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process is still done manually, so in providing the nutritional Childhood,
status information children must wait long. System that is K-Nearest Neighbor,
able to assist in solving the problem is the Decision Support PM/;/;SQL’
System (SPK) with the method K-Nearest Neighbor (KNN) Tod;,,ers’
that can produce information on the nutritional status of Web-based application.

children that is the status of poor nutrition obtained from the
calculation of weight /Age, very short status is obtained from
the calculation of height/age, and very skinny status
obtained from calculation of weight/height. And hopefully
this system can be used in Posyandu to monitor the growth
of children so that children with less nutritional status and
poor nutrition get better and faster handling. The design of
this decision support system uses a Web-based system with
PHP programming language and a MySQL database for the
web to be easily accessed.
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1. INTRODUCTION

Adolescence is a period of very rapid growth and development. so that it is often termed
a golden period as well as a critical period. The golden period can be realized if at this time
infants and children receive appropriate nutritional intake for optimal growth and
development [1-4]. According to data disclosed by the Director of Community Nutrition, the
Ministry of Health, "The 2017 Nutrition Status Monitoring (PSG) results obtained 3.8% of
children under five in Indonesia experiencing malnutrition. This Figure 1. increased from the
previous year which was 3.4%. This shows that the problem of malnutrition needs to be
handled more seriously. This PSG is an effort made by the government for planning,

determining policies and monitoring and taking intervention actions in terms of improving
toddler nutrition [5][6].

PERSENTASE KURUS DAN SANGAT KURUS PADA BALITA 0-59 BULAN
MENURUT PROVINSI DI INDONESIA TAHUN 2017

Figure 1. Graph of undernutrition and malnutrition in toddlers

The graph in Figure 1. shows cases of malnutrition and malnutrition by region in 2017.
These cases occurred a lot in the East Nusa Tenggara region reaching 7.40 malnutrition and
20.90 malnutrition [7]. Posyandu is a form of community-based health effort (UKBM) that is
managed and organized from, by, for and with the community in carrying out health
development in order to empower the community and provide convenience to the
community in obtaining basic/basic social health services to accelerate the reduction of
mortality rates[8][9].

The people of Mangkalaya village - Sukabumi, in determining the nutritional status of
toddlers are still manual, so that in providing information on the nutritional status of toddlers
they have to wait a long time. In addition to the lack of control over the nutritional status of
children, weighing data is also stored in a ledger, making it easier for data to be lost. The
writer conducted this research using the K-Nearest Neighbor (KNN) method and compared
several references such as K-Nearest Neighbor with Naive Bayes and K-Nearest Neighbor with
Backpropagation and K-Nearest Neighbor with Decision Trees[10-16].

From the results of the K-Nearest Neighbor with Naive Bayes resulting in the results of
classification of teak tree data from the forestry company, it was found that the K-Nearest
Neighbor method has a higher level of accuracy, which is equal to 96.66%. Whereas for Naive
Bayes itis only 82.63% in terms of the accuracy of the results of the system and its calculations
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[11]. While the comparison of K-Nearest Neighbor, if the classification can be done in a
relatively faster time using the right algorithm is the K-Nearest Neighbor method, because
using the K-Nearest Neighbor method with several training functions has an accuracy of 100%,
whereas using the K-Nearest Neighbor method Backpropagation has a difference of 90% . And
while the results of the K-Nearest Neighbor using the Decision Tree method produce an
accuracy value of 98.18%, while the accuracy for the Decision Tree method is 96.06%.
Therefore, to predict the nutritional status of toddlers, the K-Nearest Neighbor method is the
best method [17-20].

From the comparison results above the K-Nearest Neighbor method in making decisions is
much more accurate compared to other methods, and it is hoped that this research will
provide a solution in determining the growth and development of early childhood from
calculations with the K-Nearest Neighbor method according to existing criteria. This study
provides an assessment of the growth and development of children at the posyandu starting
from monitoring growth, nutrition and others, also helping the performance of posyandu
cadres in calculating the nutritional status of children so that there are no delays in knowing
the status of the child's growth and development.

2. METHODS

The research method is a scientific way to obtain data with a specific purpose. The scientific
way means that research activities are based on scientific characteristics, namely rational,
empirical, and systematic. From the definition above it can be concluded that the research
method is a scientific way of obtaining data for certain uses.

2.1. Place and Research Object

The place of this research is the M.Toha Posyandu which is located in the village of Mkalaya
— Sukabumi 43156, and the object of this research is the development and development of
early childhood at the M.Toha Mkalaya Posyandu

2.2. Data Type

The study collected two types of data: quantitative data and qualitative data. Quantitative
data was obtained from Posyandu, which included documents containing numerical
information about children's data. These documents played a crucial role in supporting the
research process related to child development. On the other hand, qualitative data was
gathered through interviews conducted with relevant authorities or decision-makers involved
in child growth and development. This data provided valuable insights into the current system
used for calculating nutritional status.

2.3. Data Collection Stages

In this study, the researchers employed multiple approaches to gather comprehensive and
reliable data. These approaches included literature study, interviews, and observation, each
serving a unique purpose in data collection. The first method, literature study, involved an
extensive review of relevant sources such as books, magazines, and online materials. This
process allowed the researchers to acquire a solid theoretical foundation and gather
information related to the research topic. Specifically, the literature study aimed to explore
the K-Nearest Neighbor (K-NN) method and its applicability in the context of the study.

Moving on to the second method, interviews were conducted to obtain qualitative data.
The researchers engaged in one-on-one interviews with individuals who possessed valuable
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insights and expertise, such as the Posyandu cadres. By structuring the interviews around
specific topics, such as performance, regulations, and monthly visit data, the researchers
aimed to gain a deeper understanding of the current system for calculating nutritional status.
Interviews provide an opportunity to capture subjective perspectives, personal experiences,
and nuanced information that cannot be obtained through other means.

Lastly, the researchers employed observation as a direct data collection method. Through
careful and systematic observation, they aimed to capture the actual behaviors, processes,
and workflows taking place within the studied context. By immersing themselves in the field
and witnessing the actions and interactions firsthand, the researchers gained valuable
insights into the object of study. The observations were recorded meticulously to ensure
accuracy and completeness.

Overall, this comprehensive data collection approach enabled the researchers to gather
diverse types of data, including quantitative data from the literature study and qualitative
data from interviews and observation. This multi-faceted approach provides a robust
foundation for the subsequent analysis and interpretation of the findings.

2.4. System Planning

PN

%\ \\
A%ﬂ \\\ e Q %

- e
\\///

Figure 2. Use case diagram of child growth and development.
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Figure 3. Class diagram of child growth and development.
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3. RESULTS AND DISCUSSION

Testing Data Testing which totaled 25 data and Data Training 75 samples of early
childhood data in Figure 4.

np > (] res
[ > Read Excel (] res
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Figure 4. The K-Nearest Neighbor Testing Process from Testing Data.

The picture above shows that the testing process is added by the roll set operator,
validation, apply model and performance.

The set roll operator functions as a pattern of behavior to channel two lines from one
input data testing to validation, and from validation it continues to the k-nearest neighbor to
be processed by the apply model operator without changing the input data testing earlier,
and the results of the apply model are forwarded to the performance operator. to test the
level of accuracy.

After the data testing process is complete, the results of the data accuracy are shown in
Table 1.

Table 1. Testing KNN Accuracy Results from Data Testing

Accuracy.81.67%+/-32.02% (mikro:84.00%)

True LACK NUTRITION TNrJTeRc:ﬁgz Class Precision
Pred. MALNUTRITION 13 1 92.86%
Pred. GOOD NUTRITION 3 8 72.73%
Class Recall 81.25% 88.89%

In the Table 1., it is noted that the results of the accuracy of the K-Nearest Neighbor from
the testing data are 81.67%, with a presentation of undernourishment of 81.25%, and good

nutrition of 88.89%, with respective grade precision values of 92.86% for undernourished and
72.73% for good nutrition.
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Table 2. KNN Accuracy Results from Training Data

Accuracy.77.08%+/-12.59% (mikro:76.71%)

True LACK NUTRITION LrJ:RGlﬁgz Class Precision
Pred. MALNUTRITION 13 1 92.86%
Pred. GOOD NUTRITION 3 8 72.73%
Class Recall 81.25% 88.89%

In the Table 2., it is noted that the results of the accuracy of the K-Nearest Neighbor from
the testing data are 77.08%, with a normal presentation of 73.08%, and thin 78.72%, with
each class precision value of 65.52% for normal and 84.09% for thin.

Table 3. Comparison of training and testing data accuracy values

No Scheme KNN
1 Training Data 77.08%
2 Data Testing 81.67%

In the Table 3., it is noted that the KNN algorithm with training data has an accuracy value
of 77.08% while data testing has a value of 81.67%, indicating that the accuracy value of
testing data is greater than training data.

4. CONCLUSION

Based on the results of research and discussion related to determining the nutritional
status of toddlers at Posyandu M.Toha Mangkalaya, the researchers draw the following
conclusions:

1.

The Decision Support System for the nutritional status of toddlers using the K-Nearest
Neighbor is able to determine the nutritional status based on the parameters of the
toddlers who will be checked using the Z-score formula to normalize the values for
each parameter before calculating the distance using the Euclidian distance formula.
Classification is carried out if the value of the distance between the training data and
the data being tested has been sorted based on the shortest distance which is then
drawn a conclusion based on the predetermined K value.

2.The creation of this system was built based on the results of the needs analysis and
system design described in the previous chapter in the form of a UML (Unified
Modeling Language) model. At the analysis stage, system development requirements
are obtained from the results of observations and interviews with related parties. In
the following stages, system development is carried out based on the results of system
analysis and implementation.

At the time of classification using the K-Nearest Neighbor (KNN) method, after the
process of forming the classification accuracy value of the ROC and AUC curves shows
that the K-Nearest Neighbor (KNN) algorithm with training data has an accuracy value
of 81.67% while data testing has an accuracy value 77.08%.

Testing the feasibility of the system was carried out by 6 testers including 3 IT experts
(IT practitioners) and 3 users (midwives, cadres and parents of children), testing by
the IT field got a score of 72% which got a score which was included in the agree
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category, while testing by users get a score of 73% included in the agreed category for
the system to assist in the process of determining the status of child development.

5. AUTHORS’ NOTE

The authors declare that there is no conflict of interest regarding the publication of this
article. Authors confirmed that the paper was free of plagiarism.
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process involves data crawling, labelling, preprocessing,
sentiment analysis, and evaluation. Data is collected from
Twitter using the RapidMiner Studio tool and labelled as
positive or negative sentiment based on the presence of
positive or negative words. Preprocessing techniques are
applied to standardize and reduce the volume of words in the
data. The sentiment analysis classification is performed using
machine learning algorithms, specifically Naive Bayes and
Support Vector Machine (SVM). The accuracy, precision, and
recall of the classification models are evaluated. The
sentiment analysis results provide insights into Twitter users'
overall sentiment towards ChatGPT in education. This study
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assessing the potential impact of ChatGPT on academic
integrity and the educational landscape.
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1. INTRODUCTION

A few months back, in December 2022, an Artificial Intelligence (Al) tool called ChatGPT
got viral just a month after its release. It is getting recognized by many people because of its
ability to solve almost any questions users give. Many people see ChatGPT as a massive
breakthrough in the age of Al [1].

