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I. Introduction 
 

Student graduation is one of the fields of education that is included in the Internal 

Quality Assurance Standard (SPMI) at a university. One of the standards in achieving a 

graduation that has been set in college is to produce timely graduation by taking a 

maximum of 8 semesters and a total study load that has been covered by a minimum of 

144 credits. At Bina Dharma University, the accreditation process is related to the accuracy 

of the student's graduation, because it is very important in the accreditation assessment 

process. 

Therefore, in order to reduce the number of students who graduate on time, a system 

that can be used to predict student graduation is needed by using data or information in 

order to determine student graduation, so that it can be predicted from the start so that 

parties involved in academics can carry out a policy in order to Minimize the number of 

graduating students who graduate on time. Development is a systematic and continuous 

effort made to realize something that is aspired. Development is a change towards 

improvement. Changes towards improvement require the mobilization of all human 

resources and reason to realize what is aspired. In addition, development is also very 

dependent on the availability of natural resource wealth. The availability of natural 

resources is one of the keys to economic growth in an area. (Shah, M. et al. 2020) 

One of the efforts in utilizing student data is to manage data using data mining which 

is the process of making data processing techniques, data mining techniques, so that certain 

patterns can be produced which become information based on these methods and 
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algorithms. The classification method naive Bayes order to produce information in the 

form of predictions of student graduation. Student data can be mined or commonly known 

as Knowledge Recovery in Database (KDD), which is an external process of important 

information from a large database. Therefore, based on available data which can be used to 

predict the future using a statistical approach, based on complex data can apply the ability 

to extract the data to be processed into more important information. 

In every college, of course, has a database to store all student data in every academic, 

student data continues to increase every year and accumulates like neglected data because 

the data is rarely reprocessed, while from student data it can be processed to produce 

information, namely about the level of graduation of students so as to minimize delays in 

graduation. 

Based on the above problems, predicting student graduation by utilizing data mining 

algorithm naive Bayes classification method using rapid miner tools where the purpose is 

to be able to help find information in predicting graduation of students from the Faculty of 

Engineering, Bina Darma University so that it can provide information for study programs 

in order to predict student status. and can be used to determine steps and policies for 

students in targeting their graduation. 

 

II. Review Of Literature 
 

Bina Darma University is a private university, this university is located on Jln A, 

Yani No 3 Palembang. Academic education at Bina Darma University consists of diploma 

programs, undergraduate programs, and postgraduate programs, with 7 (seven) faculties 

including the faculty of computer science, faculty of economics and business, faculty of 

education, faculty of communication science, vocational faculty, faculty of engineering, 

and the faculty of psychology. This research was conducted at the engineering faculty by 

using student alumni data as training data and batch student data as testing needed to 

predict the length of graduation for students who will be tested in the rapid miner by 

utilizing data mining using the naive Bayes algorithm. 

1) Data 

Data is a collection of information or values that have been obtained based on the 

results of observations (observations) on an object in the form of numbers, symbols or 

properties that are already known or considered. Known means that based on the data, it 

is a fact (evidence) to be able to provide an overview of a situation or problem. 

2) Knowledge Discovery In Database (KDD) 

Is a structured analysis process to identify valid, useful, and understandable patterns 

based on complex data sets. Based on these data can be a source of knowledge for an 

organization, so it can be a useful source of knowledge and used to make decisions. 

 

Figure 1. Knowledge Discovery In Database (KDD) 
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a. Data Selection 

Selection (selection) is based on a set of operational data that needs to be done before 

carrying out the information mining stage in the KDD begins. At this stage, select 

relevant data or attributes so that the data generated from the selection process will 

be used for the data mining process. 

b. Pre-processing/Cleaning 

Before the data mining process is carried out, it is necessary to do data cleaning 

which is the focus of Knowledge Discovery in Database. By setting aside 

duplication of data, checking inconsistent/incompatible data, and correcting errors 

in the data to eliminate noise, if there is data that is empty from one of the 

attributes, the data will be deleted or eliminated. 

c. Transformation 

Data that has been obtained is suitable for data mining processes, which can be 

used in data processing in rapid mining applications. 

d. Data mining (data mining) 

This stage is the most important stage because it is a process to look for patterns to 

get interesting information in the data by using methods, techniques, or algorithms 

that are in accordance with the objectives and process of extracting data. 

e. Interpretation/Evaluation 

Understanding whether the pattern or information generated contradicts the facts. 

