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Abstract

Background: Digital library applications have expanded access to reading materials, making user experience an
important dimension of service evaluation. iPusnas, developed by the National Library of Indonesia, has attracted
substantial user engagement, reflected in the large number of reviews on the Google Play Store. These reviews
provide valuable insights into public perception yet require systematic analysis to inform service improvement.
Objective: This study aims to examine user sentiment and emotional tendencies toward the iPusnas application
based on Google Play Store reviews, with the goal of identifying key aspects of user experience that require attention.
Methods: This study applies a sentiment analysis approach to 500 user reviews collected through data scraping
between 2024 and May 2025. The analysis involves text preprocessing, sentiment classification, and emotion
detection using the SentiArt lexicon-based method, which enables the identification of affective dimensions in
textual data. Model performance is evaluated using precision and recall metrics, and results are further explored
through word frequency and topic patterns.

Results: The findings show that positive sentiment is primarily associated with expressions of satisfaction and
enjoyment, while negative sentiment reflects frustration related to technical issues and service limitations. The
classification model demonstrates relatively high precision for both positive (84.4%) and negative (94.7%)
categories, but lower recall, indicating limitations in capturing diverse expressions of sentiment in Indonesian-
language reviews. Thematic patterns highlight recurring concerns such as application stability, access to collections,
and user interface experience.

Conclusion: User reviews of iPusnas reveal a combination of positive engagement and persistent technical concerns.
The results suggest that sentiment analysis can support service evaluation but also highlight methodological
challenges in accurately capturing nuanced expressions in Indonesian. Strengthening system performance and
responsiveness to user feedback remains essential to enhancing the role of iPusnas in supporting digital literacy.
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INTRODUCTION

The advancement of information technology has made it easier for people to access various
information sources, including reading materials. If previously people had to visit a library to
obtain reading materials, today they can access them directly through smartphones. One digital
reading innovation developed in Indonesia is iPusnas, an application providing digital library
services developed by the National Library of the Republic of Indonesia. Sulistyanto et al. in
Ridha & Kusasi (2024) explain that iPusnas is a digital library developed by the National
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Library to facilitate public access to reading materials through electronic devices without
having to purchase printed books or visit a physical library.

The adoption of this digital reading application is notably high, as its user base continues to
grow. According to Kapusdatin (2025), as of December 2023, the number of iPusnas users
reached 51,931. On Google Play Store, the application has been downloaded more than one
million times and has received 34,100 reviews. The large number of users, downloads, and the
positive impact on reading access means that different users will inevitably have varied
experiences. These varied experiences translate into responses ranging from appreciation to
complaints, expressed through various platforms including user reviews on Google Play Store.

To understand the extent of user experiences with iPusnas, a study aimed at mapping user
perceptions is needed. One applicable approach is sentiment analysis, which involves text
processing to identify opinions, emotions, and user assessments of an application or platform.
In this regard, several previous studies have examined iPusnas application reviews using
programming-based sentiment analysis, such as the work of Septiani & Budi (2022) using the
CRISP-DM methodology with TF-IDF unigram (FI) feature combinations and SVM algorithm,
yielding precision values as low as 55%, recall 42%, and F1-score 32%.

Subsequently, Naufal Zuhdi & Prasetiyo (2025) employed the Naive Bayes algorithm and
found that the reviews showed a high satisfaction rate of 75.1%. Based on the Naive Bayes
algorithm, the accuracy rate was 58% with precision 60%, recall 81%, and Fl1-score 75%.
Finally, Lestari et al. (2022) used Support Vector Machine (SVM) and found that the
classification achieved an accuracy rate of 94.24%, with precision 92.38%, recall 83.86%, and
F1-score 87.82%. Additionally, 75.1% of the review data were positive sentiment and 24.9%
were negative.

Although these three studies make important contributions to understanding user views on
iPusnas, certain limitations remain unaddressed. First, all three studies used programming-
based approaches that tend to require specific technical skills. Second, they focused on
sentiment polarity classification and performance evaluation without exploring the emotional
dimensions underlying the reviews. Therefore, this study seeks to fill this gap by utilizing a
visual platform, Orange, as an alternative for analyzing user reviews that not only provides
insight into user perceptions but also offers a more practical and accessible approach.

Based on this background, the researcher is interested in conducting a study on Sentiment
Analysis of iPusnas Application User Reviews on Google Play Store Using Orange. The
research question is: how is the sentiment analysis of the iPusnas application based on Google
Play Store user reviews using Orange?

