 

a graduation pathway with a fast track 

program. As many as 60 students en-

rolled in the route, but only 28 students 

could complete the graduation with the 

fast track program. Based on this infor-

mation, it is necessary to monitor and 

evaluate the tendency of students to 

graduate quickly, graduate on time, or 

graduate late. Monitoring or evaluation 

of performance will produce useful in-

formation to help students, lecturers, 

administrators, and policymakers [3].  

The main factors that greatly in-

fluence students' graduation are internal 

and external. Internal factors come from 

within, which include student intelli-

gence, understanding of the material in 

class, and students' independent abili-

ties. In contrast, external factors come 

from outside themselves, including eco-

nomic conditions, social conditions, and 

relationships [4].  

To support this research, several 

complete datasets regarding the gradua-

tion of fast track students are needed, 

such as detailed student data starting 

from NIM, Name, Class Program, Gen-

der, Total Credits, Cumulative 

Achievement Index (GPA), Collection 

of KKL Reports, and UKT that have 

been completed paid. In this case, the 

data sample is taken from Information 

Systems Study Program at STMIK 

Royal. 

Information Systems Study Pro-

gram at STMIK Royal stores academic 

data, student data, and other data that is 

very meaningful when the pattern or 

knowledge is correctly known to make 

decisions [5]. Analysis of the available 

data is also required to consider the in-

formation obtained. By utilizing data 

mining, each data set can provide im-

portant knowledge valuable for organi-

zations such as educational institutions 

[6].  

Data mining has several methods, 

one of which is the Naïve Bayes classi-

fication. Naïve Bayes is a simple proba-

bilistic prediction technique based on 

the application of Bayes' theorem with 

the assumption of strong dependence. In 

other words, in Naïve Bayes, the model 

used is an independent feature model 

[7]. 

Based on research from a journal 

entitled "Naïve Bayes Algorithm for 

Finding Estimated Student Study 

Time," this study was conducted to es-

timate student learning time using Na-

ïve Bayes and several characteristics, 

namely, majors, school origin, area of 

origin, place of birth, indicators of col-

lege outcomes 1 to 5, an indicator of 

cumulative results, and produces two 

decision labels, namely passing right 

and passing late [8].  

"Designing a Prediction Model for 

Student Graduation on Time at UIN 

Raden Fatah" was conducted to predict 
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student graduation using the Naïve 

Bayes method and the Rapid Miner ap-

plication [9]. 

"Forward Selection Features to 

Determine Attributes That Affect the 

Classification of Graduates of the Fac-

ulty of Computer Science UNAKI Se-

marang Using the Naïve Bayes Algo-

rithm" this study focuses on determin-

ing the attributes that affect student 

graduation using the forward selection 

feature with an accuracy rate of 97,14% 

[10]. This study aimed to analyze data 

mining with the Naïve Bayes method in 

diagnosing fast-track student graduation 

and to design a web-based application 

to test the fast-track student graduation 

diagnosis. 

  

 

METHOD 

 

This research was carried out 

during the stages of the data mining 

process, namely the Cross-Industry 

Standard Process (CRISP-DM). The 

stages of the research are shown in Im-

age 1, and then each step is explained. 

 
Image 1. Stages of CRISP-DM 

 

Business Understanding 

 The Fast Track program is a 

fast-graduate program that can help stu-

dents accelerate their study period of 

3.5 years. In this study, an analysis of 

the diagnosis of fast-track student grad-

uation at STMIK Royal will be carried 

out so that students have an idea about 

the time of the graduate study. 

 

Data Understanding 

The secondary data used in this 

study were obtained directly from inter-

views with the Head and Secretary of 

the Information Systems Study Program 

and the BAAK STMIK Royal, as many 

as 60 fast track student respondents. 

The data contains attributes including 

NIM, Name, Gender, Class, Total Cred-

its, GPA, Tuition, Guidance Process, 

Collection of KKL Reports, and Deci-

sions.  

 

Data Preparation 

 There are several processes at 

the data preparation stage, including 

selecting data, building data, integrating 

data, and cleaning data.  

 

Modeling 

 The classification modeling in 

this study uses the Naïve Bayes algo-

rithm. The Naïve Bayes method is a 

simple probabilistic classifier that calcu-

lates a set of probabilities by summing 

the frequencies and combinations of 

values from a given data set. Naïve 

Bayes is based on the simplified as-

sumption that attribute values are condi-

tionally independent if given an output 

value [11].  

