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Abstract.

Purpose: This study aims to analyze public sentiment regarding educational services in modern Islamic boarding
schools using the Naive Bayes method. The findings provide recommendations for improving educational quality.
Methods: The research follows the Cross-Industry Standard Process for Data Mining (CRISP-DM) framework,
utilizing web scraping techniques to collect data from social media and online discussion forums. The Naive Bayes
algorithm is used for sentiment classification.

Result: A dataset of 387 reviews was analyzed, showing that 82.8% of reviews were positive, while 17.2% were
negative. The model achieved an accuracy of 88%.

Novelty: Unlike previous studies, this research focuses specifically on modern Islamic boarding schools, employing
machine learning for sentiment classification to provide actionable recommendations.
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INTRODUCTION

Islamic boarding schools (pesantren) play a crucial role in Islamic education in Indonesia, traditionally
emphasizing religious studies alongside general education. Over the years, pesantren have undergone
modernization, integrating formal curricula, technological advancements, and improved management
systems to meet contemporary educational demands.[1] Despite these changes, public perception regarding
the quality of education services provided by modern pesantren remains underexplored Pesantren is a
community-based institution and was established by individuals, foundations, Islamic community
organizations, and/or people who instill faith and devotion to Allah SWT, and instill noble morals through
the development of an educational curriculum with the uniqueness of pesantren.

The development of the times, bringing pesantren to undergo a lot of modernization both in terms of
curriculum and system in pesantren. Public responses and perceptions regarding how the quality and
effectiveness of education services are easy to get on social media, so the pesantren needs to do . Efforts to
identify and understand public opinion on education services in the modern Islamic boarding school. With
the rapid digital transformation, online reviews and discussions on platforms such as Twitter, Google
Reviews, and educational forums serve as a valuable resource for gauging public sentimen.[2], Sentiment
analysis of these reviews can provide actionable insights for pesantren administrators to improve service
quality. However, limited research has systematically analyzed sentiment toward pesantren using machine
learning techniques, creating a gap that this study aims to address [3].

Sentiment analysis is carried out to find out the tendency to judge a topic from the perspective of others.
Several studies have explored sentiment analysis in education and religious institutions. For example[4]
analyzed sentiment on higher education institutions using a rule-based approach, which lacked scalability
and adaptability to different contexts. Another study used lexicon-based sentiment analysis for evaluating
public opinion on educational institutions, but it failed to capture complex linguistic variations in
sentiment[5]. More recently, applied machine learning-based sentiment analysis in general educational
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settings but did not focus specifically on Islamic boarding school [6]. This research differs from previous
studies in the following ways, It applies machine learning-based sentiment analysis specifically to modern
Islamic boarding schools, an area that has been largely unexplored, It uses Naive Bayes, which has been
shown to be highly effective for text classification in education-related sentiment analysis .[7] And Unlike
previous studies that relied on limited datasets, this research uses a more diverse set of reviews from
multiple online platforms, ensuring broader coverage and better insights.

The Research Objectives is to collect and analyze public sentiment regarding educational services in
modern Islamic boarding schools, to implement a machine learning approach for sentiment classification
and provide recommendations for educational service improvements based on sentiment analysis results.
The Naive Bayes algorithm is chosen for this study due to several key advantages , Efficiency in Text
Classification: Naive Bayes is computationally efficient and requires minimal training time, making it
suitable for large-scale text classification tasks [8]. High Performance with Small to Medium Datasets:
Unlike deep learning models, which require extensive data, Naive Bayes performs well with relatively
small datasets, aligning with the dataset limitations of this study[9] Robust Handling of Sparse Features:
Since text data consists of high-dimensional sparse features, Naive Bayes effectively handles such
characteristics by computing conditional probabilities [10].

METHODS

The research method used in this study follows the stages of the Cross-Industry Standard Process for Data
Mining (CRISP-DM) model. The stages of CRISPDM are Business Understanding, Data Understanding,
Data Preparation, Modelling, Evaluation, and Deployment as seen in figure 1.[11]

Start

Y

Business - . o )
Understanding »| Data Understanding —)» Data Preparation

Deployment o Evaluation € Modelling

Figure 1. CRISDM Research Methods

This study follows the CRISP-DM model, consisting of:
1. Business Understanding — Identifying research objectives and problem formulation.
2. Data Understanding — Collecting 387 reviews from platforms such as Twitter, Google Reviews, and
online forums.
3. Data Preparation — Preprocessing includes case folding, stopword removal, tokenization, stemming,
and feature extraction using TF-IDF.[12]
4. Modeling — Implementing Naive Bayes for classification.
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5. Evaluation — Assessing model performance using accuracy, precision, recall, and F1-score.

6. Deployment — Providing recommendations for educational improvement.

Search Criteria & Keywords: Keywords: "Islamic boarding school education,” "modern pesantren
services,” "lIslamic education sentiment.” Platforms: Twitter, Google Reviews, educational forums.
Reviews were labeled manually by three annotators using predefined sentiment criteria. Inter-rater
agreement was calculated to ensure consistency.

