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ABSTRACT

The internet is developing rapidly, especially in education (e-learning). Google Classroom is an e-learning platform
that has been widely used for online learning. Google Classroom gets an average rating of 3.5 out of 5 on Google
Play, so it is necessary to research to increase the application's rating based on user reviews with text mining. The
data used in this study was 77,454 user reviews from Google Play. Data processing uses the Textblob and Naive
Bayes Classifier methods to determine user sentiment. The sentiment analysis results with a 70/30 split data yield
an accuracy of 92.39%. Data with negative sentiments is then processed with the Association Rules method to find
words used as problem keywords, which include keywords' assignment', 'upload,’ 'submit,' 'file,' 'class,'
'notification,' and 'dark.' The word is then analyzed using a fishbone diagram to find the root cause. The root of the
problems includes problems uploading files that are integrated with Google Drive, there is no setting to change
the display to 'dark mode,' The user has a good internet connection, but the file upload process is slow, and so on.
The recommendations for improvements are synchronizing file integration with Google Drive, changing the
display to dark mode according to user preferences, and updating the application server so that the file upload
process can be done more quickly.
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1. Introduction

The rapid development of the internet has significantly influenced various aspects of society,
including education. Globally, 59.5% of the population uses the internet [1], while in Indonesia, this
figure is even higher at 79.5% [2]. This widespread internet penetration has paved the way for the
integration of digital tools in education, leading to the emergence of e-learning as a critical component
of modern teaching and learning practices. E-learning leverages information technology to facilitate
training, deliver learning materials, and enable communication between students and teachers, thereby
streamlining the learning process. One of the primary tools in e-learning is the Learning Management
System (LMS). As described by Cavus and Alhih [3], an LMS is a technological platform designed to
manage educational or training resources, distribute materials online, and monitor learning progress
effectively.

With the rapid advancement of digital technology, the use of Learning Management Systems
(LMS) in education has become increasingly widespread. Initially accelerated during the Covid-19
pandemic, online learning has now become a standard complement to traditional education. Traditional
education systems heavily relied on teachers, textbooks, and rote memorization, often leading to
monotonous and disengaging learning experiences for students. Modern technology-enhanced learning,
however, complements the educational process by accommodating diverse learning styles and abilities,
ultimately enhancing student engagement and improving learning outcomes [4]. The integration of
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technology, communication, and information in education has had a profound impact [5]. Key trends in
learning include (1) a shift from teacher-centered to student-centered approaches, (2) the increasing
popularity and expansion of open and distance learning, and (3) the enhanced accessibility to a wider
variety of learning resources.

Even in the post-pandemic era, online and hybrid learning models continue to play a vital role in
education. Schools and universities leverage LMS platforms not only to provide remote learning
opportunities but also to enhance in-class experiences. Many distance learning activities have
collaborated with online learning platforms. Google Classroom is one of the most widely used learning
platforms. Based on a survey conducted by Arus Survei Indonesia (ASI), 26.1% of people have used
the Google Classroom platform during distance learning [6]. Google Classroom occupies the highest
percentage as an application for distance learning activities, followed by other platforms such as
Ruangguru (17.1%) and Rumah Belajar (15.2%). Platforms like Google Classroom remain popular due
to their user-friendly interface and integration with other digital tools, enabling educators to efficiently
manage assignments, distribute materials, and foster communication with students. This trend signifies
a shift toward a more technology-driven approach in education, ensuring accessibility and innovation in
learning.

The increasing number of users of Google Classroom has raised criticism and suggestions from
users. Based on the rating level expressed by users on Google Play in 2024, the Google Classroom
application received an average rating of 3.5 out of 5 in the Google Play store. The rating is relatively
low compared to other Google applications, so improvements need to be made to increase the rating of
the Google Classroom application. Before enhancements are made, it is necessary to find the root of the
problem that causes the Google Classroom application to have a low rating. Reviews from Google
Classroom app users are used as a source of data to explore issues from the app. Text mining is one
technique that can be implemented to classify data by finding interesting patterns from large text data
sets [7]. According to Antons et al. [8], text mining requires a quantitative approach to analyze text data.