The equation of Bayes' theorem 

is: 

 ( | )   
 ( | )   ( )

 ( )
 

Description: 

X: Data with unknown class 

H: Hypothesis data is a specific class 

P(H|X): Probability of Hypothesis H 

based on condition X  

(1) 
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P(H): Hypothesis probability H  

P(X|H): Probability of X based on con-

dition on hypothesis H 

P(X): Probability X 

 

Evaluation 

At this stage, the accuracy of the 

results and validation were measured 

using the Confusion Matrix model. The 

confusion matrix is a useful measure-

ment model for analyzing how well the 

classifier recognizes tuples of different 

labels. A confusion matrix is a matrix 

table consisting of two classes, namely 

the class considered positive and the 

class considered negative [12].  

 

 

Deployment 

 At this stage, preparation and 

presentation are carried out based on the 

knowledge gained through data mining. 

The presentation of the results of data 

mining calculations is visualized using a 

programming language so that it can be 

understood and read by ordinary people.   

 

 

RESULT AND DISCUSSION 

 

 Based on the results of data col-

lection and studies conducted, the in-

formation needed to build a fast-track 

student graduation diagnosis system is 

obtained. Furthermore, the data and in-

formation will be processed using the 

Naïve Bayes method. The training data 

used is the data of 60 students of the 

Information Systems study program 

who participated in the fast track pro-

gram. 

 

Table 1. Sample Data Training 

 

Gender Class 
Total of 

SKS 
GPA 

Tuition 

Fee 

Guidance 

Process 

Collection of 

KKL Reports 
Decisions 

Female Regular Sufficient 
Interval 

3 
Done Always On-Time Fast Track 

Female 
Non 

Regular 
Sufficient 

Interval 

2 
Done Always On-Time Fast Track 

Male Regular Sufficient 
Interval 

1 
Done Often On-Time Fast Track 

Male Regular Sufficient 
Interval 

2 
Not Yet Always 

On 

-Time 
On-Time 

Female Regular Sufficient 
Interval 

1 
Done Often 

On 

-Time 
On-Time 

Female Regular Sufficient 
Interval 

2 
Not Yet Often 

On 

-Time 
On-Time 

Female Regular Sufficient 
Interval 

1 
Not Yet Seldom On-Time Slow Pass 

Female Regular Sufficient 
Interval 

3 
Done Seldom On-Time Slow Pass 

Male 
Non-

Regular 
Sufficient 

Interval 

2 
Done Seldom On-Time Slow Pass 
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Table 2. Sample Data Testing 

 

The probability of fast track stu-

dent graduation data is explained in ta-

ble 3 – 10: 

 

Table 3. Probability of Fast Track 

Student Graduation 
Decision Value 

Fast Track 0,46667 

On-Time 0,36667 

Slow Pass 0,16667 

 

 Based on the results in the table. 

3 shows that the highest probability val-

ue is a fast plus 0.46667, and the lowest 

probability is a slow pass around 

0.16667. After getting the probability 

value of fast track student graduation 

from table 3, the next step is to calculate 

the probability of each criterion, namely 

Gender in table 4, Class in table 5, SKS 

in table 6, GPA in table 7, Tuition Fee 

in table 8, Guidance Process in table 9, 

and KKL Report in table 10. 

 

Table 4. Probability of Gender 

Gender 

Decision 

Fast Track 
On-

Time 

Slow 

Pass 

Female 0,86 0,68 0,80 

Male 0,14 0,32 0,20 

 

Table 5. Class Probability 

Class 

Decision 

Fast Track 
Fast 

Track 

Fast 

Track 

Regular 0,71 0,91 0,70 

Non 

Regular 
0,29 0,09 0,30 

Table 6. Probability of SKS 

SKS 

Decision 

Fast 

Track 

Fast 

Track 

Fast 

Track 

Sufficient 0,996 0,995 0,99 

Insufficient 0,004 0,005 0,01 

 

Table 7. Probability of GPA 

IPC 

Decision 

Fast 

Track 

Fast 

Track 

Fast 

Track 

Interval 1 0,107 0,182 0,400 

Interval 2 0,286 0,636 0,400 

Interval 3 0,607 0,182 0,200 

 

