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ABSTRACT 

Madrasah Aliyah (MA) Taruna Teknik Al Jabar is an educational institution sponsored by the Ministry 

of Education and Culture that holds a new student admission program periodically every year. 

However, the number of students accepted tends to increase or decrease every year. This situation 

needs to be analyzed carefully because it affects the school's policy in achieving the school's 

educational goals both qualitatively and quantitatively. This problem requires systematic planning and 

design to develop effective solutions to improve the quality of new student admissions. The algorithm 

applied is Support Vector Machine which is a method commonly used for classification and 

regression. In classification modeling, SVM has a more mature and mathematically clear concept than 

other classification methods. The results achieved 100% prediction accuracy from 20 data samples, 

and the results of the prediction data test showed that students with registration number 25023 were 

declared passed, while students with registration number 25024 were declared failed. 
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INTRODUCTION 

New student admissions (PPDB) is a strategic process within educational institutions aimed at 

selecting prospective students according to predetermined criteria and requirements. Madrasah Aliyah 

(MA) Taruna Teknik Al Jabar is an educational institution sponsored by the Ministry of Education and 

Culture and holds a new student admission program periodically every year. However, the number of 

accepted students tends to increase or decrease each year. This situation requires careful analysis because 

it affects school policies in achieving educational goals, both qualitatively and quantitatively. This 

problem requires systematic planning and design to develop effective solutions to improve the quality of 

new student admissions. Accurate analysis is expected to provide a basis for reflection in the decision-

making process. One method that can be used to assist decision-making is estimating the number of 

prospective new students for the next period. 

Data mining is a tool for extracting data from large databases with a certain level of complexity and is 

widely used in many application fields such as banking and telecommunications (Septian, et al., 2021). 

Some opinions regarding data mining are that it is a process for discovering interesting patterns or 

information in data using specific techniques or methods (Lisnawati, et, al., 2022). Another view states 

that data mining is a process that utilizes statistical methods, mathematics, artificial intelligence, and 

machine learning to extract and identify valuable information and relevant knowledge from various large 

databases (Ariansyah, et, al., 2021). Data mining is developed using predictive techniques that aim to 

predict the likely number of new students enrolling in the following year. Forecasting is the process of 

systematically estimating what is most likely to happen in the future, based on past and present 

information, to minimize errors. Predictions should not provide clear answers, but should try to find 

answers that are as close as possible to what will happen (Panggabean, et, al., 2021). According to 

another perspective, forecasting is the art and science of predicting future events. Forecasting or 

forecasting in the business world can be translated as the term projection. The advantage of prediction is 

that it helps in decision making (Tumanggor, et, al., 2021). Another view of forecasting is the 
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estimation of the values of a variable based on the known values of that variable or related variables. 

According to a different view, prediction is an assumption or estimate regarding the occurrence of an 

event or occurrence in the future. Predictions can be qualitative (not in numbers) or quantitative (in 

numbers). Qualitative predictions are difficult to achieve satisfactory results because the factors involved 

are highly relative. Quantitative predictions are divided into two categories: point predictions and interval 

predictions. A single prediction covers a single value, while an interval prediction covers multiple values, 

forming an interval bounded by a minimum (lower-bound prediction) and a maximum (upper-bound 

prediction) (Astuti, et al., 2022). Various prediction methods are used to identify new students, one of 

which is the Support Vector Machine (SVM) algorithm. 

SVM is a supervised learning method commonly used for classification and regression. In 

classification modeling, SVM has a more mature and mathematically clear concept than other 

classification methods. The goal of this algorithm is to find the largest hyperplane. A hyperplane is a 

function that can separate two classes. In this process, SVM maximizes the margin or distance between 

the training model and the decision boundary (Abdusyukur, et, al., 2023). In this study, what 

differentiates it from previous research is the use of different data and different research locations with the 

title Comparison of SVM and Decision Tree Algorithms for Tourist Attraction Recommendation Systems 

which produces an accuracy value of 98.97% (Oktafiani, et, al., 2023). Another study entitled Analysis 

of Student Satisfaction with E-Learning Using Support Vector Machine Algorithms with an accuracy 

level of 95.65% (Mahendro, et, al., 2022). In another study entitled Application of Support Vector 

Machine Methods for Tweet Sentiment Analysis about the Change of Halal Logo in Indonesia, the results 

obtained reached 71% (Afandi, et, al., 2023). Based on the explanation above, the author wishes to 

create a system for accuracy and speed in the new student registration procedure. From here the author 

chose the title "Analysis of Support Vector Machine Algorithms in Predicting New Student Admissions at 

MA Taruna Teknik Al Jabbar". 

  

LITERATURE REVIEW 

Data mining is the analysis of large amounts of observational data to discover previously unknown 

relationships and two new methods for summarizing data for ease of understanding and use by data 

collectors. Data mining is defined as the process of discovering meaningful new relationships, patterns, 

and trends by sifting through vast amounts of data stored in storage using pattern recognition techniques 

such as statistics and mathematics (Listriani, et, al., 2022). 
Support Vector Machine is a technique that can separate two data sets from two different classes by 

maximizing the boundary of the separating function (hyperplane). One of the advantages of this method is 

its ability to classify and handle both linear and nonlinear regression. SVM has a better classification 

accuracy rate compared to other classification methods. 