With the information generated based on the data mining in a form that is easy to 

understand by those who need it. 

3) Data Mining 

is a series of processes used to extract information that has not been known manually 

from a database. Data mining is defined as the process of determining the relationship 

between meaningful new patterns and trends through filtering using pattern recognition 

techniques such as statistical methods that can be used. to support future decisions. 

4) Prediction 

Prediction is something that will happen in the future, obtained by the scientific method, 

or purely subjective. Estimates that can be used for class classification are based on 

various given attributes, so that they are not only used for time series forecasting, 

prediction is also a process of evaluating future forecasts based on previous work. 

− Classification 

Assuming that the presence or absence of certain characteristics of one class is not 

related to other classes. Classification is processed by finding a model that looks like 

describing and characterizing a concept or data class for a particular purpose by 

using an unknown object class and label model. 

 

− Naive Bayes Naive Bayes 

is one of the methods used for classifying data based on Bayes' theorem. By 

assuming that the data are independent of each other. classification using probability 

and statistical methods proposed by British scientist Thomas Bayes which can predict 

future opportunities based on previous experience. 

Theorem in general, the Naive Bayes as follows 

● . Calculating each class (on time and late) 

Prior Probability:  

  

● Calculating the Posterior probability 

P (Ci ) 
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Posterior Probability: 

 

 

● Maximizing the Value with: 

 

 

Description: 

X: Data with class unknown 

H: Hypothesis of data is a specific class 

P (Ci): Probability of Class 

P (X) : Probability of X 

5) Rapid Miner 

This study uses Rapid miner which are software tools developed by Markus Hofman at 

the Institute Blackhardstown and Ralf Klinkenberg technology at rapidi.com which has 

a GUI (graphical user interface) display. In the use of rapid miner which makes it easier 

for users to operate the software. Because this software is open source and created using 

a Java program under a public license GNU and licenses RapidMiner can run on any 

operating system. This application does not require special programming knowledge to 

use Rapid Miner because in the rapid miner application there are features that can be 

used for data mining. in Rapid Miner There are many models, offered, including Naïve 

Bayes model TreeInduction, Neutral Network modeling, and many more. Rapid Miner 

also provides many methods, namely classification, grouping, association, etc. In this 

study, the author uses data mining using the Naïve Bayes in the classification process 

with training data (Training Data) and testing data (test data) for testing the 

RapidMiner. 

 

 
 

Figure 2. Rapid Miner Interface Display 

 

 

 

 

P (XICi ) 

 

P (XICi) P (Ci) 
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III. Research Method 
 

The method used in this study is a qualitative method. And processed using data 

mining algorithm Naïve Bayes application Rapid Miner to know the prediction results and 

the level of accuracy of student graduation. The method of data collection was carried out 

using primary data because the data used were data obtained directly from Bina Darma 

University where researchers made observations in addition to using literature and 

literature studies related to the research theme. 

 

3.1 Observation  

Stages of collecting information related to research by observing directly an object 

for a certain time. This is done in the Bina Darma University data processing room to get 

the data needed for research. The data that has been collected is then stored in excel form 

so that it can be processed using data mining. 

 

3.2 Literature study 

This stage is carried out by taking information based on books, journals and the 

results of previous research related to the problem, so that it can be used as a source of 

information related to research. 

 

3.3 Literature 

Study Literature study is used to add sources of information related to theories that 

are in accordance with research problems, this method is used to explore, compare 

problems based on the literature obtained, and make them the subject of research, this 

literature study provides a broad orientation and avoids duplication of research which has 

been done before. 

a. Research Phase 

In this research, several stages were carried out, as shown below. 