ChatGPT is an Al chatbot created by OpenAl and made public in November 2022. The name
"Chat" signifies its purpose as a conversational bot, while "GPT" refers to its foundation as a
large language model known as a generative pre-trained transformer (LLM). ChatGPT is built
upon OpenAl's GPT-3.5 and GPT-4 models and has been fine-tuned for conversational
applications using supervised and reinforcement learning methods [2].

ChatGPT was initially introduced as a prototype on November 30", 2022, and gained
attention due to its ability to provide detailed and coherent responses across various
knowledge domains [3]. However, it has been noted that the chatbot occasionally includes
inaccurate information, which is seen as a significant drawback. As a result of the release of
ChatGPT, OpenAl's estimated valuation reached USS$29 billion in 2023. This introduction of
the chatbot has intensified competition in the field, leading to the development of Google's
chatbot Bard (based on LaMDA and PaLM) and Meta's LLaMA foundation model, which is
being utilized by others to create their chatbots [4-7].

The initial version of ChatGPT was based on GPT-3.5, but a version utilizing GPT-4, the latest
OpenAl model, was made available to limited paid subscribers on March 14, 2023 [8]. The
emergence of ChatGPT and GPT-4 has raised concerns among computer scientists such as
Geoffrey Hinton and Yoshua Bengio. These concerns include the potential for future Al
systems to surpass human intelligence, pursue misaligned goals, and pose existential risks [9].

Regarding ChatGPT, according to a recent survey conducted by Study.com, an online
learning platform, 43% of educators express concerns that the program will create additional
professional challenges. Conversely, nearly six out of ten teachers anticipate that it will
enhance their professional lives [10].

One aspect of concern among educators is the potential threat to academic integrity posed
by the program, as it may promote novel methods of cheating and plagiarism. Due to its user-
friendly interface, accessibility, and convenience, students have resorted to utilizing the
program to generate responses for homework assignments and even complete essays, falsely
claiming authorship of the chatbot-generated content as their work [11].

However, on the other hand, some educators find the straightforward design and
brainstorming capabilities of ChatGPT appealing, as they recognize its potential to enhance
the educational landscape. These teachers argue that, in the long run, the program's impact
will not primarily increase academic dishonesty but revitalize lesson plans and classroom
instruction [12-16].

2. METHODS

To do some sentiment analysis and determine its accuracy, several stages are involved to
obtain the best results. The following steps are performed: data crawling, labelling,
preprocessing, sentiment analysis, and evaluation to determine accuracy, precision, and
recall [17-19].
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2.1. Data Crawling

The first stage in sentiment analysis is data collection through data crawling. Data is
collected from Twitter using the Twitter Application Programming Interface (API) with
RapidMiner Studio version 10.1 as the tool. Tweets containing the keyword "chatgpt in
education" are retrieved. The crawled data is then manually labelled as either positive or
negative sentiment. The model used for crawling Twitter data is illustrated in Figure 1.

res

Crawling
res
Data
Retrieve koneksi-tw... Search Twitter Select Attributes Write CSV
out con yf out exa EH exa inp thr
‘ 'C-’ F con a ori fil

Figure 1. The data crawling process.

Figure 1. depicts the Twitter data crawling using the "twitter-v3-connection" operator,
which is connected to the Twitter API, and the "Search Twitter" operator. The tweets are
retrieved by selecting the "Text" attribute using the "Select Attributes" operator and saved in
a .csv file format using the "Write CSV" operator.

2.2. Data Labelling

The next stage involves data labelling, where the data is divided into two sentiment classes:
positive and negative. The criteria for labelling tweets are based on the presence of positive
or negative words. Neutral sentences agreeing that ChatGPT positively impacts education are
categorized as positive. In contrast, tweets containing negative words and expressing
disagreement regarding the positive impact of ChatGPT on education are classified as
negative. Table 1. below shows an example of 4 labelled datasets out of the total 804
datasets.

Table 1. Data labeling table.

Text Sentiment
From now on, New York City Public Schools will overturn the ChatGPT ban, embracing the
potential benefits of Al in education, and preparing students for the future in this Positive
transformative move. https://t.co/kS4759a0yZ
ChatGPT is revolutionizing education! From personalized instruction to assignment
assistance, this Al is transforming the way teachers teach and students learn. Link Positive
https://t.co/FzkB2D6QEh
@TRKShady @Xx17965797N Al will not end well for us. ChatGPT has already taken over
education. Nearly all high schoolers and college students use it for homework. The

workforce is about to get chopped and all | hear are praises and cheers on LinkedIn. Negative
https://t.co/37Z325sTfyj

The huge potential problem with chatgpt and other generative ML in vital institutions like

medicine, science, education? Law? is as some people have said, there is no clear vetting Negative

of information and peer review from a giant dataset already poisoned with
misinformation.
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2.3. Preprocessing Data

After labelling the data, the next stage is preprocessing. Both the training and testing data
need to undergo preprocessing before the classification process to reduce the dimension of
the vector space model and make the classification process faster. The goal of preprocessing
is to standardize and reduce the volume of words. This stage is performed to prepare the data
for analysis. The preprocessing steps are divided into two parts: preprocessing subprocess
before splitting the data into training and testing sets and preprocessing in the document
process. The cleansing steps in the subprocess include Replace RT, Replace URL 1, Replace
URL 2, Replace Hashtag, Replace Mention, Replace Symbol, and Trim. The first preprocessing
operator is shown in Figure 2. below.

Cleansing
In Data ol

Replace RT(2) Replace URL 1(2) Replacs URL 2 (2) Replacs Haitag (2) Replace Mantion (2) Replace Symbol (2] Trim (2)

ai[) aly ai[) ey ai[) ail) ai[)

Joo 7= oD Qom FF eaD Jem T D em T oeaD  Jem T oem)  om D em == b

Figure 2. The data cleansing process.

The second preprocessing stage in the "Document Process" uses the operators "Transform
Case", "Tokenize", "Filter Token by Length", "Filter Stopword (English)", and "Stem (Porter)"
as shown in Figure 3. below.

dioc dos

=

Process
Documents

L _

Transform Cases (4) Tokenize (4) Filter Tokens (by Le... Filter Stopwords (En... Stem (Porter)

C‘ doe = doc’) ﬂ doc = doc’) ﬂ doc = doc’) ﬂ doc = docF ﬂ doe = doc’)

Figure 3. The preprocessing process in document process.

The following is an explanation of each preprocessing stage:
2.3.1. Cleansing

Cleansing is the stage where unnecessary characters and punctuation marks are removed
from the text. The purpose of cleansing is to reduce noise or disturbances in the dataset. The
cleansing steps include Replace RT, Replace URL 1, Replace URL 2, Replace Hashtag, Replace
Mention, Replace Symbol, and Trim. These processes utilize regular expressions (Regrex) as
parameters in the RapidMiner operators. Examples of characters removed include URLs,
hashtags (#), usernames (@), RT, as well as punctuation marks such as periods (.), and
commas (,).
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2.3.2. Case Folding

The case folding process involves converting all characters in a document to either upper
case or lower case. In this study, lowercase is used to standardize the text. Case folding is
performed to facilitate search operations as text documents may have inconsistent
capitalization. For example, "ChatGPT in Education" is transformed into "chatgpt in
education”.

2.3.3. Tokenization

Tokenization is the process of breaking sentences into meaningful and significant words. It
separates each word that forms a sentence. For example, "chatgpt in education" after

tokenization becomes "chatgpt", "in", and "education".
2.3.4. Filter Tokens by Length

After tokenization, the Filter Tokens by Length stage selects tokens based on a minimum
and maximum character requirement. In this study, only tokens with 2-25 characters are
included. Thus, only words with 2 to 25 characters are extracted in this process.

2.3.5. Stopword Removal

Stopword Removal is the process of eliminating words that do not contribute to the
intended meaning. These words are commonly found in a dictionary and are known as
stopwords. Examples of stopwords used in this study include "or," "there," "is," "to," "back,"
"then," "by," and "that."

2.3.6. Stemming

Stemming involves transforming inflected or derived words into their base form to capture
the underlying meaning and achieve more specific categorization. For example, the word
"improper" stems from its base form, "proper".

2.3.7. Word Weighting

Word weighting is a mechanism to assign scores to the frequency of word occurrences in
a text document.

2.3.8. Term Frequency — Inverse Document Frequency (TF-IDF)

Term Frequency — Inverse Document Frequency (TF-IDF) is a powerful and widely used
weighted scoring algorithm in the field of information retrieval and natural language
processing. It combines the strength of two distinct weighting algorithms, Term Frequency
(TF) and Inverse Document Frequency (IDF), to provide a comprehensive measure of word
importance within and across a corpus of documents.

TF-IDF operates by calculating the relative frequency of a word in a specific document,
considering its inverse proportion across the entire collection of documents. This process
helps to discern the relevance and significance of a word within the context of a particular
document, as it takes into account not only its occurrence but also its scarcity or prevalence
in the overall document collection.

The Term Frequency component of TF-IDF measures the frequency of a word within a given
document. It assigns higher weights to words that appear more frequently, assuming that
these words are more relevant and informative in conveying the document's content. By
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emphasizing frequently occurring words, TF captures the local importance of terms within a
document, enabling a more fine-grained analysis of its textual content [20].

On the other hand, Inverse Document Frequency addresses the global importance of a
word across the entire collection of documents. It computes a weight that diminishes the
significance of words that are commonly found in many documents, as these words tend to
be less discriminative in distinguishing between documents. By inversely scaling the weights
of such common words, IDF allows for highlighting words that are more unique and specific
to individual documents, thereby enhancing their importance in the ranking and retrieval
processes [21].

Integrating TF and IDF in the TF-IDF algorithm facilitates a robust method for identifying
essential words in a document and differentiating them from less informative terms. This
technique has been widely applied in various applications, including text classification,
information retrieval, and document clustering, enabling efficient and accurate analyses of
large textual datasets [22].

TF-IDF plays a crucial role in information retrieval and natural language processing tasks by
capturing words' relative frequency and significance within individual documents and across
a corpus. By combining Term Frequency and Inverse Document Frequency, this algorithm
provides a comprehensive and nuanced representation of word importance, contributing to
enhanced document understanding and effective text-based analysis.

2.4. Wordcloud

After preprocessing the data, wordcloud generation is performed, which is not crucial to
the subsequent processes. Wordclouds are created to visualise frequently occurring words
during data crawling on Twitter using the keyword or query "chatgpt in education." The
RapidMiner operators used for wordcloud generation are illustrated in Figure 4.