In this research, text mining is used to explore the review data of Google Classroom application
users, especially on the Android platform. Reviews that become data used in this research are in English.
The language was chosen because it is the majority language used in giving reviews, so that it can
represent criticism from users. Data collection will be focused on the Google Play Store platform by
scraping data through the AppFollow website. In this research, sentiment classification analysis is
carried out to classify reviews with positive and negative sentiments. The Naive Bayes Classifier method
is used in this research because it is considered one of the sentiment analysis methods that are simple,
easy to understand, and have a reasonably high accuracy rate [9]. This method can project possibilities
that can happen in the future based on experiences that have occurred, which is now known as Bayes'
Theorem. In addition, a lexicon-based labeling library in Python, Textblob, will also be used. Textblob
is one of the libraries in Python for text data processing and uses NLTK for Natural Language Processing
(NLP), which is unlabeled [10]. The sentiment analysis classification is a hybrid method between
machine learning and lexicon-based sentiment analysis. Association rule mining will also be used in this
research. According to Santoso [11], association rules are used to find rules or combinations of items
that occur most frequently in data. This study uses association rules to find combinations of these words.
After being classified, the root of the problem can be found using root cause analysis in the form of a
fishbone diagram so that it can be used as a reference for developing recommendations for
improvements to the Google Classroom application.

2. Method

Text mining has been widely used for sentiment analysis in user reviews. Conducted sentiment
analysis on 66,000 MOOC reviews using text mining techniques [12]. The study compared machine
learning, ensemble learning, and deep learning methods for sentiment classification in education.
Results showed that deep learning architectures achieved the highest predictive accuracy among the
methods tested. Conducted a sentiment analysis about online education during the Covid-19 era from
Twitter [13]. This research aims to evaluate the effectiveness of e-learning by examining people's
sentiments toward it. Integrated text mining and machine learning to analyze student evaluations and
uncover how sentiments, emotions, and gender influence teacher recommendation using the proposed
model, the EPDM + ML [14]. The model achieved perfect prediction accuracy, highlighting its
effectiveness in improving teaching quality through data-driven insights. Conducted study in sentiment
analysis for TikTok using Naive Bayes and Support Vector Machine [15].
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This current study applied text mining to determine user sentiment in Google Classroom. The data
used in this study consists of 77454 user reviews. This data was obtained using web scraping through
the AppFollow site for six months. The data preprocessing stage is carried out to clean the data of
unnecessary information and anomalies. This process was carried out using Jupyter Notebook and
Python 3.9. The data preprocessing includes several steps:

a. Case folding: Homogenizes all letters so that letters that were initially capitalized become
lowercase in Table 1.

Table 1. Case folding step
Before Case Folding

After Case Folding

This app is mostly like trash 0Yola€a™€ET, I've
been using this app for a while and i changed my
acc password, and just like that, i can't log out
and whenever I use it, it will tell me something

went wrong and wants me to try again...

this app is mostly like trash dYolG€A™ET, i've
been using this app for a while and i changed my
acc password, and just like that, i can't log out
and whenever i use it, it will tell me something

went wrong and wants me to try again...

b. Cleaning: remove punctuation marks to delete unwanted symbols or punctuation marks in text data,
remove non-ASCII characters, which are Character Encoding Standard for Electronic
Communication. And the last was removing emojis in the text data to Table 2, Table 3, Table 4,
Table 5

Table 2. Punctuation removal step

Before Remove Punctuation

After Remove Punctuation

this app is mostly like trash 0YolGEAT™MEL, i've
been using this app for a while and i changed my
acc password, and just like that, i can't log out and
whenever i use it, it will tell me something went

wrong and wants me to try again...

this app is mostly like trash OYOlG€EATVEL, ive
been using this app for a while and i changed my
acc password and just like that i cant log out and
whenever i use it it will tell me something went

wrong and wants me to try again

Table 3. Non-ASCII character removal step

Before Non-ASCII Character Removal

After Non-ASCII Character Removal

this app is mostly like trash Jdy2GEAT™™ET, ive
been using this app for a while and i changed my
acc password and just like that i cant log out and
whenever i use it it will tell me something went

wrong and wants me to try again

this app is mostly like trash ive been using this
app for a while and i changed my acc password
and just like that i cant log out and whenever i
use it it will tell me something went wrong and

wants me to try again

Table 4. Emoji removal step

Before Emoji Removal

After Emoji Removal

this app is mostly like trash ive been using this app
for a while and i changed my acc password and
Jjust like that i cant log out and whenever i use it it
will tell me something went wrong and wants me

to try again & %

this app is mostly like trash ive been using this
app for a while and i changed my acc password
and just like that i cant log out and whenever i
use it it will tell me something went wrong and
wants me to try again

c. Tokenizing: separates the words in a sentence, leaving only the needed words.