RESULTS AND DISCUSSIONS
Dataset Overview
A total of 387 reviews were collected and categorized as follows:

Table 1. Dataset overview

Sentiment Count Percentage
Positive 320 82.8%
Negative 67 17.2%

Sentiment Analysis Performance

The classification model achieved: Accuracy: 88%, Precision: 89%, Recall: 99%, F1-score: 94%, The
sentiment analysis performance of the Naive Bayes classifier was evaluated using several key metrics,
including accuracy, precision, recall, and F1-score. The model achieved an overall accuracy of 88%,
indicating a high level of reliability in classifying sentiment related to educational services in modern
Islamic boarding schools.

Precision, which measures the proportion of true positive classifications among all positive predictions,
was recorded at 89%. This suggests that the model effectively distinguishes between positive and negative
sentiments without generating excessive false positives. The recall score, which reflects the ability of the
model to correctly identify all relevant instances of a given class, was 99% for positive sentiment and lower
for negative sentiment. This imbalance suggests that while the classifier excels at identifying positive
feedback, it may struggle slightly with negative sentiments due to the dataset's inherent imbalance, where
positive reviews significantly outnumber negative ones. The F1-score, which represents a harmonic mean
between precision and recall, was 94%, indicating a well-balanced classification performance despite minor
disparities in recall values.

The effectiveness of the Naive Bayes classifier in this study aligns with findings from previous sentiment
analysis research, where Naive Bayes is often favored for its simplicity and efficiency in text classification
tasks. However, one potential limitation observed was the model’s sensitivity to class imbalance.[13] Given
that only 17.2% of the dataset contained negative sentiment, the classifier exhibited a tendency to prioritize
positive classifications, which could be mitigated by employing advanced resampling techniques such as
Synthetic Minority Over-sampling Technique (SMOTE) or cost-sensitive learning methods.

Comparative Analysis of Sentiment Trends

To further understand sentiment trends, the reviews were analyzed by extracting frequently used words in
positive and negative reviews. Commonly appearing words in positive reviews include quality, discipline,
facilities, modern, while negative reviews frequently mentioned cost, strict, old-fashioned, accessibility.
Additionally, the sentiment distribution was examined over time to determine if there were changes in
perception based on external factors such as educational policy updates or facility improvements.[14]
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Comparative Analysis of Previous Studies

Table 2. Comparative analysis of Previous Studies

Study Method Dataset Size Accuracy
[15] SVM 500 85%
[16] Decision Tree 450 83%
This Study Naive Bayes 387 88%

While SVM and Decision Tree have been used previously, Naive Bayes outperformed in accuracy,
highlighting its suitability for sentiment classification in this context.

Challenges and Limitations

Several challenges were encountered in this study, particularly concerning the dataset size, language
diversity, and sentiment imbalance. First, the dataset consisted of only 387 reviews, which, although
sufficient for initial analysis, remains relatively small for machine learning applications. Expanding the
dataset by incorporating more platforms or multilingual sources could improve model generalizability.
Another challenge was the lack of language diversity in the collected reviews. Most reviews were written
in Indonesian, with only a few in English. This limitation affects the applicability of the model for analyzing
sentiment in broader contexts, especially for international comparisons. Future research could explore
multilingual sentiment analysis models to accommodate different linguistic variations.

Sentiment imbalance was also a notable issue, with the dataset predominantly containing positive reviews
(82.8%) compared to negative ones (17.2%). This imbalance may affect the classifier's ability to correctly
predict negative sentiment, as models trained on imbalanced data tend to favor the dominant class. To
address this, future studies should consider applying resampling techniques, such as Synthetic Minority
Over-sampling Technique (SMOTE), [17]to balance the dataset. Moreover, the sentiment classification
results might be influenced by contextual factors not explicitly captured in the text data, such as regional
education policies, economic conditions, or specific institutional reforms. Incorporating additional
metadata related to these factors could enhance the robustness of future sentiment analysis studies.

Despite these limitations, the findings provide valuable insights into public perceptions of modern Islamic
boarding school services. The Naive Bayes classifier demonstrated high accuracy (88%), indicating its
effectiveness for sentiment classification tasks. However, comparing its performance with deep learning
models, such as LSTMs or transformers, could further validate its efficiency and improve classification
performance. [18]

Implications and Recommendations

The findings of this study have several implications for various stakeholders. Educational institutions,
particularly modern Islamic boarding schools, can utilize sentiment analysis insights to improve educational
service delivery.[19] The positive sentiment indicates that these institutions have successfully adapted to
modernization, but addressing concerns such as accessibility and affordability could enhance their
reputation further.For policymakers, the study highlights the need to establish guidelines that ensure
consistent quality in Islamic boarding schools. Understanding public sentiment allows for informed
decision-making in crafting policies that balance religious values with modern education standards.
Additionally, future research should explore more advanced machine learning models, such as deep
learning-based sentiment classification, to further improve accuracy and robustness. Incorporating other
social media platforms and multilingual support could provide a more comprehensive view of public
opinion toward Islamic boarding schools.further enhance sentiment classification accuracy and detect
nuanced opinions more effectively.[20]

CONCLUSION

From the results of the study using data from 387 reviews from social media and online discussion forums
related to public opinion on education services in modern Islamic boarding schools, it was found that 82.8%
of positive reviews and 17.2% of negative reviews were classified using the naive Bayes algorithm, while
the accuracy level achieved was 88%. Reviews dominated by positive reviews show that the community
responds well to the education services provided by modern pesantren. New negative reviews of 17.2%
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indicate the need for improvement in several aspects of education services, the management can focus more
on service development according to the shortcomings found.
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