Text Processing

Rsad C5V and Worddoud WordList o Cata sart Filter Exampls Rangs
a4 o[} (] e wal) M em IJ\ exal)y—M ema T. exa[)
. r . .
em[_n °"[.a' m[.u

Raplaca Raplaca (2] Hominal to Tast(2)  Process Documents fr.,

Qem 57 emp—Qe= TF wma)p—Qem g o= (| w exafy

) ) w) | fem  waD

Figure 4. Wordcloud generation process.
2.5. Data Classification Techniques

After data preprocessing, the next stage involves sentiment analysis classification. This
stage involves training and implementing various machine learning algorithms. Figure 5.
displays the contents of the "Cross Validation" operator in RapidMiner. Two different
classification operators, Naive Bayes and SVM (Support Vector Machine), are used for
comparison purposes. After creating the proposed models through experimentation, further
experiments are conducted to test the existing models using pre-grouped datasets as training
and testing data. The "Performance" operator is used to display accuracy, precision, and recall
results.
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Figure 5. Sentiment analysis classification.
2.5.1. Naive Bayes

Naive Bayes is a machine learning algorithm that utilizes probability calculations based on
Bayesian inference. The application of Bayes' theorem in the Naive Bayes algorithm involves
combining prior probabilities and conditional probabilities in a formula that can be used to
compute the probability of each possible classification. The formula can be seen in Equation

[1].
P(X|H)P(H)

POO =—p

(1)

e X: Data with an unknown class

¢ H: Hypothesis that data X belongs to a specific class

e P(H|X): Probability of hypothesis H based on condition X
e P(H): Probability of hypothesis H

e P(X]|H): Probability of data X based on condition H

e P(X): Probability of X

2.5.2. Support Vector Machine (SVM)

Support Vector Machine (SVM) is a powerful and widely used method for analyzing data
and identifying intricate patterns that can be effectively employed in classification tasks. In
the realm of binary classification, where data is divided into positive and negative classes,
SVM stands out as an exceptional approach. This method operates by skillfully constructing
hyperplanes in multidimensional input space, and strategically optimizing their positioning to
best segregate the different classes. By precisely measuring the boundaries between class
memberships, SVM achieves unparalleled accuracy in classification tasks.

Originally, SVM gained prominence for its prowess in classifying numerical data. However,
its remarkable capabilities and versatility have transcended beyond numerical domains,
making it an invaluable tool for tackling complex text data problems as well. Text data is
particularly well-suited for classification using the SVM algorithm due to its inherent high-
dimensional nature. Textual information is often characterized by a plethora of features that
may not all be relevant, yet tend to exhibit correlations with one another. SVM adeptly
handles this challenge by effectively organizing the features into separate linear categories,
allowing for efficient and accurate classification of text-based data.
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The ability of SVM to excel in classifying text data can be attributed to its unique strengths.
By skillfully constructing hyperplanes, SVM can discern subtle linguistic nuances and identify
patterns that may not be immediately apparent to human observers. This capability is crucial
when dealing with text, as it allows SVM to capture intricate relationships between words,
phrases, and concepts, thereby facilitating precise and meaningful classification. Additionally,
SVM's robustness to noise and its ability to handle large feature spaces further contribute to
its effectiveness in text classification tasks.

Support Vector Machine (SVM) is a sophisticated and versatile method that revolutionizes
the field of classification. Its ability to construct hyperplanes in multidimensional spaces
enables accurate discrimination between classes, making it an invaluable tool for binary
classification problems. Moreover, SVM's exceptional adaptability to text data allows it to
efficiently handle the high-dimensional and complex nature of textual information. By
effectively organizing features into separate linear categories, SVM unlocks valuable insights
hidden within text, paving the way for advanced applications in natural language processing,
sentiment analysis, and document classification, among others [23].

2.6. Sentiment Analysis Evaluation

After the classification process, evaluation is necessary to determine the quality of the
performed process. In this evaluation stage, the performance of the classification process is
tested using accuracy, precision, and recall as evaluation parameters. The evaluation in this
system analysis is conducted by calculating the accuracy level of a method in analyzing
opinions. K-fold cross-validation is chosen to test the accuracy of the Naive Bayes and Support
Vector Machine methods. Cross-validation is based on the principle of dividing data into two
parts: training data and testing data. In this study, 10-fold cross-validation is used. The data is
divided into 10 parts, where Part 1 becomes the training data and Parts 2-10 becomes the
testing data. Subsequently, a cross-validation process is performed, where the training data
becomes the testing data and vice versa. This process is repeated 10 times.

In the 10-fold cross-validation process, a confusion matrix is created, which consists of True
Positives (TP) representing the number of positive class data classified correctly as positive,
and True Negatives (TN) representing the number of negative class data classified correctly
as negative. False Positives (FP) represents the number of negative class data classified
incorrectly as positive, and False Negatives (FN) represents the number of positive class data
classified incorrectly as negative. The average accuracy, precision, and recall values can be
obtained from the confusion matrix table as shown in Table 2. below.

Table 2. Confusion matrix table.

True Yes True No
Prediction Yes TP FP
Prediction No FN TN

Accuracy is the number of documents correctly classified when comparing the predicted
results of the model with the predetermined sentiment, including both True Positives and
True Negatives. The accuracy can be calculated using the formula in Equation [2].

. ~ TP + TN
Ay = TP F TN + FP + FN

Precision is the ratio of True Positives to the total number of data predicted as positive.
Precision can be calculated using the formula in Equation [3].

X 100% (2)
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Precision = P x 100% (3)
recision = TP + FP 0

Recall represents how many relevant documents are retrieved from the total number of
documents that are actually positive, including False Negatives. Recall can be calculated
using the formula in Equation [4].

Recall = —F— x 100% (%)
A = TP+ EN 0

3. RESULTS AND DISCUSSION

This section presents the findings of the conducted research. This study aimed to
determine the sentiment analysis of Twitter users' opinions regarding the use of ChatGPT in
education and compare the classification results between the Naive Bayes and Support Vector
Machine (SVM) methods. The research utilized a dataset consisting of 803 tweets, with 300
tweets allocated for training and 503 tweets for testing purposes.

Table 3. provides the percentage distribution of sentiment polarity in the obtained tweets.
The sentiment analysis of the collected tweets revealed 635 positive tweets and 168 negative
tweets. The percentage of positive opinions was 79.07%, while the percentage of negative
opinions was 20.93%. Based on these results, it can be concluded that Twitter users' opinions
regarding the use of ChatGPT in education were predominantly positive. However, some
netizens expressed reservations about the utilization of ChatGPT in the educational context,
as it is not their field of expertise. The overall research findings are elaborated in Table 3.,
Figure 6., and Figure 7. below.

Table 3. Sentiment polarity of tweets.

Sum of Tweets Percentage
Positive Tweets 635 79.07%
Negative Tweets 168 20.93%

Figure 6. Histogram of positive and negative tweets.
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Figure 7. Wordcloud generated based on positive and negative tweets.

Figure 8. illustrates the primary process in the RapidMiner application. The "Dataset"
operator represents the "Read Excel" operator used to read the dataset from an Excel file.
The "Subprocess" operator signifies the initial stage of preprocessing, where data cleansing
takes place. The "Training Process" and "Testing Process" operators denote the "Document
Process" operators employed for preprocessing and data weighting. The "Cross Validation"
operator is utilized for sentiment analysis classification and evaluation, with the experiment
conducted ten times using 10-fold cross-validation.
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Figure 8. Main Process in RapidMiner

Figure 9. displays the sentiment prediction results obtained from the RapidMiner
application. A comparison is made between the predetermined and predicted sentiment
labels generated during the process. The following Table 4. presents the confusion matrix
results for each algorithm.
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Figure 9. Prediction Results from RapidMiner
Table 4. Confusion matrix for every method.
True Positive False Positive True Negative False Negative
Metode (TP) (FP) (TN) (FN)
Naive Bayes 614 53 115 21

Based on the confusion matrix table in Table 4., the average values of accuracy, precision,
and recall in RapidMiner are shown in Table 5.

Table 5. Accuracy, precision, and recall results.

Metode Accuracy Precision Recall
Naive Bayes 90.77% 84.98% 68.42%
SVM 86.79% 90.08% 41.10%

Table 5. presents the accuracy results of Naive Bayes as 90.77% and SVM as 86.79%. The
precision results for Naive Bayes are 84.98%, while for SVM, they are 90.08%. Furthermore,
the recall values for Naive Bayes and SVM are 68.42% and 41.10%, respectively. It can be
observed that Naive Bayes performed better as a classifier in sentiment analysis using the
Twitter dataset, providing more accurate and precise predictions.

The disparity in results can be attributed to the suitability of dataset characteristics and
the different parameters of each algorithm. In this case, Naive Bayes operates on
independent variables, specifically text data from tweets.

Due to the compatibility between the data type and variables, Naive Bayes outperforms
Support Vector Machine. This difference in polarity results may also stem from SVM
separating data based on predetermined linear patterns through word weighting rather than
the frequency-based probabilities of the words.
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4. CONCLUSION

In this study, a sentiment analysis classification process was conducted on various opinions
regarding the use of ChatGPT in the field of education. The conclusion drawn from the
sentiment polarity of netizens' opinions indicates a dominant positive sentiment, with
positive opinions accounting for 69.72% and negative opinions accounting for 30.28%. Based
on these results, this sentiment can be utilized to evaluate the performance of ChatGPT's
utilization in education until the completion of this research, as well as to assess and consider
future performance.

The research employed two different classifiers, namely Naive Bayes and SVM. These
classifiers predicted labels within the dataset based on the data patterns present. The results
revealed that the accuracy of Naive Bayes was 90.77%, while SVM achieved an accuracy of
86.79%. The precision results for Naive Bayes were 84.98%, compared to 90.08% for SVM.
Moreover, the recall values for Naive Bayes and SVM were 68.42% and 41.10%, respectively.
Therefore, it can be concluded that Naive Bayes outperforms SVM by providing more accurate
and precise predictions. This difference in performance can be attributed to the suitability of
dataset characteristics and the differing parameters of each algorithm. In this study, Naive
Bayes operated on independent variables, specifically text data from tweets. Due to the
compatibility between the data type and variables, Naive Bayes exhibited superior
performance compared to SVM.

Based on the findings of this research, it is recommended to continue exploring the
application of ChatGPT in the field of education. The dominant positive sentiment expressed
by netizens suggests a favorable perception of its usage. Furthermore, future studies can
further focus on refining and enhancing the Naive Bayes classifier to improve accuracy and
precision in sentiment analysis tasks. Additionally, it may be beneficial to investigate other
machine learning algorithms or hybrid approaches to sentiment analysis to explore their
potential to capture the nuances of user opinions more effectively.

