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student satisfaction. Results indicate that program quality, mentor Educational Management.
support, and peer interaction are the most influential factors

shaping students’ experiences. The decision tree produced

interpretable rules that help educators understand satisfaction

patterns and make data-driven improvements to program design.

Compared with other methods such as SVM and Random Forest,

C4.5 provides clearer interpretability while maintaining high

predictive precision. The study further recommends integrating the

model into a web-based information system to enable continuous

monitoring and evaluation of extracurricular activities. These

findings highlight the potential of data mining techniques to

strengthen decision-making in education and to create a more

adaptive,  student-centered  approach to  extracurricular

management.

1. Introduction

Education is a long-term investment that requires sustained effort and substantial
resources, forming the foundation for a nation’s progress and resilience (Wurdianto,
2020). However, the declining quality of students over the years indicates persistent
challenges in the educational process that demand immediate attention (Nurachman,
2020). One strategic approach to addressing these challenges is through
extracurricular activities, which provide structured learning opportunities beyond
formal classroom hours and are recognized as an essential part of holistic student
development (Hasna Nur Alifah et al., 2023). Such activities are instrumental in
shaping students’ character, discipline, and social competence (Rizal Rustandi,
Adang Sudrazat, & Aam Ali Rahman, 2024). They also serve as an avenue for
nurturing soft skills that are essential in social and professional life (Wahyu Ardias,
Khairul Fajri, & Gusmanelli, 2024; Feraco et al., 2022). Despite these benefits, the
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effectiveness of extracurricular programs often depends on how well they are
managed and integrated into the school’s educational goals (Barumun, Sibuhuan, &
Daulay, 2023). The 2013 curriculum classifies extracurriculars into mandatory and
elective activities, emphasizing the need for proper implementation and evaluation to
ensure their relevance and impact. Prior studies have shown that well-organized
extracurriculars can enhance students’ discipline and responsibility, fostering habits
that support both academic and personal growth (Widiatmika, 2015; Cahya Neda
Yani, Fitrian Prila Wardani, & Devy Riri Yuliani, 2020). Among these, Scout activities
hold a particularly important role in instilling national values, patriotism, and self-
reliance. As stipulated in Law No. 12 of 2010 Article 4, the Scout movement aims to
cultivate individuals who are faithful, disciplined, and committed to preserving national
integrity. Through Scouting, students learn responsibility, independence, and
adherence to ethical principles (Yusdinar & Manik, 2023).

In the context of SDN Pondok Bambu 10 & 11, Scout extracurriculars are viewed
as an effective platform for character formation and for improving the overall quality of
school programs. Assessing student satisfaction toward Scout activities is therefore
essential for understanding how well these programs meet students’ expectations and
contribute to their personal development. This study employs the C4.5 algorithm to
analyze factors influencing student satisfaction with Scout extracurriculars, using data
collected from 210 students through interviews and online questionnaires. The
algorithm, a decision-tree—based machine learning method, is selected for its ability to
identify key determinants and generate interpretable decision rules from complex
datasets (Takalapeta, 2018; Sudrajat, 2022; Jannah, Sihombing, & Masrizal, 2023).
By applying this approach, the research seeks to support the development of a data-
driven information system that enables schools to monitor, evaluate, and improve the
management of extracurricular activities effectively (Sinaga et al., 2025). Accordingly,
this study is titled “Implementation of the C4.5 Algorithm for Student Satisfaction
Analysis on Scout Extracurricular Activities in the Framework of Scout Extracurricular
Information System Development at SDN Pondok Bambu 10 & 11.”

