
ULIL ALBAB : Jurnal Ilmiah Multidisiplin
Vol.3, No.9, Agustus 2024

……………………………………………………………………………………………………………………………………..
ISSN : 2810-0581 (online)

1

Comparison Of The Naïve Bayes Algorithm And The Decision Tree
On Sentiment Analysis Of Student Comment Data In The Digital

Teacher Assessment (DITA) Application

Ferat Kristanto1, Agung Yuliyanto Nugroho2
1informatika, SMK Telkom Purwokerto

2Sistem Informasi, Universitas Cendekia Mitra Indonesia
E-mail:, feratk@smktelkom-pwt.sch.id1 agungyuliyanto@unicimi.ac.id2

Article History:
Received: 15 Juli 2024
Revised: 26 Juli 2024
Accepted: 01 Agustus 2024

Abstract: Telkom Purwokerto Vocational High
School (SMK) is a school managed by the Telkom
Education Foundation. They use Digital Teacher
Assessment (DITA) apps. Students provide comments
to the teacher using the DITA application. The
collected comment data will be grouped into three
categories, namely positive, negative, and neutral.
Based on the category of comments requires
sentiment analysis in grouping these comments.
Sentiment analysis uses lexicon-based. After getting
sentiment analysis using lexicon-based, then the
words are weighted using TF-IDF and then classified
and evaluated. This study uses an algorithm naïve
Bayes and a decision tree. So the results of the
comparative research on the accuracy of the naïve
Bayes algorithm and the decision tree with the
decision tree algorithm have the highest level of
accuracy, namely 99%. So it can be concluded that
using the decision tree algorithm is better at
classifying student comment sentiment analysis data.
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INTRODUCTION
Telkom Purwokerto Vocational High School (SMK) is a school managed by the Telkom

Education Foundation. They use apps Digital Teacher Assessment (DITA) to continue to improve
the quality of education they provide. The DITA application is used to collect input and
assessments from students about their teacher's work to help improve their performance.
Assessment is given at the end of the semester or at the end of each learning process.

The data collection process focused on student comments. The collected comment data will
be grouped into three categories, namely positive, negative, and neutral comments. Based on the
category of comments requires sentiment analysis in grouping these comments. Sentiment
analysis is the computational study of opinions, feelings, and emotions expressed in texts. The
fundamental task of sentiment analysis is to classify the polarity of documents, sentences, or
opinion texts. Polarity has a meaning for what the text is for. A document, statement, or opinion
has positive or negative aspects. Sentiment analysis is usually used to assess the public's likes and
dislikes of goods and services.

Machine learning is a way to learn something quickly and easily using a computer. This is
done by using special algorithms and methods to predict things, recognize patterns, and classify
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things. Algorithms in machine learning that neural networks, decision trees, k-nearest neighbor,
naïve bayes, random forests, and so on. This study uses an algorithm naïve bayes and decision
tree in machine learning. The Naïve Bayes algorithm is a type of classification that uses
probability and statistical methods. This method is faster and easier to use than other methods
because it requires only a few (training data), An algorithm decision tree is a tree-based method
used to classify data. This method can be improved by increasing and bagging, as it often overfits
the data.

Lexicon-based is a way to analyze sentiment without having to train any data beforehand.
This approach uses a predetermined list of words, each with a corresponding sentiment score.
Easy to use and practical, making it a good choice for sentiment analysis of reviews or comments.
Aftegetting sentiment analysis using lexicon-based, then the words are weighted using TF-IDF.
TF-IDF is a data transformation process from textual data to numeric data for each word or
feature that will be given a weight In a previous study conducted by Franly Salmon Pattiiha and
Hendry entitled "Comparison of Methods K-NN, Naïve Bayes, Decision Tree for Twitter Tweet
Sentiment Analysis Regarding Opinion on PT PAL Indonesia”. The research objective is to
analyze sentiment toward public opinion on Twitter social media by using data that has been
collected into a dataset and processed using tools Rapidminer. This research uses the method
naïve bayes, K-NN, and decision tree to make comparisons by looking at the level of accuracy of
the three methods used. The results of the study show that the Naïve Bayes method has an
accuracy rate of 84.08%, the K-NN method is 83.38% and the decision tree is 81.09%. The
results of this study can show that the naïve Bayes method has a higher level of accuracy than
other methods used with an accuracy rate of 84.08%.

Based on previous research, the research that will be conducted is to analyze the
sentiment of students' comments towards teachers using a comparison algorithm naïve Bayes dan
decision tree. The difference from previous research is to do a sentiment analysis of student
comments using the process preprocessing and then use lexicon based for sentiment analysis
compared to determining sentiment manually to find out the different results obtained by
grouping positive, negative, and neutral sentiments and then using the TF-IDF word weighting
and the results compare the level of accuracy in each algorithm.