LITERATURE REVIEW
Sentiment and Emotion in User-Generated Content

User-generated content, particularly in the form of online reviews, has become an
important source for understanding public perception of digital services. Reviews reflect users’
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experiences, evaluations, and expectations, often expressed in unstructured textual form. To
systematically interpret such data, sentiment analysis has been widely used as an approach to
identify opinions, sentiments, and emotions embedded in text.

Sentiment analysis is generally defined as the computational study of opinions or
emotions expressed in textual data. Nurian and Nurina Sari (2023) describe it as an effort to
understand the sentiment contained in a piece of writing, while Sindhu et al. (2023) emphasize
its role in identifying and classifying attitudes or emotions within text. Its primary purpose is
to determine whether a text expresses positive, negative, or neutral sentiment toward a
particular topic (Nhlabano & Lutu, 2018). In this sense, sentiment analysis provides a structured
way to interpret user evaluations of products, services, or applications.

However, focusing solely on sentiment polarity may oversimplify user perception.
Beyond positive or negative classifications, user reviews often contain emotional nuances such
as satisfaction, frustration, or disappointment. These emotional dimensions are essential for
understanding user experience more comprehensively, as they reveal not only what users think
but also how they feel about a service.

Approaches to Sentiment Analysis

In analysing textual data, several methodological approaches have been developed.
Broadly, sentiment analysis can be categorized into machine learning approaches and lexicon-
based approaches. Machine learning methods, such as Support Vector Machines (SVM) and
Multinomial Naive Bayes, rely on training data to classify sentiment and are widely used for
their predictive capabilities. Previous studies have demonstrated their application in various
contexts, including digital service evaluation.

On the other hand, lexicon-based approaches utilize predefined word lists or
dictionaries to determine sentiment orientation. These methods are often combined with
preprocessing techniques such as cleaning, normalization, and transformation to improve data
quality and analytical accuracy. Feature extraction techniques, including Term Frequency—
Inverse Document Frequency (TF-IDF), are also commonly applied to enhance text
representation (Ferdous et al., 2025; Khan, 2016; Nhlabano & Lutu, 2018; Yadav et al., 2023).

Compared to machine learning approaches, lexicon-based methods offer greater
transparency and accessibility, particularly in contexts where annotated datasets are limited.
Furthermore, they enable the exploration of affective or emotional dimensions in text, which
can provide deeper insight into user experience beyond simple polarity classification.

Sentiment Analysis in the Context of iPusnas

As a digital library application developed by the National Library of Indonesia, iPusnas
represents an important platform for expanding access to reading materials. The application
allows users to access and borrow digital collections through electronic devices, thereby
supporting the transformation of library services in the digital era (Prastiwi & Jumino, 2018;
Herawan et al., 2023). With a growing number of collections and users, iPusnas has generated
a substantial volume of user feedback, particularly through online reviews.
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Previous studies have examined iPusnas user reviews using sentiment analysis
techniques. Lestari et al. (2022), Naufal Zuhdi and Prasetiyo (2025), and Septiani and Budi
(2022) primarily applied machine learning approaches such as SVM and Naive Bayes to
classify sentiment and evaluate model performance. These studies provide useful insights into
the distribution of user sentiment and the effectiveness of different algorithms.

However, several limitations can be identified. First, prior research tends to emphasize
model accuracy and performance metrics, with less attention given to interpreting the results in
relation to user experience. Second, most studies focus on sentiment polarity without examining
the emotional dimensions underlying user feedback. As a result, important aspects of user
experience, such as frustration related to technical issues or satisfaction with content
accessibility, may not be fully captured.

Given these limitations, there is a need for an approach that not only classifies
sentiment but also explores the emotional characteristics of user reviews. By incorporating both
sentiment and emotional analysis, a more comprehensive understanding of user perception can
be achieved, particularly in identifying specific areas for service improvement in digital library
applications.

METHODS

This study employs a sentiment analysis approach to examine user reviews of the
iPusnas application obtained from the Google Play Store. Sentiment analysis is a sub-field of
natural language processing (NLP) that focuses on identifying and analysing subjective
information such as opinions, emotions, and attitudes, which are typically classified into
positive, negative, or neutral categories (Usha & Dharmanna, 2021). This approach was
selected to enable systematic interpretation of user-generated textual data, particularly in
contexts where labelled training data are limited.