1. Linear Support Vector Machine  

Suppose there are m training data sets x1, y1, x2, y2,..., xm, ym, where xi = R is the data sample and 

yi = y1,-1 is the target class of the data sample. Suppose also that the data for both classes are 

linearly separable, then we want to find the separation function. 

2. Non-Linear Support Vector Machine  

In classification problems, most data samples are not linearly separable. Therefore, using a linear 

SVM will produce suboptimal results and result in poor classification results. One of the advantages 

of SVM lies in its ability to be extended to solve non-linear problems. A linear SVM can be 

transformed into a non-linear SVM using the kernel method. This method works by mapping the 

input data to a higher-dimensional feature space using a function. For example, u = (u1 , u2 ) is the 

input data on R 2 and  (u ) =  ( Dasmasela, et, al., 2022) 
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METHOD 

This research framework is implemented through observation, followed by data collection. The data 

is then entered into Microsoft Excel, where it is processed through calculations and follows the steps of 

the SVM algorithm. The results of these calculations can then be implemented in the RStudio 

 

 
Figure 1. Method 

 

2.1. Literature Review 

The literature review begins with an in-depth review of the algorithm used in this research, namely 

the Support Vector Machine. This review covers the basic concepts, working principles, and main 

characteristics of the SVM algorithm. Furthermore, the discussion covers the stages in the algorithm 

development process, from parameter determination and data training to model application to solve the 

research problem. This literature review aims to provide a strong theoretical foundation as a basis for 

designing and implementing the SVM algorithm in this research. 

 

2.2. Data Collection 

This research uses data from new students at the Al Jabbar Taruna Teknik MA (Islamic Senior High 

School) for the past year, starting in 2024. 

 

2.3. Needs Analysis 

1. At this stage, a system requirements analysis is conducted, encompassing both functional and 

non-functional requirements. The functional requirements analysis relates to the system's ability 

to provide the main features required, including: 

a. The system is able to display the main page as a user navigation center. 

b. The system is able to display the student data management page. 

c. The system is able to provide a page for dataset creation. 

d. The system is capable of displaying the training data process page. 

e. The system is capable of displaying the new student prediction page. 

2. Meanwhile, the non-functional requirements analysis focuses on the quality aspects of the 

system. These non-functional requirements include: 

a. The system has an attractive, intuitive, and user-friendly interface. 

b. The system is capable of displaying prediction results with a response time of no more than 

10 seconds. 

2.4. Implementation 

This stage presents the overall system design results, including the integration of the Support Vector 

Machine algorithm into the developed system. This integration aims to ensure the system can process 
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available data and perform prediction functions effectively and accurately. This stage includes 

implementing the SVM model in the system, testing the prediction process, and adjusting the necessary 

parameters to ensure that the prediction results meet user needs. With the integration of the SVM 

algorithm, the system is expected to support the decision-making process by providing reliable prediction 

information. 

2.5. Results Analysis and Testing 

The next step after the implementation stage is results analysis and system testing. In this study, the 

tests conducted included functional testing and accuracy testing. Functional testing was conducted by 

observing the system's test results during operation to ensure all features were functioning properly. This 

testing aimed to assess the alignment between the designed functional requirements and the resulting 

system's performance, thus ensuring that the system was operating according to the specified 

specifications. 

 

RESULT 

3.1. Problem Analysis 

Identifying the root cause of a problem is known as problem analysis. The information used in this 

analysis comes from 200 new students enrolled at the Al-Jabbar Technical High School (MA Taruna 

Teknik Al-Jabbar). The researchers used 20 new student data samples to calculate the SVM algorithm, 

with each sample containing four variables: Registration Number, Indonesian Language Grade (AK1), 

Mathematics Grade (AK2), Science and Social Studies Grades (AK3), and Memorization Grade (AK4). 

The SVM algorithm was then calculated after selecting the new student data. The following is a sample of 

data obtained from the Al-Jabbar Technical High School (MA Taruna Teknik Al-Jabbar). 

 

Table 1. Sample New Student Data 

 
 

This stage needs to be improved to ensure precise and accurate data analysis results. Data 

preprocessing is the initial method for transforming raw data into more effective and useful formats and 

information. Effective data preprocessing can impact data outcomes, resulting in increased accuracy and 

clearer new data processing. Data cleaning, data selection, and data balancing are all part of the data 

preprocessing stage. The results of the data preprocessing are shown below. 
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Table 2. New Student Data Preprocessing 

 
 

Information is a strategy that can be applied in survey implementation by adjusting the level of 

information readiness and verification. In this section, data preparation includes 80% of the training data, 

while 20% is allocated for testing data. This study will conduct several experiments to assess the 

percentage and quantity of data sharing to achieve the highest accuracy. Further information relates to the 

data expected for the testing data. The following is the data that will be used for prediction: 

 

Table 3. Prediction Data 

Num 

Registration 

Number AK1 AK2 AK AK4 Result 

1 25021 90 95 80 78 ? 