5. AUTHORS’ NOTE

The authors declare that there is no conflict of interest regarding the publication of this
article. Authors confirmed that the paper was free of plagiarism.

6. REFERENCES

[1] Surameery, N. M. S., and Shakor, M. Y. (2023). Use chatGPT to solve programming
bugs. International Journal of Information Technology and Computer Engineering
(1JITC), 3(01), 17-22.

[2] Naumova, E. N. (2023). A mistake-find exercise: a teacher’s tool to engage with
information innovations, chatGPT, and their analogs. Journal of Public Health
Policy, 44(2), 173-178.

[3] George, A.S., George, A. H., and Martin, A. G. (2023). The environmental impact of Al:
a case study of water consumption by chatGPT. Partners Universal International
Innovation Journal, 1(2), 97-104.

[4] Cooper, G. (2023). Examining science education in chatGPT: an exploratory study of
generative artificial intelligence. Journal of Science Education and Technology, 32(3),
444-452,

DOI: https://doi.org/10.17509/coelite.v2i2.59645
p- ISSN 2829-4157 e- ISSN 2829-4149




87 | Journal of Computer Engineering, Electronics and Information Technology, Vol. 2 Issue 2, April 2022 Page 75-88

(5]
(6]
(7]

(8]

(9]

(10]

(11]

(12]

[13]

(14]

(15]

(16]

(17]

(18]

[19]

[20]

[21]

Rospigliosi, P. A. (2023). Artificial intelligence in teaching and learning: what questions
should we ask of chatGPT?. Interactive Learning Environments, 31(1), 1-3.

George, A. S., and George, A. H. (2023). A review of chatGPT Al's impact on several
business sectors. Partners Universal International Innovation Journal, 1(1), 9-23.
Alhumaid, K., Nagbi, S., Elsori, D., and Mansoori, M. (2023). The adoption of artificial
intelligence applications in education. International Journal of Data and Network
Science, 7(1), 457-466.

Lee, P., Bubeck, S., and Petro, J. (2023). Benefits, limits, and risks of GPT-4 as an Al
chatbot for medicine. New England Journal of Medicine, 388(13), 1233-1239.

Ouyang, F., Wu, M., Zheng, L., Zhang, L., and Jiao, P. (2023). Integration of artificial
intelligence performance prediction and learning analytics to improve student learning
in online engineering course. International Journal of Educational Technology in Higher
Education, 20(1), 1-23.

Guerrero, D. T., Asaad, M., Rajesh, A., Hassan, A., and Butler, C. E. (2023). Advancing
surgical education: the use of artificial intelligence in surgical training. The American
Surgeon, 89(1), 49-54.

Fauzi, F., Tuhuteru, L., Sampe, F., Ausat, A. M. A,, and Hatta, H. R. (2023). Analysing the
role of chatGPT in improving student productivity in higher education. Journal on
Education, 5(4), 14886-14891.

Ahmad, N., Murugesan, S., and Kshetri, N. (2023). Generative artificial intelligence and
the education sector. Computer, 56(6), 72-76.

Giuggioli, G., and Pellegrini, M. M. (2023). Artificial intelligence as an enabler for
entrepreneurs: a systematic literature review and an agenda for future
research. International Journal of Entrepreneurial Behavior and Research, 29(4), 816-
837.

Rahman, M. M., and Watanobe, Y. (2023). ChatGPT for education and research:
opportunities, threats, and strategies. Applied Sciences, 13(9), 5783.

Tlili, A., Shehata, B., Adarkwah, M. A., Bozkurt, A., Hickey, D. T., Huang, R., and
Agyemang, B. (2023). What if the devil is my guardian angel: chatGPT as a case study of
using chatbots in education. Smart Learning Environments, 10(1), 15.

Yang, T. C. (2023). Application of artificial intelligence techniques in analysis and
assessment of digital competence in university courses. Educational Technology and
Society, 26(1), 232-243.

Munawir, M., Rendy, P. K., Lia, N. F., and Bart, D. (2020). Place branding reputation by
online reviewers' perceptions using sentiment analysis of thematic park in Bandung city,
Indonesia. JAILCD, 1(1), 211-216.

Munawir, B. D., and Fritz, A. N. (2017). Sustainable urban planning based on sentiment
analysis on twitter. JAILCD, 1(1), 281-284.

Munawir, Koerniawan, M. D., and Dewancker, B. J. (2019). Visitor perceptions and
effectiveness of place branding strategies in thematic parks in Bandung city using text
mining based on google maps user reviews. Sustainability, 11(7), 1-20.

Suryaningrum, K. M. (2023). Comparison of the TF-IDF method with the count vectorizer
to classify hate speech. Engineering, Mathematics and Computer Science (EMACS)
Journal, 5(2), 79-83.

Kandhro, I. A, Jumani, S. Z., Lashari, A. A., Nangraj, S. S., Lakhan, Q. A., Baig, M. T., and
Guriro, S. (2019). Classification of sindhi headline news documents based on TF-IDF text
analysis scheme. Indian Journal of Science and Technology, 12(33), 1-10.

DOI: https://doi.org/10.17509/coelite.v2i2.59645
p- ISSN 2829-4157 e- ISSN 2829-4149




[22]

(23]

Munggaran et al., Sentiment Analysis of Twitter User Opinions ... | 88

Luthfi, M. F., and Lhaksamana, K. M. (2020). Implementation of TF-IDF method and
support vector machine algorithm for job applicants text classification. Jurnal Media
Informatika Budidarma, 4(4), 1181-1186.

Hendriyana, H., Karo, I. M. K., dan Dewi, S. (2022). Analisis perbandingan algoritma
support vector machine, naive bayes dan regresi logistik untuk memprediksi donor
darah. Jurnal Teknologi Terpadu, 8(2), 121-126.

DOI: https://doi.org/10.17509/coelite.v2i2.59645
p- ISSN 2829-4157 e- ISSN 2829-4149




Journal of Computer Engineering, Electronics and Information Technology (COELITE) 2(2) (2023) 89-98

=

> ~ Journal of Computer Engineering, Electronics and
s .

=& = Information Technology (COELITE)

L= =¥

JURNAL UPI Journal homepage: https://ejournal.upi.edu/index.php/COELITE

Comparison of Machine Learning and Deep Learning
Algorithms for Classification of Breast Cancer

Puji Ayuningtyas® *, R. Rahmawati?, Akhmad Miftahusalam?

!Department of Information Engineering, Institut Teknologi Telkom Purwokerto, Indonesia
2Department of Al Research, PT Bisa Artificial Indonesia, Indonesia
3Department of Al Hacker, PT Bisa Artificial Indonesia, Indonesia
Correspondence: E-mail: 20102122 @ittelkom-pwt.ac.id

ABSTRACT ARTICLE INFO
Article History:

Statistical data from the American Cancer Society which Submitted/Received 27 Mar 2023

h hat b t ks first with the highest b First Revised 12 Apr 2023

shows that breast cancer ranks first wi e highest number Accepted 19 May 2023

of cases of all types of cases of malignant tumors (cancer) First Available online 22 Jun 2023

worldwide. through a data mining process that is used to Publication Date 01 Oct 2023

extract information and data analysis, a classification process

. . Keyword:
can be carried out to carry out further analysis of the pattern Decision Tree Classifier,
of a data. The dataset used in this study is the Breast Cancer Deep Neural Network,
Wisconsin (Diagnostic) Dataset obtained from UCI Machine E;’;‘e“c Algorithm,

Learning. The purpose of this study is to compare five
algorithms, namely Logistic Regression, K Neighbors
Classifier (KNN), Decision Tree Classifier, Deep Neural
Network, Genetic Algorithm. The results showed that deep
neural network algorithms and multilayer perceptron-
genetic algorithms get 96% accuracy, logistic regression
algorithms have 96% accuracy, then KNN with 94%, and
decision tree classifier with 92%.

Logistic Regression.

© 2023 Universitas Pendidikan Indonesia




Ayuningtyas et al, Comparison of Machine Learning and Deep Learning ... | 90

1 INTRODUCTION

Cancer is a disease that occurs due to the uncontrolled growth of abnormal cells. Breast
cancer is the most common cancer in women [1]. Based on data from GLOBOCAN (Global
Burden of Cancer), the International Agency for Research on Cancer (IARC) it is known that in
2018 there were 18.1 million new cases of cancer and 9.6 million deaths from cancer
worldwide. It is estimated that annual cancer cases will increase from 18.1 million to 22
million in the next two decades. WHO estimates that by 2030 the incidence of cancer will
reach 26 million people and 17 million of them will die from cancer [2]. This makes breast
cancer the most common type of cancer in women after cervical cancer [3]. This is supported
by statistical data from the American Cancer Society which shows that breast cancer ranks
first with the highest number of cases of all types of malignant tumors (cancer) worldwide [4].

Data mining is defined as the process of extracting or mining the required knowledge from
large amounts of data. In the process, data mining will extract valuable information by
analyzing the existence of certain patterns or relationships from large data. Data mining is
related to other fields of science, such as Database Systems, Data Warehousing, Statistics,
Machine Learning, Information Retrieval, and High Level Computing. In addition, data mining
is supported by other sciences such as Neural Networks, Pattern Recognition, Spatial Data
Analysis, Image Databases, Signal Processing [5].

Classification is included in supervised learning because it uses a set of data to be analyzed
first, then the pattern from the results of the analysis is used to classify the test data. The data
classification process consists of learning and classification. In learning training data is
analyzed using a classification algorithm then in classification data testing is used to ensure
the level of accuracy of the classification rules used. Classification techniques are divided into
five categories based on differences in mathematical concepts, namely statistical-based,
distance-based, decision tree-based, neural network-based, and rule-based [6].

As a series of processes, data mining has several data processing, one of which is
classification. Based on research conducted by Pangaribuan, et al regarding a comparison
between algorithms C.50, SVM, KNN, Logistic Regression, and neural networks for detecting
heart disease, the accuracy rate for KNN was 86.50% while logistic regression was 83.7% [7].
Research on breast cancer using data mining and machine learning has been carried out by
Higa using a Decision Tree and Artificial Neural Network, the two algorithms successfully
classify more than 92% of cases correctly in 10 trials. However, the Neural Network algorithm
has an average level of predictive accuracy that is better (the correct classification rate is up
to 95.9%) [8]. Research conducted by Derisma also uses a Neural Network with optimization
using a Genetic Algorithm to obtain an accuracy of 97.24% [9].

The purpose of this study is to compare five algorithms, namely Logistic Regression, K
Neighbors Classifier (KNN), Decision Tree Classifier, Deep Neural Network, Genetic Algorithm.
Based on these algorithms, it will be determined which algorithm produces a better accuracy
value.