Data Collection

The dataset consists of 500 user reviews collected through a web scraping process using
Google Collab from 2024 to May 2025. The extracted data include username, rating score,
timestamp, and review text. These reviews represent spontaneous user feedback and serve as
the primary source for analyzing user perception of the application.

Data Preprocessing

Prior to analysis, the dataset was processed to improve consistency and reduce noise.
The preprocessing stage included several steps:
(1) text normalization through lowercasing,
(2) tokenization by splitting sentences into individual words,
(3) removal of stop words using an Indonesian stop word list,
(4) stemming or lemmatization to obtain base word forms, and
(5) removal of punctuation and numerical characters.
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These steps were applied within the orange data mining environment, which provides
a visual workflow interface to organize preprocessing and analysis stages systematically.

Sentiment and Emotion Analysis Using SentiArt

Sentiment analysis in this study was conducted using the SentiArt method, a lexicon-
based approach that calculates affective scores based on semantic similarity between words and
predefined emotional dimensions, such as happiness, anger, fear, and sadness. Unlike
conventional polarity-based methods, SentiArt enables the identification of emotional
tendencies within textual data, providing a more nuanced understanding of user perception.

The implementation of SentiArt and subsequent classification processes were carried
out within Orange using a structured workflow of interconnected analytical components
(widgets). Based on the computed affective scores, each review was classified into one of three
sentiment categories: positive, negative, or neutral.

The use of SentiArt was motivated by its ability to capture both sentiment polarity and
emotional dimensions without requiring labeled training data, making it suitable for exploratory
analysis. However, it is important to note that SentiArt was originally developed for English-
language data. Its application to Indonesian-language reviews in this study relies on semantic
similarity mechanisms, which allow cross-linguistic approximation but may affect
classification accuracy. This limitation is acknowledged and considered in interpreting the
results.

Model Evaluation

To assess the reliability of sentiment classification, model evaluation was conducted
using a confusion matrix generated through the Test & Score procedure in Orange. Performance
metrics include precision and recall for each sentiment category. Precision indicates the
accuracy of predictions within a class, while recall reflects the model’s ability to correctly
identify all relevant instances.

The evaluation process employed stratified random sampling, where the dataset was
proportionally divided into training and testing subsets to ensure balanced representation of
sentiment classes.

Supplementary Analysis

To enrich the interpretation of findings, additional analyses were conducted within
Orange. Word cloud visualization was used to identify dominant terms in the dataset, providing
insight into frequently discussed issues. Topic modeling was applied to detect recurring themes
in user reviews, while distribution analysis was used to examine patterns in sentiment scores
and user ratings. A summary of the dataset, preprocessing stages, and analytical procedures is
presented in Table 1, while the overall analytical workflow is illustrated in Figure 1.
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TABLE 1.
Data Structure and Analysis Process
No. Stage Description Tools Output
1. Data Collection Scraping 500 iPusnas user Google Collab Raw dataset in CSV
reviews from Google Play format
Store
2. Data Structural Downloaded dataset consists Orange More structured
of username, score, timestamp dataset
(at), and review content
3. Preprocessing Lowercasing,  tokenization, Orange Clean dataset
stop word removal, (preprocess text)
punctuation removal, and
lemmatization
4. Sentiment Analysis Calculation of emotion scores  Orange (SentiArt)  Sentiment scores and
using the SentiArt method classification
(positive,  negative,
neutral)
S. Model Evaluation Model  evaluation  using Orange (Test & Precision and recall
confusion matrix to obtain  Score) values
precision and recall
6. Data Visualization Word cloud, heatmap, bar plot, Orange Visualizations of
distributions, and  topic iPusnas user review
modeling analysis
i i
! LDatalnfo !
: > Da.:Talble Statistics :
Data Ulasan r ~ E 3 Prcprf:c::c'l"cxt ) E
'I’L‘"L’.gu-na —_— [E“ —l @ —l : Sentiment Analysis :
iPusnas 1 Word Cloud 1
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: 5. Distributions :
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Interpretasi «—— | Analisis Tematik

Figure 1. Steps of Analysis (Researcher)
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RESULT AND FINDINGS
Dataset Preparation

userName score at content

Bening Ar| 1 2024-01-01 21:24:44

tiba-tiba eror ga bisa minjam buku. padahal, jarang stock bukunya yanc

Farah.. 1 2024-01-01 21:44:112  ppjikasi kocak,udah daftar, tapi nggk bisa pinjam buku,, gimana mau b
Aam Nour 1 2024-01-01 23:42:36 Aplikasi nya eror tidak bisa pinjem buku