RESEARCHMETHOD
In this research, the correct steps are needed so that this research can run effectively. The
following flow of this research can be seen in Figure 1.
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Figure 1. Research Flow

Based on Figure 1, the research flow has its stages, the explanation of the stages is as follows:

1. Identification of problems
In this research the first step is problem identification, in problem identification there is a
literature study, looking for research problems, and determining objects. The literature study
stage is the process of finding, using, and studying various kinds of literature in the form of
journals, books, papers, and so on related to sentiment analysis research. The problems and
objects used in this research are how to do sentiment analysis of student comments in the
application Digital Teacher Assessment (DITA) by using a lexicon-based, naïve bayes
algorithm and decision tree. Students can comment on the DITA application to be addressed
to the teacher. The data collection process focused on student comments. The collected
comment data will be grouped into three categories, namely positive, negative, and neutral
comments. Based on the category of comments requires sentiment analysis in grouping these
comments.

2. Data collection
At this stage data collection of students, comments were carried out in the DITA application.
The data taken is then classified as sentiment in the manual sentiment labeling process.

3. Preprocessing
There are many student commentary data that have been collected noise so it is necessary to
have a stage of the elimination process noise so that the sentiment analysis process becomes
more accurate . Channel preprocessing in this study can be seen in Figure 2.
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Figure 2. Preprocessing Flow

4. Lexicon Based
After the data is preprocessed, the next step is data classification using lexicon-based. By
grouping sentiment analysis into 3 groups, namely positive, negative, and neutral [11].
Results lexicon-based will be compared with manual sentiment data. Next results lexicon-
based visualization is made.

5. TF-IDF weighting
Word weighting TF-IDF calculates the weighted value of each word for each document. It is
divided into two processes namely TF and IDF. TF (Term Frequency) counts the number of
occurrences of each word in the document, and with the most occurrences of a word, the
value of that word is the largest. IDF (Inverse Document Frequency) calculates the number
of documents for each word that rarely appears in documents that are considered to have the
greatest value. If the word has many occurrences of the word in the document, the result will
have little value.

6. Algorithm Classification and Test Results
The classification algorithm is carried out on a lexicon-based dataset with TF-IDF weighting
and then processed from each naïve Bayes algorithm and decision tree.
The result of classifying algorithms according to lexicon-based sentiments is a comparison of

the level of accuracy of each algorithm that uses algorithm performance measurement parameters,
namely precision, recall, fl-measure, and accuracy.

The Naïve Bayes algorithm goes through training and classification stages in the
classification process. At the training stage, the analysis process is carried out on sample
documents, selecting the words that may appear in the sample document set as much as possible
to represent the document. From the sample documents, the initial probabilities for each category
are sought. For the classification stage of one document, the category value is determined based
on the terms that appear in the classified documents.

The Decision Tree algorithm is a data mining method for classifying data. Variables or
features are root nodes, internal nodes, and terminal nodes. The class label is the terminal node.
To produce a decision tree, the Decision Tree method is often used. The data in the decision tree
is expressed in the form of a table with attributes and records. Existing attributes are evaluated
using statistical measures in the form of information acquisition, to measure the effectiveness of
attributes when classifying a set of data samples.

This system is used by researchers to determine data accuracy by calculating precision
(PREC) and recall (REC) values. The Confusion Matrix is ​ ​ then used to get the actual data
results, which are then used to calculate classification predictions. The Confusion Matrix can be
seen in Table 1.
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Table 1. Confusion Matrix
Labels or classes

Positve Negative
Positve True Positve False Positive
Negative False Negative True Negative

Based on the confusion matrix in Table 1, it can be seen the various parameters of the
algorithm performance measurement, namely precision, recall, in-measure, and accuracy.
Precision is a parameter to measure the accuracy of an algorithm. Calculate precision with the
formula shown in equation.

��������� = ��
��+��

(1)

The recall is a parameter to measure the completeness of an algorithm. Count recall with the
formula shown in equation (2).

������ = ��
��+��

(2)

F-measure is the harmonic average of the precision and recall. The highest value is 1 and the
lowest value is 0. Count f-measure with the formula shown in equation (3).

� − ������� = 2 ×���������×������
���������+������

(3)

Accuracy is a calculation commonly used to evaluate the performance of an algorithm. Accuracy
is calculated based on the ratio of the amount of data correctly predicted by the algorithm to the
sum of all existing data datasets. Calculating accuracy with the formula shown in equation (4).

�������� = ��+��
��+��+��+��

(4)

RESULT AND DISCUSSION
This chapter discusses the results of sentiment analysis research on students' comments on
teachers in the DITA application using the Lexicon Based and Naive Bayes algorithms and
decision trees. The collection of data used in this study is data on student comments in the DITA
application. Data processing uses the Jupyter Notebook application.

Data on student comments were taken and then classified as sentiments by manually labeling
sentiments to produce sentiments which were grouped into 3 namely positive, negative, and
neutral. Excel data with manually labeled CSV format is shown in Figure 3.
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Figure 3. Manual Labeling Comment Data

Based on the results of Figure 3, the comment data that will be processed is as many as 676
student comments, with the student ID number, comments, and classification fields. As shown in
Figure 4.

Figure 4. Preliminary Data Display

The text preprocessing stage is necessary because the data collected from student comments
contain a lot of noise, and does not contain useful information for the sentiment classification
process such as symbols, punctuation marks, numbers, and the use of foreign languages. The
preprocessing stages are case folding, tokenization, stopword, normalization, and stemming.