Figure 3. Stages of 

 

b. Data Mining Process 

Data mining is a technique that uses statistics, mathematics, artificial intelligence, 

and machine learning in order to identify useful information on large data sources. This 

 
Pengaumpulan Dat 

 

Menentukan Atribut 

Prose Data Mining 
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Implementasi dan Pengujian 

Prose Data Mining 
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study aims to apply data mining classification to predict student graduation by using the 

Naïve Bayes so as to produce predictions of where the length of the semester is taken. 

c. Algorithm Naive Bayes 

Naive Bayes is one of the most effective and efficient inductive learning algorithms 

in machine learning and data mining. Naïve Bayes classification uses probability and 

statistical methods proposed by the British scientist, Thomas Bayes. Can be used to predict 

future opportunities based on previous experience. 

 

Figure 4. Flow Naive Bayes 

 

d. Method Testing 

In testing the level of accuracy of this study using the Rapid Miner because it 

includes capabilities with the Naïve Bayes and can find out the content of patterns from 

existing data. The following are the stages of testing using the Rapid Miner 

 

Figure 5. Stages of using Rapid Miner 
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Stage - Stages of implementing the Training and Testing using rapid miner 

application. 

 

 

 

 

 

Figure 6. Stages of using Rapid Miner 

 

e. Calculation of Naïve Bayes Classification The 

algorithm Bayes using attributes that can determine student graduation. 

Calculate each class (On time and late.) 

Prior Probability   

 

 

On time I class = 80/151 = 0.26 

Late I class = 71/151 = 0.47 

Calculates the Posterior probability 

Posterior Probability 

 

 

If X : Sks 60, and Temporary IP 2.95? 

Credits 60 I On Time = 0/80 Credits 

60 I Late = 5/71 

Gp <3 I On Time = 6/80 

GPA <3 I Late = 10/71 

On Time  

: 80/151 * 0/80 * 6/80 

: 0.26 * 0 * 0.075 

: 0 

Late 

: 71/151 * 5/71 * 10/71 

: 0.47 * 0.070 * 0.140 

 
Data 

Training 

Data Testing 

Algoritma 
Klasifikasi 

Model 

Assessment 

Performance 

P ( Ci ) 

 

P ( XICi ) 
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: 0.004 

Maximizing Values on  

 

 

Time  

P (XIOn Time : Class)* P ( On time : Class) 

  : 0 * 80/151 

  : 0 

Late  

P (XILate : Class)* P (Late : Class) 

: 0.0004 * 71/151 

  : 0.0018 

So, based on the calculation results Late > grade On time, then X goes to class late. 

If X: 74 credits, and temporary IP 3.09? 

Credits 74 I On Time = 2/80 Credits 

74 I Late = 0/71 

GPA >3 I On Time = 73/80 

GPA >3 I Late = 43/71 

On Time  

  : 80/151 * 2/80 * 73/80 

  : 0.26 * 0.025 * 0.91 

  : 0.0059 

Late 

: 71/151 * 0/71 * 43/71 

: 0.47 * 0 * 0.605 

: 0 

Maximize Grades with  

 

 

Punctuality  

P (XIOn Time : Class)* P (On Time : Class) 

P (XICi) P (Ci) 

 

P (XICi) P (Ci) 
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  : 0.0059 * 80/151 

  : 

Late  

P (XILate : Class)* P (Late : Class) 

  : 0 * 71/151 

  : 0 

So, based on the results of the calculation of the Late value > On time value, then X. 

 

IV. Result and Discussion 

 
At this stage looking for patterns or selecting data from a set of operational data that 

needs to be done before the data mining process in the KKD is carried out, the data 

generated after the selection process will be used in the data mining using classification 

techniques and naive Bayes to be able to determine the results. student graduation 

prediction. 

 

4.1 Data Mining 

Naive Bayes is a classification algorithm using probability and statistical methods 

that are used to predict future opportunities based on previous experiences and the most 

effective and efficient learning for machine learning and data mining.  

In the data mining process that has been discussed previously there are several steps, 

namely data cleaning is a process to eliminate noise and inconsistent data, data integration 

is the process of combining data so that data is avoided from duplication of data, data 

selection is the process of selecting relevant data to use. Data transformation, i.e., data that 

has been obtained is changed in the form of data that is suitable to be carried out in the data 

mining process is an essential process where intelligent methods are used to extract data 

patterns to identify interesting patterns to gain knowledge. 