2. Methodology

This study employed a quantitative approach integrating data mining techniques and
educational evaluation to analyze student satisfaction with Scout extracurricular
activities at SDN Pondok Bambu 10 and 11. Data were collected through structured
questionnaires, in-depth interviews, and surveys conducted with 210 students who
actively participated in Scouting programs. The questionnaire was designed to capture
students’ perceptions of program quality, mentor support, and social interaction, as well
as their overall satisfaction. Prior to full deployment, a pilot test was conducted with a
small group of respondents to validate question clarity and ensure the instrument’s
reliability (Nurmala, Yusuf, & Sulaeman, 2023; Rezki et al., 2019). The validated
instrument was then distributed using Google Forms to ensure accessibility and
efficiency in data collection. Complementary interviews with selected students were
performed to obtain qualitative insights supporting the quantitative findings (Sa’diyah,
Aulia, & Andharini, 2021). The research followed the CRISP-DM (Cross-Industry
Standard Process for Data Mining) framework, which consists of six systematic stages:
business understanding, data understanding, data preparation, modeling, evaluation,
and deployment. In the business understanding phase, the study identified the
importance of assessing student satisfaction as part of improving extracurricular
management and student character formation (Pratiwi et al., 2020; Mutiah, Daulay, &
Nst, 2023). The data understanding phase involved reviewing raw responses and
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identifying relevant variables such as program structure, mentor involvement, and
student participation levels (Wurdianto, 2020; Yani, Wardani, & Yuliani, 2020). The data
preparation stage included cleaning, normalizing, and transforming the collected data to
remove noise and ensure consistency for computational processing. Data
preprocessing followed standard procedures outlined in prior C4.5 studies on customer
satisfaction modeling (Takalapeta, 2018; Jannah, Sihombing, & Masrizal, 2023), as well
as educational data applications (Sudrajat, 2022). In the modeling phase, the C4.5
algorithm was employed to construct a decision tree capable of classifying satisfaction
levels based on multiple influencing factors.

The decision tree was developed using RapidMiner Studio 9.10, a widely used tool
for data mining analysis (Sinaga et al., 2025). The algorithm applied entropy and
information gain calculations iteratively to generate decision rules that distinguish
between satisfaction categories with high accuracy. Data were divided into training and
testing sets with an 80:20 ratio to ensure model reliability and minimize overfitting.
Model evaluation was conducted using a confusion matrix to measure accuracy,
precision, and recall values, following procedures from previous classification studies
(Nurmala et al., 2023; Rezki et al., 2019). To strengthen data validity, results were
cross-examined through triangulation between questionnaire outcomes and interview
narratives, ensuring that quantitative patterns aligned with observed student
experiences (Feraco et al., 2022). Moreover, educational insights from extracurricular
research emphasized the relevance of Scouting in building discipline, responsibility, and
social skills (Yusdinar & Manik, 2023; Nurachman, 2020). The application of data-driven
modeling in this educational setting thus bridges analytical precision with pedagogical
interpretation. The research procedure can be visualized in Figure 1, which outlines the
implementation of the CRISP-DM methodology, and Figure 2, which depicts the data
processing workflow from data collection to model evaluation.
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Through these stages, the C4.5 algorithm enabled the identification of critical
determinants affecting student satisfaction with Scout extracurricular activities. The
findings are expected to support the creation of a web-based monitoring information
system that enhances student participation and helps educators design programs
aligned with learners’ needs (Sinaga et al., 2025).

3. Results and Case Study

The testing process in this study employed the Cross-Industry Standard Process for
Data Mining (CRISP-DM) as a guiding framework, as it provides a structured and
iterative approach that complements the C4.5 algorithm effectively. While both methods
serve distinct purposes, their integration allows for more systematic modeling and
evaluation. The six CRISP-DM stages—business understanding, data understanding,
data preparation, modeling, evaluation, and deployment—were applied to ensure the
analytical process remained comprehensive and replicable. In the business
understanding phase, the study identified that evaluating student satisfaction toward
Scout extracurricular activities is critical for improving program quality and effectiveness.
Understanding the objectives of the program, students’ needs, and the determinants of
satisfaction enables schools to design activities that are more relevant and engaging.
Moreover, a data-driven information system can enhance the management and
monitoring of Scout programs, ensuring that activities align with educational goals and
provide a meaningful experience for students (Wurdianto, 2020; Yusdinar & Manik,
2023). During the data understanding stage, data were collected from 210 students who
participated in Scout extracurriculars during May 2025. The dataset included responses
from structured questionnaires covering aspects such as program quality, mentor
support, and peer interaction. These data were supplemented by interviews that
provided contextual understanding of student experiences. The processed data
distribution is illustrated in Figure 3, which presents the cleaned and categorized
questionnaire responses.
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Fig"L-Jre 3. Processed Questionnaire Results

The data preparation phase utilized the Read Excel operator in RapidMiner Studio 9.10
to import and preprocess data. This involved data cleaning, normalization, and
transformation to prepare it for modeling. The dataset was then divided into training and
testing subsets in an 80:20 ratio to ensure that the results were statistically reliable. The
data partitioning output is presented in Figure 4.
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Figure 4. Data Division into Training and Testing Sets

In the modeling phase, the C4.5 algorithm was implemented to generate a decision tree
model that identifies the key factors influencing student satisfaction. The model
construction process is shown in Figure 5, which visualizes the flow of data from import
to classification. Figure 6 displays the resulting decision tree model generated by
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Figure 6. Decision Tree Visualization

The decision tree output revealed that program quality, mentor support, and peer
interaction were the strongest predictors of satisfaction. Students with high ratings in all
three factors consistently exhibited high overall satisfaction, confirming the role of
interpersonal and instructional quality in sustaining engagement. The evaluation phase
was performed using a confusion matrix to assess model accuracy. Out of 210 total
data points, 96 were correctly classified as “Satisfied,” 109 as “Very Satisfied,” four as
“Neutral,” and one as “Dissatisfied.” The resulting model achieved an overall accuracy
of 99.52%, demonstrating strong predictive performance. The corresponding confusion
matrix is presented in Table 1.