The case folding stage is used to change upper case letters to lower case or lower case letters.
For example "Maybe" becomes "maybe". The following is the code for the case folding stages as
shown in Figure 5.

Figure 5. Case Folding Process

The tokenization stage is used to remove characters that do not affect the sentiment
classification process. Deleted characters such as comma (,), period (.), symbols, characters such
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as letters, numbers, and separate words from each student's comments. The following is the code
for the tokenization stages as shown in Figure 6.

Figure 6. Tokenization process

The stopword stage is used to delete words that are not important based on the stopword
dictionary. The following is the code for the stopword stages as shown in Figure 7.

Figure 7. Stopword Process

The normalization stage is used to carry out the process of normalizing words for every word
that contains non-standard or noisy words to become standard words and ready to be processed.
The following is the code for the normalization stages as shown in Figure 8.

Figure 8. Normalization Process

Stemming stages are used to return words to their basic form. For example “his task”
becomes “task”. The following is the code for the stemming stages as shown in Figure 9.
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Figure 9. Stemming Process

The preprocessing process has been completed. Following are the results of the
preprocessing stages from case folding, tokenization, stopword, normalization, stemming, and
finally a new comment after going through the preprocessing stage which is shown in Figure 10.

Figure 10. The results of the preprocessing process

The classification process uses Lexicon based on data that has already gone through the
preprocessing stage. As shown in Figure 10, namely using data in the new comment field.
Lexicon-based is used for sentiment classification and to identify words with positive, negative,
or neutral sentiments by calculating the polarity value. If the polarity value < 0 then the sentiment
is negative, if the polarity value = 0 then the sentiment is neutral, and if the polarity value > 0
then the sentiment is positive as shown in Figure 11.
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Figure 11. Lexicon-based classification process

Based on the results of the classification using the lexicon-based, there are 3 sentiment
groups, in which the most student comments are in the neutral group as much as 95.12% and the
lowest negative group is 0.89% as shown in the graph in Figure 12.

Figure 12. Graph of Lexicon-based Sentiment Classification Results

The results of the classification using the lexicon-based visualization are also made which
are grouped based on positive, negative, and neutral sentiments. The visualization in question
displays words belonging to the sentiment grouping [17] which can be seen in Figure 13 for
positive (a), negative (b), and neutral (c).

Figure 13. Lexicon-based Sentiment Visualization Results

After the classification process uses the lexicon-based, new comments are carried out by the
TF-IDF weighting process where the code and program appearance are shown in Figure 14.
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Figure 14. TF-IDF Weighting Results

Based on Figure 14 the results of the TF-IDF weighting, there are 676 comments and 424
words or terms that existed after the previous process. The result of the program code displays the
TF-IDF value of each student's comment.

The results of the classification and evaluation of the naïve Bayes and decision tree
algorithms using 60% test data and 40% testing data are obtained as follows:

The results of the decision tree algorithm obtained results which can be seen in Figure 15.

Figure 15. Results of the Decision Tree Algorithm

Based on Figure 15 the results of the decision tree algorithm with an accuracy value of 99%
in the analysis of student comments and show the confusion matrix.

The results of the naïve Bayes algorithm obtained results which can be seen in Figure 16.

Figure 16. Naïve Bayes Algorithm Results
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Based on Figure 16 the results of the naïve Bayes algorithm with an accuracy value of 98%
in the analysis of student comments and the confusion matrix are shown.

The results of the naïve Bayes algorithm and decision tree using 60% test data and 40%
testing data can be seen in the resulting confusion matrix, various algorithm performance
measurement parameters can be known, namely precision, recall, fl-measure, and accuracy. A
comparison of the naïve Bayes algorithm and the decision tree can be seen in Table 2.

Table 2. Naïve Bayes and Decision Tree Performance Comparison Results
Model Accuracy Precision Recall F1-score

Decision Tree 99% 0.99 0.99 0.99
Naïve Bayes 98% 0.98 0.98 0.98

It can be concluded from Table 2, the results of the comparison of the accuracy of the naïve
Bayes algorithm and the decision tree. The decision tree algorithm has the highest level of
accuracy, namely 99%. So it can be concluded that using the decision tree algorithm is better at
classifying student comment sentiment analysis data.

CONCLUSION
Based on the test results using Naïve Bayes and decision tree by using 60% training data and
40% testing data, several things are produced, as follows:
1. The results of the classification accuracy using the Naïve Bayes method obtained an

accuracy of 98%, a precision of 98%, a recall of 98%, and an f1_score of 98%.
2. The results of the classification accuracy using the method decision tree obtained an

accuracy of 99%, a precision of 99%, a recall of 99%, and an f1_score of 99%.
3. Overall the performance comparison of the Naïve Bayes method and decision tree shows

that the result decision tree is better in classifying data. Based on the results of the analysis
and conclusions, the researcher can give suggestions that for further research, in obtaining
data, you can take data on other popular social media such as Facebook and Instagram so
that the data obtained is more varied and can use different classification methods. so as to
obtain more specific and good classification results.
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