2 METHODS
2.1 Dataset

The dataset used in this study is Breast Cancer Wisconsin (Diagnostic) Dataset obtained
from UCI Machine Learning (see https://www.kaggle.com/datasets/uciml/breast-cancer-
wisconsin-data). The dataset consists of 33 features and 569 data. This dataset contains
patient diagnosis information and the value of breast cancer image computation results.
Diagnosis consists of two classes, namely benign and malignant. A total of 357 patients were
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diagnosed as having benign breast cancer and 212 patients were diagnosed as having
malignant breast cancer. It can be seen if the target has imbalanced data.

2.2 Classification Algoritma
2.2.1 Logistic Regression

Logistic Regression is often used in medical research, especially since this procedure is
readily available in statistical software packages. Logistic Regression is a statistical model that
describes the relationship between the qualitative dependent variable and the independent
variable [10][11][12]. Where pu is the location of the parameter (the midpoint of the curve

where p(p) = %) and s is the scale of the parameter, see Equation [1].

1
P = oewn (1)

2.2.2 K Neighbors Classifier (KNN)

KNN clusters each test sample based on the nearest neighbor k value. The cluster whose
center has the minimum distance from the test sample is selected as the appropriate reduced
training dataset [13][14]. The quality of the KNN classification depends on how well the
closest neighbors are found. The chances of finding the exact k nearest neighbors also depend
on how well the large dataset has been trimmed. There are two functions in determining the
closest neighbor distance between them, see Equation [2] and Equation [3].

Euclidean:

d(x,y) = IR — yi)? (2)
Manhattan:

d(x,y) Xiz4lxi — yil (3)

2.2.3 Decision Tree Classifier

Decision Tree is a machine learning algorithm where each decision is described as a node
[15][16]. Each decision tree is built on several branches and nodes. Each node represents a
feature in the category to be classified and each subset defines a value that can be taken by
the node. The way this algorithm works is by comparing the numerical features with the
threshold values in each test. Roots, branches, and nodes in the decision tree are determined
by the entropy value and the gini index value, see Equation [4] and Equation [5].

c—1
Entropy() = — )" p(ilt) logp (il (4)
i=1
c—1
Gini(t) = 1— [p(i|t)? (5)
2,

2.2.4 Deep Neural Network

Deep Neural Network (DNN) is one of the Deep Learning algorithms which is inspired by
the human nervous system. Like the human brain, the DNN has neurons that are
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interconnected with each other. Deep Learning consists of several layers such as input layer,
hidden layer, and output layer [17][18]. This algorithm consists of 2 stages, namely Forward
Pass and Backward Pass. Forward pass is the stage where the input data will pass through
each neuron at each layer, starting from the input layer to the output layer. At this stage, the
error value will be calculated, see Equation (6) and Equation (7).

3
dOtj = Z Wji X + bj (6)
i

h;j = J(dotj) = max(O, dot]-) (7)
Second, there is the Backward Pass, which is the stage where the weight and bias values

will be updated using the error values that have been obtained at the Forward pass stage.

2.2.5 Genetic Algorithm

Genetic Algorithm (GA) or in Indonesian it is called Genetic Algorithm is one of the
algorithms whose way of working is inspired by Darwin's Theory of Evolution. GA population-

based algorithm. Each solution corresponds to a chromosome and each parameter represents
a gene [19][20].

2.3 Confusion Matrix

Measurement of the classification model can be seen through the confusion matrix. The
confusion matrix is a special table that visualizes the performance of the classification
algorithm. The confusion matrix table can be seen in Table 1.

Table 1. Confusion Matrix.

i Actual
Prediction o :
Positive Negative Total
Positive TP FP TP + FP
Negative FN FN FN +TN
Total TP +FN FP +TN TP+FP+FN+TN

From the confusion matrix, model accuracy can be obtained. Accuracy is the most
frequently used indicator to measure the classification performance of a model [21]. Model
accuracy can be obtained through the Equation [8]:

TP + TN

tion = 8
ACCUration = rp L FP + TN + FN) (8)

Where,
TP: True Positive, positive is classified as positive
TN: True Negative, negative is classified as negative
FP: False Positive, negative is classified as positive
FN: False Negative, positive is classified as negative
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3 RESULTS AND DISCUSSION

Comparison of the accuracy of each of the algorithms, as follows in Table 2.:

Table 2. Accuracy comparison

Model Accuracy

Logistic Regression 0.96

K Neighbors Classifier (KNN) 0.94

Decision Tree Classifier 0.92
Deep Neural Network 0.96
Genetic Algorithm 0.96

The computing process for each model uses Google Collab. Tests are carried out by
comparing simple machine learning algorithms with deep learning algorithms. Simple
machine learning algorithms include Logistic Regression, KNN, and Decision Tree. The test
results show that the Logistic Regression model has a training accuracy value of 98% and a
testing accuracy value of 95% as shown in Figure 1. Matrix evaluation shows that this model
has an accuracy of 96% with a precision value of 97%, a recall of 92%, and an f1-score of 94%
for patients diagnosed with breast cancer.

precision recall f1-score support

0 0.95 0.98 0.97 108

1 0.97 0.92 0.94 63

accuracy 0.96 171
macro avg 0.96 0.95 0.96 171
weighted avg 0.96 0.96 0.96 171

Figure 1. Logistic Regression model result.
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The K Neighbors Classifier (KNN) model has a training accuracy value of 96% and a testing
accuracy value of 93% as shown in Figure 2. Matrix evaluation shows that this model has an
accuracy of 94% with a precision value of 95%, a recall of 87%, and an fl-score of 91% for
patients diagnosed with breast cancer.

precision recall f1-score support

0 0.93 0.97 0.95 108

0.95 0.87 0.91 63

accuracy 0.94 171
macro avg 0.94 0.92 0.93 171
weighted avg 0.94 0.94 0.94 171

Figure 2. K Neighbors Classifier (KNN) model result.

The Decision Tree Classifier model has a training accuracy value of 96% and a testing
accuracy value of 92% as shown in Figure 3. Matrix evaluation shows that this model has an
accuracy of 92% with a precision value of 87%, a recall of 94%, and an fl-score of 90% for
patients diagnosed with breast cancer.

precision recall f1-score support

0 0.96 0.92 0.94 108

1 0.87 0.94 0.90 63

accuracy 0.92 171
macro avg 0.91 0.93 0.92 171
weighted avg 0.93 0.92 0.92 171

Figure 3. Decision Tree Classifier model result.

Furthermore, for algorithms based on deep learning, there are Deep Neural Networks
(DNN) and Genetic Algorithm (GA). The DNN algorithm uses 5 layers where 2 of them are
input and output layers and the other 3 are hidden layers. RelLU is used for the activation
function in each hidden layer. In addition, the output layer uses the sigmoid activation
function because the dataset is a binary class. The comparison between the train size and the
test size is 7:3. The training process was carried out for 100 epochs with Adam as the
optimizer.
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The results show that the DNN model has an accuracy value of 96% with a precision value
of 90%, 98% recall, and 94% fl-score for patients diagnosed with breast cancer as shown in
Figure 4., Figure 5., and Figure 6.

precision recall fl-score  support

0 0.99 0.95 0.97 113

1 0.90 0.98 0.94 58

accuracy 0.96 171
macro avg 0.95 0.96 0.96 171
weighted avg 0.96 0.96 0.96 171

Figure 4. Deep Neural Networks (DNN) model result.
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Figure 5. Graph of the accuracy of the Deep Neural Networks (DNN) model.
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Model loss
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Figure 6. Graph of the loss of the Deep Neural Networks (DNN) model.

In the Genetic Algorithm, the existing data will first be classified using the MLP Classifier
and Decision Tree algorithms. The classification results show that in the MLP classifier, the
training process has an accuracy value of 89% and 90% in model testing. Whereas in the
Decision Tree algorithm, the training process has an accuracy value of 100% and 94% when
testing the model. After doing the classification, then implement the GA. The specified
population size is 100, meaning that the generation to be used is half of the population,
namely 50. After retraining, it was found that when adding GA as the optimizer of MLP and
Decision Tree, the accuracy rate will increase to 96%.

4 CONCLUSION

The conclusions obtained in this study are that 5 (five) algorithms are used, namely logistic
regression, KNN, Decision tree classifier, deep neural network, and genetic algorithm using
the Breast Cancer Wisconsin (Diagnostic) Dataset obtained from UCI Machine Learning. The
research results obtained that deep learning classification algorithms have a tendency to
obtain high accuracy. The deep learning algorithms in question are deep neural networks and
multilayer perceptron-genetic algorithms which get 96% accuracy. Meanwhile, the machine
learning algorithm that has the highest accuracy is the logistic regression algorithm, which is
96%, then KNN with 94%, and decision tree classifier with 92%.
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ABSTRACT

The Sahabat Sampulo Foundation is dedicated to supporting
and empowering underprivileged individuals by providing
them with opportunities to engage in productive activities.
However, the process of selecting the most suitable
individuals for various productive projects can be challenging
due to the large number of applicants and the diverse range
of skills required. To address this issue, a Decision Support
System (DSS) utilizing the Profile Matching Method is
proposed. Making decisions is one of the most basic things
in everyday life, in the decision-making process humans are
often faced with many alternatives to choose from, so that
in a problem, several decision makers can make different
decisions. The advancement of this technology has also been
put to good use by the Sahabat Sampulo Foundation to
determine the selection of productive and unproductive
employees. Because it still uses traditional methods
subjectively and manually, from these problems a system is
needed that can help determine employee data decisions for
the Sahabat Sampulo Foundation. This Profile Matching
method compares the value and actual data of a profile that
will be assessed with the profile value that is applied.
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1. INTRODUCTION

The discipline of human resources or employees is one of the many factors that can affect
the performance of a company or foundation. Human resource discipline is formed by
recording experiences and lessons from various repeated deficiencies in the process of
training employee discipline [1].

At the moment, the Sahabat Sampulo Foundation has various problems experienced by
several companies and the Sahabat Sampulo Foundation in determining the best employees,
the determination is made not only by direct appointment by management and not by means
of subjective assessment, but a company must evaluate employee performance in certain
period [2].

In addition, the condition that is a problem at the Sahabat Sampulo Foundation in
determining the best employee lies in the evaluation process which is still carried out
manually. According to [3]. This makes it difficult for companies to determine the eligibility of
the best employee [3]. Furthermore, the problem of subjectivity in the selection of productive
and unproductive employees is an almost unavoidable problem. Management and employees
need a performance appraisal process that is accurate and fast and can provide direct
feedback and improvements in the work environment [4]. One of the factors that need
serious attention for managers of a company or agency is decision making. To make a
decision, careful analysis and calculations are needed, depending on the number of criteria
that affect the problems that require a decision to be interrelated [5].

Along with the times, system development efforts have increased in terms of complexity
and integration. The system can not only save 10%-20% of the project budget, but also
prevent half of all failures [6]. In assessing human resources or employees, companies are
starting to follow Information Technology (IT) such as Decision Support Systems (SPK) with
the aim that the assessment carried out by the company will suit the company's needs [7].