Table 8. Probability of Tuition Fee 

Tuition Fee 

Decision 

Fast 

Track 

Fast 

Track 

Fast 

Track 

Done 0,996 0,818 0,300 

Belum 0,004 0,182 0,700 

 

Table 9. Probability of the Guidance 

Process 

Guidance 

Process 

Decision 

Fast 

Track 

Fast 

Track 

Fast 

Track 

Always 0,677 0,270 0,010 

Often 0,320 0,725 0,010 

Seldom 0,004 0,005 0,980 

 

Table 10. Probability of KKL Report 

Laporan 

KKL 

Decision 

Fast 

Track 

Fast 

Track 

Fast 

Track 

On-Time 0,996 0,995 0,990 

Not 

On-Time 
0,004 0,005 0,010 

Gender Class 
Total of 

SKS 
GPA 

Tuition 

Fee 

Guidance 

Process 

Collection of 

KKL Reports 
Decisions 

Female Regular Sufficient Interval 3 Done Always On-Time Fast Track 

Female Regular Sufficient Interval 1 Done Often 
On 

-Time 
On-Time 

Male 
Non-

Regular 
Sufficient Interval 2 Done Seldom On-Time Slow Pass 
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Table 11. Data Testing 

 

After getting the probability value 

of each criterion, the next step is to de-

termine the results of data testing or a 

data test model by taking the value of the 

opportunities from the training data.  

Based on test data with the crite-

ria of Gender "Female," Class "Regular," 

Total Credits "Sufficient," GPA "Interval 

3", Tuition "Already," Guidance Process 

"Always," and "On Time" KKL Report 

Collection are predicted by the Naïve 

Bayes algorithm with a decision that is 

"Fast Track" with a probability of 92%. 

Based on the test data, students 

who have such criteria are diagnosed as 

being able to pass quickly. 

After the data is calculated, then 

the data will be tested. The testing phase 

is carried out to re-check the accuracy of 

the calculation. 

  

Table 12. Experimental Results 

Data 

Actual 

Data Prediction 

Fast 

Track 

On-

Time 

Slow 

Pass 

Fast 

Track 
3 1 0 

On  

Time 
1 3 0 

Slow 

Pass 
0 0 4 

 

In this experiment, a dataset that 

has been split randomly obtained 80% 

training data and 20% testing data which 

will be classified using the Naïve Bayes 

Algorithm, so the Confusion Matrix in 

the form of an accuracy rate of 83% is 

obtained. 

To make it easier for students to 

make a graduation diagnosis, this re-

search produces a web-based diagnostic 

application that can be accessed anytime 

and anywhere. Students must log in to 

access this application, as shown in Im-

age 2. 

 

 
Image 2. Login Page 

 

After successful login, students 

will be directed to the main page to make 

a diagnosis, as shown in Picture 3. 

 

 
Image 3. Diagnostic Questions 

 
Gender Class 

Total of 

SKS 
GPA 

Tuition 

Fee 

Guidance 

Process 

Collection of 

KKL Reports 

Deci-

sions 

 Female Regular Sufficient Interval 3 Done Always On-Time ? 

Fast 

Track 
0,86 0,71 0,996 0,607 0,996 0,677 0,996 0,9272 

On Time 0,68 0,91 0,995 0,182 0,818 0,270 0,995 0,0723 

Slow 

Pass 
0,80 0,70 0,99 0,200 0,300 0,010 0,990 0,0004 
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 Image 3 shows questions for stu-

dents to make a graduation diagnosis. 

After the diagnosis process is complete, 

students will know the diagnosis results 

using the Naïve Bayes Algorithm shown 

in Image 4. 

 

 
Image 4. Diagnosis of Graduation with 

Naïve Bayes Algorithm 

  

 The diagnosis process using the 

Naïve Bayes Algorithm can be seen in 

Image 4, which is the core diagnosis pro-

cess. 

 

 

CONCLUSION 

 

 This study tested the model using 

the Naïve Bayes algorithm and fast-track 

student graduation data. Based on the 

discussion using the Naïve Bayes Algo-

rithm and the Confusion Matrix Model, 

an accuracy value of 83% is obtained, 

which is included in the Good Classifica-

tion category. 

 Data Mining with the Naïve 

Bayes method is a good method and can 

be applied to diagnose fast-track student 

graduation based on previous experience. 
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