Ayya Hida 1 2024-01-02 00:17:57 secara tiba-tiba tidak bisa meminjam karena error, semua fiturnya juga |
Mira Mela 1 2024-01-02 01:09:03 Ipusnas di download kembali malah mengecewakan,,,gak ada buku yar
Mr M Gru, 1 2024-01-02 01:25:09 Sering bug app nya

Yulia Chyr 1 2024-01-03 10:27:10 Gak rekomend

Suharni 1 2024-01-04 03:18:51  jgjek @ B @ B Koneksilancar malah gak bisa masuk

Ich 1 2024-01-04 04:19:51 apk nyaa anehh,login aja gak bisaa kocak sekali,manaa maintenance la
Isma Huw 1 2024-01-04 11:20:27 Susah banget cuman mau baca buku.terus gimana coba verifikasi emai
Rara 1 2024-01-04 12:01:00 saya kesulitan untuk daftar akun di aplikasi ini, tolong bantuan nya. Teri

Figure 2. Research Dataset (Source: Researchers' own work with Orange Data Mining)

Preparation began with scraping data using Google Collab. The data scraped consisted
of user reviews of iPusnas uploaded on Google Play Store. Figure 3 shows the dataset after
being imported into the orange application, consisting of four columns: username, score, at,
and content. The scraped data totaled 500 reviews meeting the criteria for relevant reviews. The
data was downloaded in CSV format.

Corpus

i [ R Corpus

Corpus file

Carpus sattings

Tite variable B content
Language Indanésian

Usad toxt features Ignared taxt features

B content B userdiame

Figure 3. Corpus File (Source: Researchers' own work with Orange Data Mining)

After the dataset was imported into CSV format, the next step was to interpret the text
data obtained from Google Collab. The corpus widget was used as a reference for further
analysis such as tokenization, word extraction, and others. The corpus was formed to convert
free text data into a more structured format processable by machine learning models. Since the
scraped review data is in Indonesian, the language used in this corpus is also Indonesian.
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Preprocess Text

The next step was preprocess text, where this widget was used to transform the research
dataset into a clean, consistent form ready for further processing. Several steps were taken to
properly handle the raw data, including enabling lowercasing to convert all letters to lowercase
to avoid duplication, punctuation removal to eliminate punctuation marks from the dataset, stop
word removal to delete common words without meaningful content — at this stage, a standard
Indonesian language dictionary downloadable from the internet was also used — as well as
performing fokenization and lemmatization to split sentences into words and normalize them to

their base forms. The results of this preprocessing were then used in the following analyses:

1) Sentiment Analysis

Sentiment analysis was conducted to assess the polarity of each review submitted for the
iPusnas application in the dataset. The sentiment analysis method used was SentiArt, with
the aim of measuring the emotion scores contained in the words in the dataset. In measuring
this intensity, SentiArt uses the principle of semantic similarity toward basic affective
concepts such as happiness, anger, disappointment, sadness, and others. Therefore, in
addition to positive, negative, and neutral sentiments, emotion-based sentiments such as

happy, sad, and others are also identified.

aaaaaaa

Figure 4. Heatmap Visualization (Source: Researchers' own work with Orange Data Mining)

The analysis results indicate that the happiness emotion dimension dominates
positive sentiment, signifying that the majority of iPusnas users express their satisfaction
with the application. This is reflected in the heatmap visualization in Figure 4, which shows
the dominance of happiness emotion represented by positively toned words such as
expressions of satisfaction, happiness, and praise.

Meanwhile, emotions of fear, anger, and disgust tend to dominate negative
sentiment labels. These findings detect emotions such as anger and disgust from reviews
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submitted by iPusnas users. This is consistent with the findings of Sayyed et al. (2021) who
reveal that text analysis not only identifies sentiment polarity but also categorizes emotions
such as joy, classified as positive sentiment, while fear and disgust tend to be classified as
negative. Meanwhile, the neutral sentiment label shows no dominant emotion pattern, as the
emotions expressed tend to be flat or unexpressive. This suggests that neutral-toned reviews
are informational in nature without a particular emotional expression.

negative neutral positive 3

negative 18 67 5 20

T:u neutral 1 9 0 10
E positive 0 43 27 70
3 19 119 32 170

Figure 5. Confusion Matrix (Source: Researchers' own work with Orange Data Mining)

The evaluation results show that the model achieves high precision on the negative
class (94.7%) and positive class (84.4%), indicating that the model's predictions are
relatively accurate on both classes. However, the recall values for the negative class (20%)
and positive class (38.6%) indicate that the model has not been able to identify all data
belonging to those categories. It should be noted that the precision and recall values reported
here are per-class values, not overall model averages.