To overcome some of the problems that have been described by researchers, this study
aims to use a Decision Support System (DSS) with the Profile Matching method. The use of
this method aims to make it easier for the Sampulo Friends Foundation (YSS) to select
productive and unproductive employees.

The reason for using the Profile Matching method is because Profile Matching is an
appropriate method for making decisions that is closely related to the value of job
performance and competence because the calculations are carried out by weighting and
calculating competency gaps [9]. Researchers chose the Profile Matching method compared
to other methods in decision support systems because the Profile Matching method considers
logical consistency in the assessment used to determine priorities so as to produce
alternatives that are not many at the same time have a short time and have better accuracy
compared to other methods [9].

2. METHODS

This chapter explains the approach and steps used in the research to develop a Decision
Support System for the Selection of Productive Individuals at Sahabat Sampulo Foundation
using the Profile Matching method. This section consists of the following sub-sections: types
and research location, research approach, data sources, data collection method, data
processing and analysis methods, system testing techniques, and system development
method.
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2.1. Types and Research Locations

This research was conducted using this type of research. This research implemented a
solution to the problem of selecting employees with a decision support system, namely using
the Profile Matching Method. This research was conducted at the Sampulo Friends
Foundation (YSS) which is located at JI. Sultan Dg. No. 4 Malimongan Baru, Bontoala District,
Makassar City, South Sulawesi.

2.2. Research Approach

This study employed a comprehensive research approach by combining quantitative and
gualitative methodologies. The quantitative approach involved collecting and analyzing
numerical data to examine the impact of decision support system variables on identifying
productive and unproductive employees at the Sahabat Sampulo Foundation (YSS) using the
Profile Matching method. The qualitative approach involved gathering and analyzing non-
numerical data, such as interviews and observations, to gain deeper insights into contextual
factors and individual perspectives. By utilizing both approaches, this study aimed to provide
a holistic understanding of the relationship between decision support system variables and
employee productivity at YSS.

2.3. Data Source

The source of the data in this study is using library research which is a way of collecting
data from several books, journals, theses, which are related to the intent of the management
information system which can be used as a reference for discussing this issue. Linkage to
online or internet data sources as well as results from previous research as reference material
for future researchers.

2.4. Method of Collecting Data

1) Interview: The interview process was conducted to obtain information in the form of:
conducting interviews with the managers of the Sahabat Sampulo Foundation to obtain
employee information.

2) Literature Study: In this study, the literature study was conducted by collecting data
sourced from reference books, journals, papers, and theses related to information
systems and website decision support systems.

3) Observation: Make direct observations of the object of research to the employees of the
Sahabat Sampulo Foundation.

2.5. Data Processing and Analysis Methods

1) Data Processing: Data processing in question is by assigning an identity code and
presenting in a tabulation table each data to be analyzed such as processing report data,
report formats and efficiency and effectiveness data obtained from user observations in
using the application.

2) Data Analysis: The analysis used is the analysis of quantitative and qualitative approaches,
where the quantitative approach emphasizes testing theory through measuring variables
using statistical procedures.
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2.6. System Testing Techniques

In this study, the researchers have adopted a rigorous testing approach to evaluate the
functionality and performance of each released feature. Specifically, they employed black box
testing techniques to systematically assess the system's behavior and ensure its adherence to
the specified requirements. Through black box testing, the researchers aimed to uncover any
potential issues or bugs that may arise during user interaction with the system. The testing
process involved simulating various scenarios and inputs to validate the expected outputs and
identify any discrepancies or anomalies.

Furthermore, to evaluate the effectiveness and efficiency of the system, the researchers
conducted detailed observations on the tasks assigned to the users. These observations
aimed to gauge the user's ability to successfully perform the assigned tasks using the system's
features. Additionally, the researchers recorded the time taken by the users to complete each
given task, providing insights into the system's efficiency in supporting task completion. By
closely observing user interactions and task performances, the researchers could identify any
usability challenges, bottlenecks, or areas where further improvement was required.

The combination of black box testing and task observations allowed the researchers to
gather comprehensive data on the system's performance, usability, and overall effectiveness.
This data-driven approach provided valuable insights into the system's functionality, user
experience, and potential areas for enhancement. Ultimately, by meticulously testing and
observing the system's features, this study aimed to ensure the reliability and usability of the
developed system, contributing to its successful implementation and user satisfaction.

2.7. System Development Method

In In this study, the researcher opted to utilize the Waterfall methodology as the system
development method. The Waterfall model is a widely recognized and established approach
that follows a sequential development process. It is characterized by distinct phases that are
completed in a linear fashion, with each phase building upon the completion of the previous
one.

The Waterfall model typically consists of several key stages, including requirements
gathering, system design, implementation, testing, deployment, and maintenance. In the
requirements gathering phase, the researcher carefully documented the system's functional
and non-functional requirements, ensuring a clear understanding of the project's objectives
and scope. Subsequently, the system design phase involved creating a comprehensive
blueprint that outlined the system's architecture, components, and interrelationships.

Once the design phase was completed, the implementation stage commenced, where the
researcher translated the system design into actual code and developed the necessary
software components. Following the implementation, rigorous testing was conducted to
validate the system's functionality, performance, and reliability. The testing phase involved
various testing technigues, such as unit testing, integration testing, and system testing, to
ensure the system met the predefined requirements.

Upon successful completion of testing, the system was ready for deployment. This phase
involved the installation and configuration of the system in the intended environment,
ensuring smooth integration and compatibility with existing infrastructure. Finally, the
maintenance phase focused on ongoing support, bug fixing, and system updates to ensure
the system's longevity and optimal performance.
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By adopting the Waterfall model in this study, the researcher aimed to establish a
structured and systematic approach to system development. This methodology allowed for a
clear progression through each stage, enabling comprehensive documentation, thorough
testing, and effective project management. Additionally, the Waterfall model facilitated
better control over project timelines, costs, and deliverables, contributing to the successful
development and implementation of the proposed system.

3. RESULTS AND DISCUSSION

This chapter provides a comprehensive discussion on the findings and analysis derived
from the successful implementation of the Decision Support System (DSS) for the Selection of
Productive Individuals at Sahabat Sampulo Foundation, utilizing the Profile Matching method.
It delves into various sub-sections that shed light on different aspects of the implementation
process. Firstly, the waterfall approach is explored, which entails a systematic and phased
progression through the project stages, ensuring a well-organized and structured
development process. Next, the chapter delves into the system implementation phase,
highlighting the intricate steps taken to integrate the DSS into the existing infrastructure of
Sahabat Sampulo Foundation, resulting in a seamless and efficient operation. Subsequently,
the blackbox testing is discussed, which involved meticulously examining the functionality of
the system from an end-user perspective, ensuring that it met the desired requirements and
delivered the intended outcomes. Furthermore, the chapter addresses the evaluation of the
system's usability through the employment of the System Usability Scale (SUS), enabling a
comprehensive assessment of the user experience and satisfaction levels. Lastly, the chapter
delves into the Profile Matching testing, providing an in-depth analysis of this method's
effectiveness in selecting productive individuals for Sahabat Sampulo Foundation, unveiling
valuable insights into the decision-making process. By delving into these sub-sections, this
chapter offers a comprehensive overview of the implementation process and sheds light on
the effectiveness and performance of the DSS, thus providing valuable insights for future
improvements and enhancements.

3.1. Waterfall

In the development process using the waterfall methodology, multiple stages were
followed to ensure a systematic and sequential approach [11]. One of the key aspects of the
waterfall methodology is the release management process, which involves dividing the
development into distinct releases. Throughout the development process, two releases were
carried out, each representing a milestone in the project. These releases included the
implementation and deployment of a functioning system, as depicted in Figure 1. The first
release focused on the initial development and testing of core functionalities, while the
second release involved further refinements and enhancements based on feedback and
requirements. Each release was carefully planned and executed, with thorough testing and
quality assurance measures in place [12-15]. The waterfall approach ensured a step-by-step
progression in the development process, allowing for systematic and manageable releases of
the system, such as running system as seen in Figure 1.
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Figure 1. Running system analysis.

3.1. System Implementation

During the development process of this system, one of the crucial steps involved the
creation of an intuitive and user-friendly interface. The interface design, depicted in Figure 2
and Figure 3., was carefully crafted to ensure optimal usability and seamless interaction for
users. Extensive attention was given to the visual elements, layout, and navigation of the
interface to provide a smooth and efficient user experience. By incorporating user-centered
design principles, such as clear labelling, intuitive icons, and logical information hierarchy, the
interface aimed to enhance user engagement and facilitate effortless system exploration.
Moreover, the interface design was informed by extensive user feedback and iterative testing,
enabling the identification and resolution of any usability issues or challenges. Overall, the
meticulous development of the interface played a pivotal role in ensuring the effectiveness
and user satisfaction of the system. More details can be seen from Figure 2 and Figure 3.

Sistem Pendukung Keputusan Kanyawan
Terbaik Yayasan Sahabat Sampulo

Login

Figure 2. System interface.
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Figure 3. System interface.
3.2. BlackBox Testing

The blackbox testing method is commonly employed in software testing. To document the
testing results, a blackbox table is used, facilitating systematic and structured testing. This
table captures various test cases, along with their detailed information such as test scenarios,
steps taken, inputs, and expected outputs (refer to Table 1.). By utilizing the blackbox table,
the testing team can effectively track and analyze the testing outcomes, ensuring the
application or system meets the predetermined requirements and specifications [16-20].
More details can be seen from Table 1.

Table 1. Login test.

Input Data Expectation Observation Conclusion
A login f ill Login interface. Displ
System accessed. <'3g|.n orm will appear ogln interface ' .|sp ays a
. .| consisting of a username and | login form consisting of a
Edit text and login Accepted
password after that enter the | username and password and
button Pressed - -
user database validation. can perform user validation
Information Display da!ta in the form of | Displays d.ata in the form of Accepted
employee information. employee information
. , Displays data in the form of
Employee | Display an employee’s data employee information Accepted
. . Successfully displays detailed | Accepted
Choose to add data show  details  of  adding data on the addition of
employee data.
employees
Change analysis | It shows that the analysis | Shows the analysis module has | Accepted
module. | module has registered registered
Choose the delete | Delete the selected sub criteria | Deletes the selected sub | Accepted
button | data. criteria data
. . Display data in the form of | Displays data in the form of | Accepted
Process information . . . .
process information process information
lect the Detail . . A ted
Select the Details Show data Displays detailed data ceepte
button.

3.3. SUS Testing

The decision support system software is tested through usability testing. To assess
usability, the author utilizes the system usability scale (SUS), which is used to evaluate the
overall usability of a system. The SUS test involves presenting users with ten questions and
five alternative answer scales. These answers range from "strongly agree" to "strongly
disagree" [10]. This is depicted in the following image, as shown in Figure 4.
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Figure 4. Running system analysis.

