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ABSTRACT 
Rapid technological developments have brought significant changes in various sectors, including education. In 
the context of education, data management and analysis are important elements in supporting data-driven 
decision-making. Data mining, specifically the Decision Tree method, provides valuable insights into analyzing 
patterns from large data sets. This study uses Decision Tree modeling and data visualization through RapidMiner 
to analyze the distribution of the number of students based on gender in various classes at SMK Negeri 1 Stabat 
in the 2023-2024 school year. This research includes data collection, preprocessing, and decision tree modeling 
to uncover gender-based trends in various skill programs. Visualization using Scatter Plot makes it easier to 
present data for clearer analysis. The results of the study show that administrative and fashion skills programs 
are dominated by women, while engineering skills programs, such as TKR and TITL, are dominated by men. Some 
classes showed a more balanced gender composition. This research provides useful insights for classroom 
management and decision-making in the educational environment, as well as provides a basis for designing more 
inclusive learning programs and addressing gender imbalances in certain areas. 
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1. INTRODUCTION 
Technological developments have brought significant changes to various fields, such as communication, 
transportation, health, entertainment, and education (Fricticarani et al., 2023). In the context of education, 
the management and analysis of student data is an important aspect to support data-driven decision-
making. Data mining, as a method to find specific patterns in large data sets, provides solutions in 
automated analysis and retrieval of relevant information (Zafira et al., 2024) (Almufqi & Voutama, 2023). 
One of the tools used for data mining is RapidMiner, when using RapidMiner, no special programming 
skills are required, as all models are available. RapidMiner is used for data mining. (Vidiya & Testiana, 
2023).  

RapidMiner supports data mining, text mining, and predictive analysis, making it a reliable tool 
for complex data analysis (Lestari & Mulyawan, 2023). One of the data mining methods that is often used 
is Decision Tree. This method, as part of machine learning, generates a classification in the form of a 
decision tree based on the tested dataset (Supriyadi, 2023). In the process, Decision Tree leverages 
statistical techniques, mathematics, artificial intelligence, and machine learning to extract and identify 
information from large databases (Yani et al., 2023). 

In addition, data visualization is a key element in accelerating the understanding of patterns 
resulting from the analysis process. Effective visualization can accelerate informed decision-making 
(Irmayani, 2021). One relevant visualization method is Scatter Plot, which allows for a better 
understanding of cluster patterns from the analyzed dataset (Marcelina et al., 2023). 

Based on this background, this study aims to analyze the distribution of the number of students 
based on gender in each class by utilizing the Decision Tree method and data visualization using 
RapidMiner. This research is expected to provide a comprehensive overview of the distribution of 
students as well as emerging patterns, which can be used as a basis for more informative decision-
making in the educational environment. 
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2. RESEARCH METHOD 
 

A.  Data Collection 
At this stage, the researcher collected data from students in grade XII at SMK Negeri 1 Stabat for the 
2023-2024 academic year. Data collection is defined as a process or activity carried out by researchers 
to uncover or capture various phenomena, information or conditions of research locations in accordance 
with the scope of the research. (Azizah et al., 2023) 
 
B.  Preprocessing 
Once the data is collected, the next step is preprocessing. Preprocessing is the initial stage of preparing 
documents or raw data to be ready for processing. (Wahyuningtyas et al., 2023) 
 
C. Modeling and Analysis 
The researcher proceeded to construct a decision tree using RapidMiner. Following the modeling 
process, an analysis was carried out. This stage of modeling represents a critical step in achieving 
effective data mining (Leni et al., 2023). Analysis involves examining an object or subject in detail by 
breaking it down into its constituent components for further exploration and understanding (Alfayed et 
al., 2023). 
 
C. Visualization and Analysis 
After modeling the data using a decision tree, the next step is to visualize it using a Scatter Plot to make 
the analysis easier. 
 
 
3. RESULTS AND DISCUSSION 
 
A.  Data Collection 

 
 

Fig 1. Grade XII Student Data 
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Figure 1 presents data on grade XII students, including several key attributes: NPSN as the school's 
unique identifier, student names representing individual identities, gender indicating gender 
information, and class designations reflecting the grouping of students based on their learning levels. 
 

 
 

Fig 2. Grade XII Student Data after Preprocessing 
 
Figure 2 displays the data of grade XII students after undergoing processing, simplified into two primary 
attributes: gender, identifying the student's gender, and class, categorizing their learning level. 

 
B.  Modeling and Analysis 
 

 
 

Fig 3. Decision Tree Model 
 

Figure 3 can be explained that the male dominant population class is in classes TITL2, TP, TSM 2, TKR 3, 
TKR 2, TKR 1, TITL, TSM 1, TKJ 1, TAV 1, TAV 2, while the female dominant population class is in classes 
AKL, Busana 1, Busana 2, Busana 3, TKDS, PM, MP, TKJ 3, DPIB 2, TKJ 2, DPIB 1. 
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Fig 4. Decision Tree Description 

 
Figure 4, the data shows the distribution of the number of female (F) and male (M) students in different 
classes based on the skill program. The classes that were completely dominated by women were AKL 
(32 female students), Busana 1 (35), Busana 2 (34), Busana 3 (32), MP (35), PM (33), and TKDS (32), 
with no male students at all. On the other hand, the classes with full male dominance are TKR 1 (33 male 
students), TKR 2 (29), TKR 3 (30), TP (34), TITL 2 (28), and TSM 2 (32), with no female students. Several 
engineering classes such as TITL 1 (33 males, 1 female), TSM 1 (30 males, 1 female), as well as TAV 1 
(22 males, 7 females) and TAV 2 (23 males, 8 females) show a strong male dominance. Classes with a 
more balanced composition were found in DPIB 1 (17 women, 17 men) and DPIB 2 (18 women, 15 men). 
Meanwhile, in the TKJ class, there was a variation where TKJ 1 was dominated by men (14 women, 20 
men), while TKJ 2 and TKJ 3 had more women with 21 women and 14 men, respectively. Overall, the 
highest number of female students was recorded in the Busana 1 class (35 students), while the highest 
number of male students was recorded in the TP class (34 students). This analysis shows that there is a 
gender bias towards skills programs, where the administrative and fashion fields are dominated by 
women, while the engineering field is dominated by men, with a strikingly significant gender gap. 
 
D. Visualization and Analysis 

 
Fig. 5. Data Visualization - Scatter Plot 
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In Figure 5, the data visualization using Scatter Plot shows that in the classes (TITL 2, TP, TSM 
2, TKR 3, TKR 2, TKR 1) there are no male students, while in the classes (TKDS, AKL, Busana 3, Busana 
2, Busana 1) there are no female students. Meanwhile, in other classes there are male and female 
students. With this visualization, analysis can be done more easily. 

 
4. CONCLUSION 
Analysis of the distribution of the number of students based on gender using the Decision Tree method 
succeeded in identifying a clear distribution pattern between male and female students in various 
classes at SMK Negeri 1 Stabat. The results of the study showed that classes with expertise programs in 
the field of administration and fashion were dominated by female students, while classes in the field of 
engineering, such as TKR, TITL, and TSM, were dominated by male students. Some classes, such as TKJ 
2 and TKJ 3, show a larger composition of female students than boys. Data visualization using Scatter 
Plot also facilitates the understanding of this gender distribution, showing that there is a significant 
gender gap in several skill programs. This research provides useful information for classroom 
management and decision-making in the educational environment, especially in designing more 
inclusive and proportional learning programs based on gender distribution. 
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