2 25022 80 73 78 82 ? 

 

3.2. Implementation of the SVM Algorithm 

Implementation of the SVM algorithm is the process of building the best classification model by 

separating data based on specific features. From the 20 data samples used in this study, a system test will 

be conducted using the Python programming language to determine the best classification results. The 

following are the system test results: 
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Figure 2. Sample Data 

 

 
Figure 3. Data Results 

 

The figure above shows that the resulting data column has a fairly balanced class distribution, with a 

smaller majority in category 0 (11 data points) compared to category 1 (9 data points). This dataset is 

suitable for classification without significant class imbalance issues. 

 

 
Figure 4. Data Cleaning 

 

The data cleaning results show excellent quality, as all columns are complete, with no blank values 

and no duplicate data. Therefore, the data is ready for statistical analysis and machine learning algorithm 

implementation without additional cleaning processes. 
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Figure 5. Data Visualization 

 

The diagram above shows that the majority of students (55%) are in the pass category, while 45% of 

students fail out of 20 data samples. This relatively balanced distribution makes the dataset suitable for 

classification analysis and evaluation of pass patterns.  

 

 
Figure 6. Data Correlation 

 

The correlation heatmap above shows that the relationship between student scores tends to be 

positive, especially between AK3 and AK4, while the Outcome variable is not strongly dependent on a 

single attribute. This suggests that the graduation decision is likely influenced by a combination of several 

assessment aspects, so a multivariate classification analysis such as SVM is more appropriate. 
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Figure 7. Data Preprocessing 

 

This figure shows the data preparation stages before training a classification model for the SVM 

algorithm. The dataset used consists of 20 data points. The data has been properly processed, split, 

normalized, and divided into train and test. 

 
Figure 8. Classification Model Evaluation 

 

The figure above shows that the model achieved 100% accuracy on the test data. The precision, 

recall, and F1-score values were all 1.00 for both classes (0 and 1), indicating that the model made no 

errors on the data and all predictions were correct. 

 
 

The test results in the image above show that the predictions obtained from the image above resulted 

in the student with registration number 25023 receiving a score of "0," meaning the student passed. The 

student with registration number 25024 received a score of "1," meaning the student failed. 

 

DISCUSSIONS 

This study applies the Support Vector Machine (SVM) algorithm to classify the graduation of new 

students at the Al-Jabbar Technical High School (MA Taruna Teknik Al-Jabbar) based on four 

assessment variables: Indonesian Language Score (AK1), Mathematics Score (AK2), Science and Social 

Studies Score (AK3), and Memorization Score (AK4). The dataset used consists of 20 student data 

samples with a relatively balanced class distribution: 11 data points in category 0 and 9 data points in 

category 1. This situation benefits the classification process because the model does not encounter class 

imbalance, which often leads to prediction bias. Preprocessing results indicate that the dataset is of 
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excellent quality, as there are no missing values or duplicate data. Furthermore, the normalization process 

and data division into 80% training data and 20% test data have been carried out correctly. This stage is 

crucial in the application of the SVM algorithm because it is sensitive to differences in data scale. With 

good data quality, the model can optimally learn classification patterns. 

Based on the correlation analysis, the relationship between the assessment variables tends to be 

positive, especially between AK3 and AK4. However, the outcome variables did not show a strong 

dependence on a single attribute. This finding indicates that student graduation decisions are not 

influenced solely by a single academic score, but rather by a combination of several assessment aspects. 

Therefore, the use of a multivariate classification method such as SVM is deemed appropriate because it 

can simultaneously consider all attributes in the decision-making process. Model evaluation results 

showed that the SVM algorithm achieved 100% accuracy, with precision, recall, and F1-score values each 

reaching 1.00 for both classes. These results indicate that all test data was correctly classified without 

prediction errors. This high level of accuracy indicates that the data patterns in the dataset can be very 

well separated by the hyperplane formed by the SVM algorithm. These results align with several previous 

studies showing that the SVM algorithm performs very well in educational data classification tasks. 

Overall, this study demonstrates that the SVM algorithm is capable of providing excellent classification 

performance on new student selection data and has great potential for application in decision support 

systems in educational settings. However, testing on larger and more diverse datasets is still needed to 

ensure the model's reliability in real-world conditions. 

 

CONCLUSION 

The conclusion that can be drawn from this study is that this study only uses the SVM algorithm to 

predict new students at MA Taruna Teknik Al Jabbar, using 4 exam score variables. The use of the SVM 

algorithm in the python programming language achieved 100% prediction accuracy from 20 data samples, 

and the results of the prediction data test showed that students with registration number 25023 were 

declared to have passed, while students with registration number 25024 were declared to have failed. 
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