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With the growing use of digital healthcare platforms such as Halodoc, 
maintaining consistent service quality that meets user expectations is 
essential. User reviews on platforms like Google Play provide valuable 
insights into user perceptions. This study aims to classify user sentiments 
ÔÏ×ÁÒÄ (ÁÌÏÄÏÃȭÓ ÐÈÁÒÍÁÃÙ ÓÅÒÖÉÃÅÓ ÂÁÓÅÄ ÏÎ ÒÅÖÉÅ×Ó ÏÂÔÁÉÎÅÄ ÔÈÒÏÕÇÈ 
web scraping from the Google Play Store. The analysis employs the pre-
trained IndoBERT model to extract textual features, followed by sentiment 
classification using the Random Forest algorithm. This combination was 
selected for its efficiency with limited hardware resources and small dataset 
size. To enhance data diversity and minimize overfitting, simple 
augmentation methods such as random word deletion and synonym 
substitution were implemented. The expected outcomes include an effective 
sentiment classification model and visualizations of sentiment distributions 
(positive, negative, neutral). Furthermore, the study contributes to the 
development of sentiment analysis techniques for Indonesian-language 
data through an efficient and contextually relevant approach. The research 
outputs target publication in a nationally accredited (Sinta 4) journal and 
Intellectual Property Rights (IPR) registration. Ultimately, this study is 
expected to support the improvement of technology-based pharmacy 
services through the strategic application of machine learning. 
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1. Introduction 

In todayôs digital era, various applications have emerged to meet different aspects of human life, 

including desktop, tablet, and smartphone platforms (1). One example is pharmacy-based applications 

such as Halodoc, which are increasingly popular among Indonesian society due to their convenience in 

https://creativecommons.org/licenses/by-sa/4.0/
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obtaining medicines and conducting health consultations efficiently. However, to ensure service 

quality and maintain user satisfaction, an in-depth analysis of user reviews on platforms such as the 

Google Play Store is necessary. Sentiment analysis of these reviews provides a direct reflection of user 

perceptions toward the services provided. In this context, the utilization of Natural Language 

Processing (NLP) technology becomes crucial to address challenges in processing natural language, 

such as spelling errors, writing style variations, and capturing subjective sentiment more accurately (1). 

Pre-trained models such as IndoBERT, which is specifically developed for the Indonesian language, 

can be used to extract feature representations from review texts (2), followed by the application of 

classification algorithms such as Random Forest to categorize user sentiments (3). Nevertheless, 

challenges arise when computational resources are limited and the dataset size is relatively small. To 

overcome this, simple data augmentation techniques, such as synonym replacement and random word 

deletion, can be applied to increase data diversity and reduce the risk of overfitting. Based on these 

issues, several research questions are formulated: (a) how to classify user sentiments toward Halodoc 

pharmacy services based on reviews collected from the Google Play Store; (b) how to utilize the 

IndoBERT pre-trained model as a feature extractor for sentiment classification; (c) how effective the 

Random Forest algorithm is in classifying sentiments under constraints of limited computational 

resources and small datasets; and (iv) how simple data augmentation techniques can enhance data 

diversity and mitigate overfitting risks. Machine learning, in this case, serves as the method to extract 

information and identify patterns from data, enabling predictions for future insights based on past data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research Flow Diagram 

 

The research will be carried out in several structured stages. First, a literature review is 

conducted by the principal investigator to examine studies related to Natural Language Processing 

(NLP), text representation using IndoBERT, and sentiment classification with the Random Forest 

algorithm. The expected output of this stage is a comprehensive theoretical foundation and the 

identification of the best methods as well as research gaps to be addressed. The research stages can be 

described as follows Literature Review. 
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2. Research Method 
This study employs a quantitative approach based on Natural Language Processing (NLP) and 

Machine Learning. The research will be conducted in several structured stages, starting from data 

collection, preprocessing, text representation, model training, system integration, and finally evaluation 

and reporting. The primary models used in this study are IndoBERT for text representation and 

Random Forest for sentiment classification: 

 

1. Literature Review 

The principal investigator conducts a literature review related to Natural Language Processing 

(NLP), text representation using IndoBERT, and the Random Forest classification algorithm. 

a. Output: a comprehensive literature summary and theoretical foundation. 

b. Success Indicator: identification of the best methods and research gaps to be addressed. 

2. Data Collection 

Member 1 is responsible for collecting user reviews of the Halodoc application from the 

Google Play Store using web scraping. 

a. Output: a raw dataset containing at least 2,000 reviews. 

b. Success Indicator: sufficient data collected for further processing. 

User reviews of the Halodoc application are collected from the Google Play Store using web 

scraping. 

Formally, the dataset is represented as: 

 

 

 

where: 

r
i
 = review text 

s
i
 = rating score (1ï5) 

n Ó 2000 = number of reviews 
 

3. Text Preprocessing 

The collected dataset is cleaned from special characters, tokenized, and labeled with 

sentiments based on user ratings.  

a. Output: a clean and structured dataset. 

b. Success Indicator: data ready for processing with the IndoBERT model. 

The dataset is cleaned (removing special characters, stopwords, emojis), tokenized, and 

labeled according to sentiment categories: 

 

 

 

 

 

Thus, the processed dataset is: 
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(2) 

(3) 
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Where x
i
 = cleaned review text, and y

i
 = sentiment label. 

 

4. Text Representation 

Member 2 converts the review texts into vector embeddings using IndoBERT, which captures 

the semantic meaning of the text. 

a. Output: IndoBERT embeddings for the entire dataset. 

b. Success Indicator: embeddings successfully generated and ready for model training. 

Each review x
i
 is passed through IndoBERT , producing hidden states h

t
 for each token. A 

sentence embedding is obtained using mean pooling: 

 

 
 

5. Model Training and Evaluation 

The principal investigator, together with Member 2, trains the Random Forest model using 

IndoBERT embeddings and evaluates its performance with metrics such as accuracy, precision, 

recall, and F1-score. 

a. Output: a trained sentiment classification model. 

b. Success Indicator: model achieves accuracy above 80% and a high F1-score. 

The embeddings X are used to train the Random Forest classifier. Each tree T
j
 makes a 

prediction, and the final output is determined by majority voting: 

 

 

 
The model is evaluated using standard metrics: 
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(6) 



 Hendry Fonda et al. e-ISSN: 2622-1659 

Journal of Technology and Open Source, Vol. 8, No. 2, December 2025: 1216 - 1231 
 

1220 

 
 

6. Visualization and Interpretation 

Member 3 develops an analytical dashboard to display sentiment classification results in the form 

of trend graphs, sentiment distribution, and dominant keywords. 

a. Output: visualization of results in an interactive dashboard. 

b. Success Indicator: insights presented in an easy-to-understand format. 

Results are visualized in the form of sentiment distribution, keyword frequency, and trend 

analysis. 

The sentiment distribution function: 

 

 

 

 

7. Report Preparation 

The principal investigator prepares the final documentation of the entire research process and 

results. 

a. Output: the final research report and a draft scientific article. 

b. Success Indicator: report and draft publication ready for submission to a nationally accredited 

journal. 

3. Results and Discussion 

The initial stage of the research began with the preparation of the working environment to 

ensure that all required packages and dependencies were properly installed. This installation 

included core libraries such as pandas, scikit-learn, imbalanced-learn, transformers, torch, and 

matplotlib for analysis, modeling, and visualization purposes. 

In addition, a random seed was set to guarantee that the experimental process could be 

reproduced with consistent results. Device checking (CPU or GPU) was also performed to 
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