Table 5. Tokenizing step

Before Tokenizing

After Tokenizing

this app is mostly like trash ive been using this
app for a while and i changed my acc password
and just like that i cant log out and whenever i
use it it will tell me something went wrong and
wants me to try again

[this’, ‘app’, ‘is’, ‘mostly’, ‘like’, ‘trash’, ‘ive’,
‘been’, ‘using’, ‘this’, ‘app’, ‘for’, ‘a’, ‘while’,
‘and’, ‘i’, ‘changed’, ‘my’, ‘acc’, ‘password’,
‘and’, fjust’, ‘like’, ‘that’, i’, ‘cant’, ‘log’, ‘out’,
‘and’, ‘whenever’, ‘use’ ‘it’, ‘it’, ‘will’, ‘tell’,
‘me’, ‘something’, ‘went’, ‘wrong’, ‘and’,
‘wants’, ‘me’, ‘to’, ‘try’, ‘again’]
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d. Stopwords removal: remove meaningless words, including the, and, but, and or, and others to Table
6.

Table 6. Stopwords removal step

Before Tokenizing After Tokenizing
[this’, ‘app’, ‘is’, ‘mostly’, ‘like’, ‘trash’, ‘ive’, ['app', 'mostly’, 'like', 'trash', 'using', 'app’,
‘been’, ‘using’, ‘this’, ‘app’, for’, ‘a’, ‘while’, 'changed', ‘acc', ‘'password’, 'like', 'log’,
‘and’, i’, ‘changed’, ‘my’, ‘acc’, ‘password’, ‘'whenever', 'use', 'tell’, 'something', ‘'went’,
‘and’, fjust’, ‘like’, ‘that’, i’, ‘cant’, ‘log’, ‘out’, 'wrong', 'wants', 'try’, 'again']
‘and’, ‘whenever’, ‘use’ ‘it’, ‘it’, ‘will’, ‘tell’,
‘me’, ‘something’, ‘went’, ‘wrong’, ‘and’,
‘wants’, ‘me’, ‘to’, ‘try’, ‘again’]

After preprocessing, the data label must be given. Textblob, one of the Python libraries that
performs sentiment analysis with a lexicon-based approach, provides labels on the data. The sentiment
analysis results with Textblob will give the output of subjectivity and polarity values. The polarity value
is used as a reference to determine the sentiment of text data into the negative, neutral, or positive
category. Labeling criteria on Textblob refer to the polarity score with the following conditions [16]:

a. Polarity score < 0, then the sentiment is negative

b. Polarity score = 0, then neutral sentiment

c. Polarity score > 0, then positive sentiment

Based on the results of sentiment labeling using the Textblob library, the data was divided into
negative sentiment (27,233 data), positive sentiment (27,931 data), and neutral sentiment (22,290 data).
The visualization of the percentage of sentiment labeling results is shown in Figure 1. It can be known
that positive and negative sentiments have similar percentages, which means from the Google
Classroom data review the number of negative comments and positive comments were almost the same.

28.80%
36.10%

® Neutral
® Negative
Positive

35.20%
Figure 1. Visualization of sentiment labeling results

3. Result and Discussion

a. Classification Using Naive Bayes Algorithm

Classification with the Naive Bayes algorithm is done to determine the accuracy of the
classification model in predicting sentiment. The Naive Bayes Classifier algorithm is a machine learning
model that is supervised or needs to be trained. The illustration of the classification model is shown in
Figure 2.

Classification model
development using Naive
Bayes algorithm
Performance
Model L
2. Fl score

Figure 2. Classification model

Therefore, training and test data are required to apply the classification model. Data splitting uses
the 'train_test split' library from sklearn in Python. Several combinations of training and testing data
were generated to get the best accuracy; the combinations are: 50/50, 60/40, 70/30, and 80/20 [17].
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Training data was used to build the model, and test data was used to evaluate the model. The
performance measurement was performed by calculating the model accuracy and F1 score. The
comparative results of classification using the Naive Bayes classifier with four combinations of split
data are shown in Table 7.

Table 7. Comparison of split data size, accuracy, and f1 score

Accuracy F1 Score
Split Data  50/50 92.19% 92.06%
60/40 92.27% 92.3%
70/30 92.39% 92,.5%
80/20 92.33% 92.17%

Based on the accuracy rate and F1 score values obtained, it is known that classification with a data
splitting size of 70% training data and 30% test data produces the best output with an accuracy value of
92.39%.

b. Association Rules

The data extracted is 27,233 customer reviews with negative sentiments containing criticisms and
complaints about the Google Classroom application. In data processing, the stemming process is
implemented using the Snowball Stemmer algorithm, which aims to minimize word diversity. The
Snowball Stemmer algorithm is a development of the Porter Stemmer algorithm, which is considered to
have the best output compared to other stemmer algorithms [18]. Association rules processing uses the
FP-Growth algorithm. The FP-Growth algorithm is an efficient algorithm for finding frequent item sets,
which are considered to have better performance when compared to the Apriori algorithm [19]. Data
mining is done to find the most frequent itemset in the data with FP-Growth by creating an FP-Tree
structure) [20].