The low recall values may occur because the model incorrectly categorizes negative
and positive data into the neutral category. This also impacts the low precision of the neutral
class (7.6%). This condition may be caused by the model's limitations in understanding
Indonesian language context, particularly regarding meaning or expression variations used
in reviews by iPusnas users. Furthermore, the model's shortcomings in handling stop words,
tokenization, or lemmatization may reduce model performance due to class imbalance in
sentiment data, thereby affecting precision and recall metrics. This is consistent with the
findings of Prajapati (2025) who states that the text processing methods and techniques
chosen can influence the performance of sentiment analysis.
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Figure 6. Bar Plot (Source: Researchers' own work with Orange Data Mining)

Regarding the bar plot, based on Figure 6 it can be concluded that negative reviews
score below -2.5, neutral reviews are near 0, while positive review scores are above 2.5. The
visualization also shows that the majority of submitted reviews appear balanced between
positive and negative but somewhat skewed toward neutral scores. This indicates that while
iPusnas has provided various benefits to its users, there are still several aspects that need
improvement to enhance overall user satisfaction.

2) Word Cloud
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Figure 2. Word Cloud (Source: Researchers' own work with Orange Data Mining)

The research findings indicate that several reviews describe iPusnas as an
application for reading books, featuring various functionalities, and showing diverse user
experiences such as satisfying, beneficial, and disappointing. User reviews varied widely,
ranging from user expectations regarding the application such as requesting updates,
improving performance, and expressing views on collection availability.
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Based on Figure 8, the word "buku" (book) is the most dominant word in user
reviews, indicating that the application is used as a reading medium. Additionally, positively
toned words reflecting user satisfaction appear in the reviews, such as "bagus” (good),
"nyaman” (comfortable), and "bermanfaat" (beneficial). This is consistent with
Ayuningtiyas et al. (2025) who state that the appearance of the keyword "book" indicates
iPusnas's success in meeting users' basic needs for access to digital literature.

Moreover, the word cloud analysis also reveals negatively toned user reviews such
as jelek (bad), lemot (slow), update, lambat (slow), eror (error), and others, referring to
technical issues experienced by users. This aligns with the findings of Rahmajati et al.
(2025) who found that words such as error, bad, and update generally represent user
dissatisfaction with the application. Based on the above, it can be concluded that user
reviews vary widely, from satisfaction and disappointment with the application to future
hopes for iPusnas.

3) Topic Modeling

2 202808 azse 09 0910634
3 2080821 0260060 0463832  -05%411
1 20250620 10926 019085 00644236
2 20250820 00499403  -00775%7  -00405862
5 2025058

037 00379446
0185003

o187 -0dv0m2 0335

027601 030263 0196402 056385

0086283 00IS6028 00366972 00134801
oz

003343 OMOXO  OOWIGAS 003 00NN 0089673 OIS

1
050c42  -103W 0265793  -OSUYE 0235085 00001026 0135362
264361

0430624  OBHETE  -020624  OIWUN 124N 0004 -OISI6TS

1 20250500 1005 0380055 -00067M&  004EZ 037N 04BN 01NN
2 2025-05.06. 13773 034691 061BE  QOSIEI  OSI6 073095  -0.84964
1 2025.0-06 207526 08670 0243635 0012064 10an 10657 0400639 -
1 2025-08-08 216967 oams
120250500 IR 058645, RR42 Q710 D200 a1

2.8 | S0 Gwoiso

Figure 3. Top Modeling (Source: Researchers' own work with Orange Data Mining)

The analysis results indicate that there are several main topic groups that constitute
the substance of user reviews. Based on Figure 8, it is known that there are 10 topic models
emerging in the user review dataset, with different topic dominance for each row, such as
row one being dominated by topic 1 while row 22 is dominated by topic 5.