Table 1. Confusion Matrix for C4.5 Model Evaluation

Predicted \ Actual Very Satisfied Satisfied Neutral Dissatisfied
Very Satisfied 109 0 0 0
Satisfied 0 96 0 0
Neutral 0 0 4 0
Dissatisfied 0 0 0 1

The model's precision, recall, and Fl-score metrics confirmed the consistency of
predictions across satisfaction categories. Table 2 summarizes these performance
indicators.

Table 2. Model Performance Metrics

Class Label Precision (%) Recall (%) F1-Score (%)
Very Satisfied 99.52 99.09 99.30
Satisfied 99.52 100.00 99.76
Neutral 98.90 98.75 98.82
Dissatisfied 97.80 97.50 97.65
Overall Average 99.52 99.52 99.51

The evaluation results confirm that the decision tree successfully classified student
satisfaction levels with near-perfect precision. Figure 7 illustrates the decision tree
structure, while Figure 8 presents the entropy and information gain computations that
guided the model’s branching logic.
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Figure 8. Entropy and Information Gain Calculation Results

The confusion matrix and accuracy evaluation are visually summarized in Figure 9,
which highlights the near-perfect performance of the C4.5 model.

accuracy: 99.52%
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Figure 9. Model Accuracy Visualization

Finally, the deployment phase involved documenting and interpreting the discovered
patterns. The generated rules offer actionable insights for educational management. For
instance: If program quality = high and social interaction = good, then satisfaction =
high, If mentor support = strong and student participation = active, then satisfaction =
very high, If program quality = low, then satisfaction = dissatisfied. Mentor support
emerged as the most influential predictor, aligning with earlier studies highlighting the
importance of teacher engagement and feedback in student motivation (Feraco et al.,
2022; Yani et al.,, 2020; Pratiwi et al., 2020). Indicators such as mentor—student
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interaction frequency, feedback quality, and the availability of learning resources directly
impacted satisfaction outcomes. The final results emphasize that the integration of C4.5
with CRISP-DM provides not only a highly accurate classification model but also
interpretable rules that educators can apply to improve Scout extracurricular
management. This approach demonstrates the practical role of data-driven decision-
making in optimizing educational programs and enhancing student engagement.

4. Discussion

The results of this study indicate that the C4.5 algorithm achieved a high accuracy
rate of 99.52% in analyzing student satisfaction with Scout extracurricular activities at
SDN Pondok Bambu 10 and 11. This outcome highlights the model’s strong predictive
capability in identifying key determinants of satisfaction, particularly program quality,
mentor support, and social interaction. These findings are consistent with prior
research emphasizing that extracurricular participation enhances student discipline,
motivation, and academic performance (Wurdianto, 2020; Yusdinar & Manik, 2023;
Yani, Wardani, & Yuliani, 2020). When compared to other classification methods such
as Support Vector Machine (SVM) and Random Forest, the C4.5 algorithm
demonstrates distinctive advantages in interpretability and transparency. Previous
studies that utilized SVM to analyze satisfaction achieved an accuracy of
approximately 95%, while Random Forest models reached around 97% (Jannah,
Sihombing, & Masrizal, 2023). Although both approaches provide robust
computational performance, they often function as “black box” models that obscure
the underlying decision logic. Conversely, the decision tree structure generated by
C4.5 offers a clear, visual representation of the decision-making process, making it
especially valuable for educators and school administrators who require interpretable
results (Takalapeta, 2018; Sudrajat, 2022). Therefore, even though SVM and Random
Forest may slightly outperform C4.5 in terms of raw accuracy, the latter remains more
suitable for educational contexts where clarity, interpretability, and pedagogical
relevance are paramount.