Association rules data with the FP-Growth algorithm is applied in RapidMiner with min support of
0.001 and min confidence of 0.1. The support value represents the percentage of words in the data, while
the confidence value represents the strength of the association between the words formed in Table 8. If
the resulting lift ratio value is more than 1, it can be concluded that the relationship or association
between the conclusion and premises is significant. The words which are frequently found in data are
'assignment', 'upload', 'submit', 'file', 'class', 'notification’, and 'dark'.

Table 8. Frequent words

Words Support
class 0.042
assignment 0.036
upload 0.024
submit 0.019
file 0.018
notification 0.017
dark 0.009

Based on the AR results, it can be concluded that the frequent words are correlated with several
other words to determine the specific issues. The assignment was correlated with miss, late, post,
notification, etc. Upload was correlated with slow, speed, assignment, etc. Submit was correlated with
time, assignment, worst, late, take, miss, etc. File was correlated with attachment, time, take, upload,
slow, etc. Class was correlated with students, teacher, online, attend, worst, etc. Notifications ware
correlated with received, late, missed, assignment, etc. Dark was correlated with the mode, please,
theme.

c¢. Recommendations for Improvement

Based on the data processing results with association rules, the problems that can be analyzed
related to assignments; upload and submit files; class entry system; notifications issues; and displays
problems. The root cause is analyzed based on four aspects: product, people, place, and process. The
product aspect is related to the product feature, which is the Google Classroom application. The people
aspect is associated with the human error problems related to obstacles in using the application. The
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place aspect refers to difficulties in accessing the Google Classroom application. The last aspect is the
process related to the problem users encounter when running the application. After the data has been
analyzed, the improvement recommendation is formulated. The recommendations based on four aspects
are shown in Table 9, Table 10, Table 11, Table 12.

Table 9. Recommendations for improvement according to product aspects

Product Aspects
Problems Recommendations for Improvement

1. Obstacles in uploading files integrated 1. Improve file integration with Google Drive

with Google Drive 2. Add a feature to change the interface theme of
2. No theme variation for the application the Google Classroom application to make it

interface more attractive to users
3. No setting to change the display to 'dark 3. Settings to change the display to dark mode

mode' according to the user's preference

Table 10. Recommendations for improvement according to the people aspect
People Aspects
Problems Recommendations for Improvement
Communication between teachers and students is ~ Improve and enhance the communication forum
not optimal, leading to miscommunication, between students and teachers.
Table 11. Recommendations for improvement according to the place aspect
Place Aspects
Problems Recommendations for Improvement

1. There is no notification even though the user 1. Optimize notifications so users can still

has an internet connection receive notifications and do not experience
2. Users have a good internet connection, but delays

the file uploading process is slow 2. Update the Google Classroom server so the

file upload process can be done faster

Table 12. Recommendations for improvement according to the process aspect

Process Aspects
Problems Recommendations for Improvement

1. The assignment is submitted on time, but the 1. Improving the assignment assessment feature
status is late 2. Improvements need to be made to the

2. Assignments that have been collected have a submission process for various types of files
missed status on the Dashboard 3. Improvements need to be made to the server

3. There is an error in the grading feature 4. Updates are needed to resolve bugs.

4. Problems collecting photo and video file types

5. The result of the uploaded file is not visible

6. Failed to enter the classroom

7. Late notification

8. No notification when there is a new comment

4. Conclusion

Based on the study that has been conducted, it can be concluded that the best combination of
splitting data to build the classification model is 70/30. The accuracy rate using Naive Bayes Classifier
is 92.39%. Based on the processing of association rules with the FP-Growth method, it can be found
that the word appears most often when the support value of the word is examined. The words that appear
most often in Google Classroom application user reviews are 'class', 'assignment', 'upload', 'submit', 'file',
'notification’, and 'dark’. The root of the problem can be formulated using a fishbone diagram based on
four aspects: product, people, place, and process. The improvement recommendations are developed to
increase the performance of Google Classroom.
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