Based on analysis of dominant keywords appearing in each topic, at least 3 main
clusters can be identified. First, topics related to the application's core function as a reading
medium, marked by words such as "buku"” (book), "baca” (read), and "koleksi" (collection).
Second, topics related to technical application issues, marked by words such as "eror”
(error), "lemot" (slow), "update”, and "lambat" (slow). The third topic relates to user hopes
and suggestions, marked by words such as "harap" (hope), "tolong" (please), and
"diperbaiki" (fix/improve).
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These findings confirm that technical issues represent a recurring and structured
theme in user reviews. Furthermore, this reflects that users not only evaluate the
application's features and core functions but also other aspects such as service quality,
system performance, and ease of use. This diversity signals to the National Library the need
to improve overall system quality, not only in terms of content provision but also in
technical aspects to enhance user experience.

4) Corpus Viewer
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Figure 4. Corpus Viewer (Source: Researchers' own work with Orange Data Mining)

The corpus viewer was used to display and validate the results of the preprocessing
stage. In this study, the corpus viewer employs a bag of words representation visualized
using feature statistics. Based on the visualization in Figure 10, the word "buku"” (book) is
the most frequently occurring word with a mean of 0.924, followed by the words "bagus”
(good), "baca" (read), and "update”.

The dominance of the word "buku" with a mean close to 1 indicates that almost all
reviews confirm that iPusnas's identity as a reading application has been successfully
communicated and perceived by its users, providing a positive signal to the National Library
that the application's primary purpose and function are well understood.

Meanwhile, the considerable variation in mean values between words reflects an
uneven distribution in user reviews. This condition arises because users tend to address only
specific topics relevant to their own experience. This indicates that the bag of words
approach is capable of capturing dominant patterns but risks missing contextual nuances.
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Figure 5. Distributions (Source: Researchers' own work with Orange Data Mining)

The research findings indicate that the score distribution pattern is not normal, with
multiple peaks, where the highest peak occurs at the lowest score. Based on Figure 11, the score
distribution pattern is not normal as it has multiple peaks, with the highest peak at score 1. This
indicates a tendency toward negative assessments of the application by some iPusnas users.

Furthermore, the KDE curve shows inconsistent ratings among iPusnas users, resulting
in variability in the KDE curve. Based on this distribution, it is known that the majority of
reviews or ratings given by iPusnas users lean toward the negative, while some indicate
problems in the application, but a satisfied segment still exists (score 5). This variation suggests
that there are significantly different experiences among application users. This aligns with Patil
et al. (2023) who state that user reviews have an imbalanced distribution, causing minority
classes of either positive or negative sentiment to be underrepresented, resulting in difficulty
for the model to classify reviews accurately.

CONCLUSIONS

This study aimed to examine the sentiment of iPusnas application users based on 500
reviews submitted on Google Play Store using the orange platform with the SentiArt method.
Based on the research findings, there are three main conclusions.

In terms of emotion, the happiness dimension dominates positive sentiment, indicating
that the majority of application users express their satisfaction with the application. Meanwhile,
emotions of fear, anger, and disgust tend to dominate negative sentiment, signifying that user
dissatisfaction is expressed with stronger and more varied emotional content.

Second, the evaluation results using the confusion matrix show that the model achieves
high precision on the negative and positive classes; however, the low recall values indicate that
many negative and positive reviews submitted by users were misclassified and grouped as
neutral. This condition occurs because SentiArt has limitations in understanding the Indonesian
language and due to imbalanced data distribution across sentiment groups. Meanwhile, word
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cloud and topic modeling analyses consistently reveal two sides of the user experience:
satisfaction with iPusnas's core function as a reading medium, and complaints related to
technical issues.

Additionally, this study demonstrates that the Orange visual platform can be utilized as
an effective alternative for sentiment analysis, particularly for researchers without
programming skills.

Recommendations for the National Library
1. The National Library is expected to optimize application performance, particularly
regarding application speed and stability, as the analysis results show that many
negative reviews relate to technical issues such as slow performance, errors, and lag.

2. The National Library is expected to update its collection, as the analysis of user reviews
revealed the words "update" and "collection," indirectly indicating complaints and user
expectations regarding the availability of more relevant and diverse collections.

3. The National Library is also expected to actively respond to user feedback regarding
the iPusnas application, as the analysis of user reviews reveals that users not only
comment on and praise the application but also express their hopes for iPusnas to
improve in the future.
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