The results of the SUS (System Usability Scale) test showed 87% and received an
"Excellent" ive rating and received Grade "A". This means that in terms of usability or usability,
this has been appropriate and acceptable to Una. And after being tested functional, this is
also functioning properly and can produce Profile Matching calculations that are the same as
manual calculations.

3.4. Profile Matching Test

The Profile Matching method is as follows:

1)
2)

Determine the criteria for the data needed.
Determine the aspects used for assessment

The following are the stages in using the Profile Matching Method:

1)

2)

Gap Profile Mapping. The gap referred to here is the difference/difference in the value
of each aspect with the target value. The following is the profile gap mapping formula:
Gap = Applicant Profile — Profile Value.

Weighting. After calculating the gaps for each applicant, then each employee profile
is given a weighted value based on the gap value weight table.

Calculation and grouping of core factors and secondary factors. After determining the
weight of the gap value, then each aspect is further divided into two groups, namely
the core factor group and the secondary factor group. Core factors, criteria
(competencies) that are most important or prominent or most needed by an
assessment that is expected to obtain optimal results. Secondary factors are items
other than those in the core factor.

Calculation of Total Value. From the calculation of the core factor and secondary factor
of each aspect, the total value of each aspect is calculated which is estimated to affect
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the performance of each profile. Calculation of the total value can be shown in the

equation [1].

N = (X)% NCF + (X)%NSF

(1)

Information

N : The total value of each aspect

NCF : The average value of the core factor
NSF : Average value of secondary factor
(X)% : The percentage value that is inputted

Rank Determination Calculation The end result of the Profile Matching process is
ranking. Determination of ranking refers to the results of certain calculations.
Calculation of the total value can be shown in the equation [2].

Ranking = (x)% Npd + (x)%Nu + (x)%Npg

(2)

Information

Ranking : Final Result

Npd : Value of Educational Aspects

Nu : Age Aspect Value

Npg : Value Aspects of Experience

(X)% : The percentage value entered.

For example

Unsatisfactory =0

Needs repair =

Meet expectations =2

Exceeded expectations =3

Awesome =4
W | CF20% &F 20% SF20% | CF20% | CF20%
: Lenalitas Kreatifitas Prestasi Komitriven | Dusiplin

5 = - 1 A, L I

A |0 |3|50| 035003 .~'.u|ﬁ 3501|440
B 1 [2fas| 1 ]|z|45{0]3 5.U|ﬂJi.nn3i.ni
C |1 |4|40|-1|4|40]|0]3 5.-:||J:| 3501 :+.5!
B 1| 2]45%] - J-J-"E|.‘-I-‘~I.'“-I-*~i14‘~!
E |0 |3|50| 0 |2|as|0]3 5.u|-:-.=:‘.ur-1-1-3
F.aza- 3 £ , %
Rﬂl.ﬁ a | b a -

Nilar Konverst GAP. Core Flactor

Figure 5. Core factor.

GAP Conversion Value: Core Factor

A=(4.0+50+50)/3=46
B=(5.0+5.0+4.5)/3=4.38

C=(45+5.0+4.0)/3=45

D=(45+50+45)/3=4.6
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E=(45+50+50)/3=48

GAP Conversion Value: Secondary Factor
A=(5.0+5.00/2=5
B=(5.0+4.5)/2=4.75
C=(5.0+4.0)/2=45
D=(45+4.0)/2=4.25
E=(5.0+4.5)/2=4.75

Table 2. Secondary factor.

Nama CF + SF Nilai Akhir Hasil Peringkat
A (4.6*%60%) * (5.0%40%) 2.76+2 4.76 2
B (4.8%60%) * (4.75*40%) 2.88+1.9 4.78 1
C (4.5%60%) * (4.5%40%) 27+1.38 4.5 3
D (4.6%¥60%) * (4.25%40%) 2.76 +1.68 4.44 4
E (4.8%60%) * (4.75*40%) 2.88+1.9 4.78 1

4. CONCLUSION

The conclusions of the thesis research entitled "Decision Support System for Selection of
Productive and Non-productive Employees at Sahabat Sampulo Foundation Using the Profile
Matching Method" are as follows:

1) The researcher conducted an interview, the researcher concluded the user's needs based
on the running system problems, the expected interface, and the desired output or output
by the Sahabat Sampulo Foundation (YSS) to facilitate the selection of productive and
unproductive employees. The needs of the Sahabat Sampulo Foundation include: The
system that will be created is expected to have an interface that is easily understood by
users or user experience. The system that will be created can provide the results of
selecting productive and unproductive employees effectively and efficiently. The system
that will be created can provide results that can be relied upon by Managers in selecting
productive and unproductive employees.

2) Based on the results of the questionnaire, it can be concluded that 80% of the presentation
of concise and direct information is achieved with an interface that is easy to use and
understand and predictable with a percentage of 60%. The navigation mechanism runs well
with a percentage rate of 40-80%, and with the application function running properly with
a percentage result of 80%.

3) In the Profile Matching Method, all criteria have a specified weight. So that it is likely to
have an influence on the assessment therein.

4) The test results of the System Usability Scale (SUS) on this system are 87.4 with grade "A",
this shows that this system is feasible to use and can facilitate solving the problem of
selecting productive and unproductive employees at the Sahabat Sampulo Foundation.
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1. INTRODUCTION

Alongside the fourth industrial revolution, the education system in Indonesia must
inevitably adapt to this continuously evolving digital era. It is not only the education system
that needs to adapt, but also teachers and students must utilize existing technology to the
best of their abilities in order to facilitate their tasks. One of the tasks that many teachers still
perform traditionally is attendance, which is mandatory before starting a lesson at school.

The attendance system used in the Indonesian education world, especially in schools
located far from urban areas, still relies heavily on paper sheets. This paper-based attendance
system has many shortcomings [1]. One of the issues with this system is the excessive use of
paper, which indirectly impacts the environment and may contribute to global warming since
paper is made from trees [2]. Additionally, excessive paper usage can lead to a pile-up of
documents, making it difficult to find specific files when needed. Furthermore, a paper-based
system is prone to data redundancy, resulting in more paper usage and excessive costs to
purchase paper [1]. This system is also highly vulnerable to data manipulation by
unauthorized individuals [3]. Additionally, data storage in a paper-based system is susceptible
to loss and damage.

In the midst of current technological advancements, there are already many ways to store
data without relying on paper. A paperless document management system that exists today
can simplify the documentation process itself, including the attendance system that is still
paper-based. With a paperless system, student attendance data can be better organized,
improved, cost-effective, and indirectly reduce paper usage, which may have a positive
impact on the environment.

One way to digitize the attendance system is by utilizing Radio Frequency Identification
(RFID) sensor technology. RFID is a technique used to identify objects using radio waves. RFID
involves two devices in its process: a tag and a reader. The usage of RFID is straightforward—
users simply attach the tag to the reader, and the reader will identify the tag. Each tag has a
unigue ID number, ensuring that no tags have the same ID as others. RFID technology is
suitable for fast and automated operational activities.

With RFID technology, the attendance system becomes much easier and faster. Each
student and teacher will have a tag with a unique ID representing their identity. Students and
teachers can independently record their attendance by attaching their respective tags to the
readers located outside the classroom or in designated areas [4][5]. The inputted data from
the tags will be processed and stored in a database, ensuring more accurate and well-
organized data compared to manual attendance, which is prone to human errors [4]. With
RFID technology, teachers no longer need to call out each student's name for attendance, and
relevant staff can easily monitor teacher attendance.

The RFID-based attendance system will have many positive effects, benefiting both
teachers and students in schools [6]. Firstly, since all data will be digitally stored in a database,
it reduces the foundation's expenses for purchasing paper and/or books solely used for
student attendance records. Additionally, attendance can be taken much faster as it is done
by the students themselves, and indirectly, the RFID-based attendance system introduces the
extent of current technological advancements to underage students [7]. Since the data is
stored in a database, data storage becomes more structured, and data security is significantly
improved compared to manual attendance records on paper [8][9].
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2. METHODS

This research was conducted through direct observation at Noor Fagih Usman Foundation
using a quantitative survey method. The research involved data collection at the relevant
institution and interviews with the Chairman of the Foundation. The data obtained from the
observation and interview at Noor Fagih Usman Foundation are as follows:

1.

uAwN

Redundancy or overlapping of attendance data has occurred.

The foundation's head cannot control which teachers enter.

Attendance data needs to be stored in a digital format such as Excel.

Teachers or staff at the institution do not have laptops or computers.

There are three busy session schedules: early childhood education in the morning,
tutoring in the afternoon, and children's religious study in the evening.

After the data was collected, the research proceeded to the next stage, which is the
development phase. This research focuses on the goal of developing, expanding, and further
exploring the attendance system based on a theory within the discipline of technology. The
flowchart of this research method is shown in Figure 1.

i

Figure 1. Research Method Flowchart.

In the design of the teacher and student attendance system at Noor Fagih Usman
Foundation, this institution utilizes a hardware system consisting of Arduino Uno
microcontroller, NodeMCU ESP8266 microcontroller [10], Raspberry Pi 2, RFID Module, LCD
12C, Access Point, Mini Buzzer Alarm, and two LEDs (green and red). The architectural diagram
illustrating the hardware components in this system is shown in Figure 2.
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Figure 2. System Architecture Diagram.

This system consists of several components, each with its own function, and there are
relationships between these components. The relationships between the components can be
depicted through a system block diagram, with each component represented by a block. The
block diagram of the teacher and student attendance system can be illustrated as shown in
Figure 3.
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Figure 3. System Block Diagram.

The block diagram shown in Figure 3. represents the basic overview of the system design.
A detailed explanation of the above Block Diagram is as follows:

2.1 LED/LCD/BUZZER

LED, LCD, and buzzer are devices that display and provide notifications to indicate
interactions between the system and users.

2.2 RFID Reader

The RFID reader is responsible for reading information from RFID cards. This information
will be used to fill in parameters or queries when making requests to the server. The RFID
reader module plays a crucial role when users interact with the system.
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2.3 Arduino Microcontroller

Arduino is used to receive data read by the RFID reader module. The received string data
will be processed or assembled to make requests through NodeMCU.

2.4 NodeMCU Microcontroller

NodeMCU is used to identify or retrieve data from Arduino for processing. NodeMCU is
also used to transfer GET requests to the server, and because it has a WiFi module, it can be
used for GET requests to the Raspberry Pi server.

2.5 AP/Router

Since the built system is a local system, which means the attendance system is not
connected to the internet, an AP/Router is used as a provider of local network access. Data
can be forwarded from NodeMCU to the Raspberry Pi server.

2.6 Server (Raspberry Pi)

In this attendance system, Raspberry Pi is used as the server [11], which serves as the
database storage used by users [12]. Requests sent from the NodeMCU microcontroller or
smartphone will be received by the server. After the server receives the request, the response
will be sent back to the requester. This response contains the requested components or
information.