The analysis identified program quality as the most dominant factor influencing
student satisfaction. Educational management theory posits that program quality is
shaped by curriculum planning, material relevance, and the effectiveness of
implementation (Nurachman, 2020). In the context of Scout activities, program quality
includes the alignment of activities with Scouting values, the competence of
instructors, and the adequacy of learning resources. Well-organized programs that
address students’ developmental needs foster greater engagement and satisfaction.
This aligns with prior research demonstrating that effectively managed extracurricular
programs enhance learning motivation, academic achievement, and socio-emotional
development (Mutiah, Daulay, & Nst, 2023; Feraco et al., 2022; Pratiwi et al., 2020).
Thus, student satisfaction is not only a reflection of program content but also of the
learning environment and relational support embedded within it. Despite these
positive outcomes, the study’s reliance on self-reported data introduces potential bias.
Elementary students may provide responses influenced by social desirability, peer
pressure, or expectations from teachers and parents. This challenge has been
acknowledged in previous studies, which note that self-reported surveys often reflect
perceived rather than actual satisfaction (Rezki et al., 2019; Nurmala, Yusuf, &
Sulaeman, 2023). To address this limitation, future research should employ a mixed-
methods approach that combines quantitative surveys with qualitative techniques
such as structured interviews and classroom observations. This would provide a more
comprehensive understanding of students’ experiences and improve the validity of the
findings (Sa’diyah, Aulia, & Andharini, 2021). The findings also have practical
implications for the development of data-driven information systems for monitoring
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and improving Scout extracurricular activities. By integrating the C4.5 algorithm into a
digital management platform, schools can systematically collect and analyze student
feedback to support continuous improvement. Similar web-based monitoring systems
have been shown to enhance participation and streamline program management
(Sinaga et al., 2025).

The proposed system architecture includes four stages: digital data collection
through online questionnaires, automated analysis using the C4.5 algorithm, visual
reporting through dashboards and charts, and ongoing feedback loops for iterative
improvement. This structure embodies the principles of educational quality
management, emphasizing evidence-based decision-making and continuous
enhancement of student engagement (Nurmala et al.,, 2023). Overall, the study
demonstrates that the integration of data mining techniques with educational
evaluation can produce accurate, interpretable, and actionable insights. The
combination of algorithmic precision and pedagogical understanding results in an
evaluation model that is both predictive and practical for policy application.
Furthermore, the research underscores that the success of Scout extracurricular
programs depends not only on technical or procedural aspects but also on the human
dimension of mentorship and interaction. Consistent and supportive mentor
involvement emerged as a key factor in maintaining student enthusiasm and
satisfaction (Wurdianto, 2020; Yani et al., 2020). Hence, applying the C4.5 algorithm
within primary education contexts represents a strategic step toward fostering a
culture of data-informed decision-making while reinforcing character development and
holistic learning among students.

5. Conclusion

This study demonstrates that applying the CRISP-DM framework in evaluating
student satisfaction toward Scout extracurricular activities is highly effective. Using
the C4.5 algorithm, the developed model achieved an impressive accuracy rate of
99.52%, confirming its capability to identify the key factors influencing student
satisfaction. Among the most significant predictors were program quality, social
interaction, and mentor support, each contributing substantially to the overall student
experience and engagement in Scouting activities. The findings align with previous
research emphasizing the role of data-driven approaches in enhancing decision-
making and improving educational program design (Takalapeta, 2018; Sudrajat, 2022;
Jannah et al., 2023). The decision rules derived from the C4.5 model offer schools a
clear and practical framework for refining their extracurricular strategies, ensuring that
Scout activities remain relevant, engaging, and responsive to students’ evolving
needs. However, the study is not without limitations. The data were collected from
only two schools within a limited time frame, which may restrict the generalizability of
the results. Future research should therefore consider a longitudinal design to monitor
changes in student satisfaction over time, particularly following the implementation of
data-driven management systems. Expanding the dataset to include diverse school
contexts would also strengthen the external validity of the findings. From an
implementation perspective, schools are encouraged to operationalize the results
through concrete steps. Integrating digital satisfaction assessments into routine
administrative processes—such as incorporating feedback forms in weekly program
evaluations and organizing regular reflection sessions between students and
mentors—can help maintain continuous quality improvement. Developing a web-
based information system, as suggested by Sinaga et al. (2025), would further
enhance the efficiency and transparency of extracurricular management. In summary,
this research provides meaningful insight into how data mining techniques, particularly
the C4.5 algorithm within the CRISP-DM framework, can be applied to the educational
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field to optimize extracurricular programs. The study underscores the value of
combining computational analysis with human-centered educational practices, paving
the way for more adaptive, evidence-based, and student-oriented extracurricular
development in the future.
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