 

4.2 Data mining process using Rapid Miner 

This research uses a rapid miner application to test student graduation predictions by 

utilizing training data (training data) from alumni in 2014 which amounted to 151 data 

containing 10 attributes including Nim, semester credits 1 to 4, and year of graduation. as 

labels.data test data) from the 2019 batch amounted to 120 with Nim, Credit and GPA 

attributes. The data was tested using naive Bayes on the rapid miner 9.10 
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Figure 7. Application Rapid Miner 

 

As a view for the worksheet menu has several views including operator is view the 

most important view. All work steps in Rapid Miner displayed in the operator view, in the 

operator view there are several groups including the first Process Control logic looping 

that regulates the flow of the data analysis process, the second Utility which functions as a 

help operator such as macros, loggin , subprocesses and others, Third Repository Access 

which functions to read or write access to the repository, fourth, namely import which has 

a function to read object data from files, databases, fifth, Export functions as opposed to 

import where this operator is used to writes data into a certain format, then the Data 

Transformation functions to transform data and metadata. Then the modeling in which 

there are various kinds of data mining methods and techniques to be able to manage data, 

and the last operator, namely Evaluation functions to evaluate the quality of the output 

produced. 

 

 
Figure 8. Welcome Perspective 

 

4.3 The Model formation  

The model is carried out by utilizing the Rapid Miner which begins by entering the 

Training data and Testing that has been provided previously by pressing on the operator 

section then reading excel, because the training and testing data are collected in the form of 

an excel file. As shown in Figure 9. 
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     Figure 9. Adding Read Excel 

 

After the Read Excel is added, then enter the training data and testing that will be 

used. By clicking import configuration wizard  then selecting the excel file to be used as 

shown in Figure 10. There are several steps after selecting the data, annotations and 

attributes on the data used for testing. Because the data used is in accordance with the 

needs 

  

Figure 10. Selecting the Training and Testing 

 

The next step after adding the Read excel is adding cross validation. As shown in 

Figure 11. 

  

Figure 11. Adding cross validation 
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In rapid miner, the cross-validation operator is a nested operator that has two 

subprocesses, namely the training which is used to train the model and the testing to test 

the model as well as measure the performance of the model, shown as Figure 12. 

4.4 Test and Evaluation 

Process This test process is carried out by entering Training Data (Training Data) 

and Training Data (Test Data) by entering data into the read excel because the data to be 

tested is in excel format, then applied with the apply model and connecting between 

operators as shown in Figure 13, which serves to test the model used. 

Figure 12. Testing on the Apply Model 

 

The prediction results that have been made on the Rapidminer application to predict 

student graduation by utilizing training and testing data algorithm model Naïve Bayes can 

be seen in Figure 14. The data used is test data with 120 examples and 8 attributes Among 

them are Nim, Ip semesters 1 to 4 and GPA semesters 1 to 4 to determine student 

prediction results with graduation results predicting that those who pass in semester 8 are 

78, graduated in semester 9 are 24, while those who pass in semester 10 are 3, and students 

who graduate in the 12th semester as many as 15 people while the results for testing the 

two data with perfect accuracy results of 95.33%.  

Figure 13. Prediction Results for Semester Graduation 
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V. Conclusion 
 

Based on the results of research that has been carried out and has been described in the 

application of data mining to predict student graduation at the Faculty of Engineering, Bina 

Darma University, the authors can draw the following conclusions: 

 

 
Figure 14. Accuracy results from data testing 

 

1. Application data mining using the Naive Bayes that has been carried out can produce 

information about predicting the graduation of engineering faculty students who 

graduated in semester 8 as many as 78, graduated in semester 9 as many as 24, while 

those who graduated in semester 10 were 3, and students who graduated in semester 10 

12 as many as 15 people with a prediction accuracy rate of 95.33%. It is accurate 

enough to be used to predict student graduation. 

2. Produce information about student graduation data at the Faculty of Engineering, Bina 

Darma University. Resulting from the application of data mining in rapid mining 

applications that have been carried out. 

3. Calculations that have been done theoretically and applications produce information on 

the value of the predetermined classification data. 
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