2.7 Smartphone

Users need a device to communicate with the system, and one of the devices is a
smartphone. This device is used to make requests to the server, allowing users to interact
with the system. The smartphone functions as a platform to view user data and attendance
data through the browser. Since the system runs on a local network, the smartphone needs
to be connected to the same network to use all the features of the attendance system web
app.

The system flow diagram in Figure 4. shows how the interaction is performed with the
system, starting from the card being read by the RFID reader, entering the predefined process
request of the Arduino microcontroller. After processing, the request will be forwarded
through NodeMCU to the predefined process request of the Raspberry Pi. The request
received will generate a response, which will be sent back as an answer from the server. The
response will be sent back through NodeMCU and processed to display the obtained answer
from the server through the buzzer, LCD, and LED.

Request
» mikrokontroler
arduino

PR N—

NodeMCT
] meneruskan
request

Request
Raspberry PI

Tampilkan
output
pada

Buzzer. LCD. LE

Response
NodeMCU

Figure 4. Flowchart of attendance system.
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As mentioned earlier, the Arduino microcontroller is the component where the predefined
process request takes place. This process involves data processing, where the information
obtained from the card read by the RFID reader is assembled with the Arduino microcontroller
to make a request. The execution of this sequence is then passed on by the NodeMCU. The
flowchart illustrating this process can be seen in Figure 5.

-

megnolah data dari

Menerima data return request

Request dari RFID dan rokontrol
mikrokontroler RFID 1mmbllngil;t:g’; kedalan s p?oc:sso ]

\

Figure 5. Flowchart of predefined process request microcontroller.

After the data from Arduino is forwarded to NodeMCU, NodeMCU will then make a request
to Raspberry Pi. The data from NodeMCU's request will be processed in the predefined
process on Raspberry Pi to obtain a response. The response will be sent back as a reply,
containing the information requested. If the requested information is found, the response
will indicate success along with the answer. However, if the requested information is not
found, the response will still be given but will contain information that the request cannot be
processed. The flowchart illustrating this process can be seen in Figure 6.
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Figure 6. Flowchart of predefined process Rasspberry PI.

After obtaining the response from the request by the predefined process response
microcontroller, the NodeMCU microcontroller will process the response further in order to
display it. The process response of the microcontroller can be illustrated in Figure 7.
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Figure 7. Flowchart of predefined process response microcontroller.

If the sent response is successful, the successful display and notification will be returned.
However, if the received response fails (the requested data is not available), the failed display
and notification will be returned.
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Since this system is web-based, users can access their attendance history through the
browser on their smartphones. In order to access the attendance history, the smartphone's
browser needs to send a request to the server. The process from the smartphone to the server
to retrieve attendance data from the server can be illustrated with a flowchart in Figure 8.

] .q@gﬁkﬁ;fﬁéfi@@kﬂj ﬂ‘E} l{ e
G e, bt Al didahi
o Foms /

Figure 8. Flowchart diagram smartphone to server.

Smartphones and devices can communicate directly if the smartphone makes a request
through the browser on the smartphone. Therefore, the requests made through the browser
can be received directly by the server, and the server can also send responses directly.

The wiring diagram for the hardware components of the teacher and student attendance
system can be illustrated in Figure 9.

Figure 9. Hardware Wiring Diagram.

The conceptual design of the Entity Relationship Diagram (ERD) for the software of the
teacher and student attendance system can be illustrated in Figure 10.

user_logs

devices user_cards PK | id

PK | device uid PK | card_uid s FK | card_uid
device_name card_status check_in_date
device_dept Fk | device_uid time_in

device_mode timestamps time_out

timestarmps card_out

user_infos

users PK | UniguelD
PK | UniguelD FK | card_uid
name nama
email nender
passward address
rale DoB
status unigue_number

timestamps

Figure 10. Entity Relationship Diagram (ERD).
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The last one is the conceptual design of the RFID card/keychain and the junction box as the
casing for the hardware of the teacher and student attendance system at Noor Fagih Usman
Foundation. These designs can be illustrated in Figure 11. and Figure 12.

. 123 aBC

Figure 11. card/keychain design.

Xz 10tE3y e 1o |

Figure 12. junction box design as casing.

3. RESULTS AND DISCUSSION

For the implementation, this system is divided into several menus. Each menu has different
functional features and actors, which will affect the process. The use case actors in this system
include:

1. User, with read-only access, can only view attendance history.

2. Staf, with access rights, can view attendance history and user card data.

3. Actor Admin, with the highest access rights, can view attendance history, user card
data, and WebApp user data. They can add user cards and WebApp accounts, modify
user card information and WebApp credentials, delete user cards and WebApp users,
as well as create, modify, and delete RFID devices for attendance purposes.

In Figure 13., it shows the interface of the login page of the WebApp. This login page is
used by various actors to access the main page of the attendance system. There is a feature
to create an account in Figure 14., specifically designed for new users who will have their
account creation requests accepted or rejected by the admin actor [13][14].

Selamat Datang!

Fagih sman

Figure 13. Login Page WebApp.
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Buat Akun!
Fagih Usman
Your Educal

on Solution

Figure 14. Creating Account Page WebApp.
Table 1. Login Page Description

Object Usage Description
Login . . . .

N Enter the registered email and password credentials, then Usage rights for a
Authentication ress “Login” valid account
Account P gin-

Account Press “Create Account!”, then fill in the account information Creatine a new
. and credentials. After that, wait for the request to be accepted &
Creation WebApp Account

and the actor's role to be assigned by the admin.

If logged in as an admin, the main menu of the web application specifically designed for
admins will appear. It can be seen in Figure 15.

i Linile o Wakctn Waktu i Ha
Intimasi Porggiing S e " A Eant s Masik Kalar©. DERArEmEn Py

o gt o b abe e

e

Sk nmanatn e

Figure 16. Main Page WebApp Staff.
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Figure 17. Main Page WebApp User.

On the homepage of the WebApp, can be seen in Figure 16. and Figure 17., regardless of
the user's access level (admin, staff, or user), a table displaying the attendance history for the
current day (Dashboard) will be shown [3][8]. The main functions of the navbar are primarily
for navigation to other features. To access other WebApp features, there is a dropdown menu
titled “Menu Absen” (Attendance Menu) and a specific dropdown menu for admin actors
titled “Menu Admin” can be sen in Figure 18. and Figure 19. Within the “Menu Absen”,
several sub-dropdowns will appear to access different system features, such as “Informasi
Pengguna” (User Information), “Perangkat” (Devices), “Kartu” (Cards), and “Histori
Pengguna” (User History) can be seen in Figure 20. Meanwhile, within the “Menu Admin”,
there is one sub-dropdown to access the “Akun” (Account) feature in Figure 21. The
description of these menu shown in those figure can be seen in Table 2., Table 3., Table 4.,
Table 5. However, the usage of these features is restricted based on the user's role for security
reasons [9][17][18].

Fagih Usman

Daaftar Informasi

s 7a392125014 @

Figure 18. Information Page User on Admin.

Table 2. Description of User information page for Admin.

Object Usage Description
Add user data Press the "+Add Data" button, then fill in the Register and add a new user
data for the new user and click the save
button.

Edit User Data Click the pencil icon in the "action" column Modify the identity of the
and the row of the selected user. selected user

Delete User Data Click the cross icon in the "action" column and Delete the selected user
the row of the selected user.
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Figure 19. Page Device for Admin.

Table 3. Description of the Device Page for Actor

Object Usage Description
Add Press the "+Add Device" button, then fill in the device name Register and add a new
Device and department, and press the add button. attendance device.
Edit Click on the pencil icon in the "action" column and the Modify the identity of the
Device selected device row to edit the device. selected device.
Delete Click on the cross icon in the "action" column and the .

. . . Delete the selected device.

Device selected device row to delete the device.

Ceafzar Akun

8eed!

Figure 21. Account Page on Admin.

DOI: https://doi.org/10.17509/coelite.v2i2.59723

p- ISSN 2829-4157 e- ISSN 2829-4149



Dhimaz et a'l, Teacher and Student Attendance System at Noor... | 122

Table 4. Description of User History Page on Admin.

Object Usage Description

Filter the data based on the

Press the "Filter" button above the "search" text .
parameters input by the

Filter field and specify the parameters to filter the
user.
data.
Search for a name based on
Search Click on the text field above the right side of the what is entered in the

table and enter the name to be searched. "search" text field.

Click on the "Export" button next to the "RESET!" Export the data according

Export button and specify the parameters to limit the tothe parameters specified
data to be exported. by the user in .xlIsx format.
Reset Click on the red button with the title "RESET!" Delete all history data.

next to the "export" button to reset the data.

Tabel 5. Description of Account Page on Admin.

Object Usage Description

Click on the cross icon in the "action" column
Delete WebApp Account  and the row of the account name to be
deleted.

Delete the
selected account.

Modify the
identity of the
selected account.

Click on the pencil icon in the "action" column

Edit WebApp A t
't WebApp Accoun and the row of the selected account name.

In the software testing of the WebApp for the Teacher and Student Attendance System,
black box testing with fuzzing technique and boundary value analysis technique were
employed [15][16]. Black box testing involves providing a set of inputs to the program, while
fuzzing is a technique for searching for bugs in software by injecting imperfect data, and
boundary value analysis focuses on identifying errors from the external or internal boundaries
of the software. The specific testing scenarios in this research are divided into two parts:
front-end and back-end testing, and hardware client and server architecture testing [17][18].
The testing scenarios are as follows:
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Table 6. Results and Testing of the Attendance System

Tested Objects Actor Action Descriptions Results
1. User History Page
Tapping The user attaches a card/keychain to the RFID, provided that the devices
. . . Succes
History Time In  mode has been activated.
. s
dan Time Out
An actor with admin access performs Log Filtering from a presence history. Succes
Log Filter The filters can be based on date, user, time, and RFID device in the .
department room.
An actor with admin access performs an export of the existing presence Succes
Export Excel . .
history data from the WebApp to a digital format such as Excel. s
Search An actor with admin access performs a search of the existing presence Succes
history data on the WebApp. s
. . . Succes
Reset An actor with admin access performs a reset of the presence history data. .
2. Device Page
List Devices An actor with admin access views the list of RFID devices distributed in the Success
RFID rooms per department within the institution or organization.
. An actor with admin access adds an RFID device for a new room. They then
Add Device . . S . Success
input the device name along with its corresponding department.
Delete Device  An actor with admin access deletes the desired RFID device. Success
An actor with admin access modifies a device, including the device name,
room department name, and RFID device mode status. The active mode
Edit Device status indicates that the device is in presence history mode, while the Success
inactive mode status indicates that the device is in user card/keychain
registration mode.
3. Card Page
An actor with admin access performs a search for card/keychain user data
Search Success
on the WebApp.
List of . . . . . .
. An actor with admin access views the list of registered card/keychain users,
Registered . . Success
marked with an active status.
Users
List of An actor with admin access taps a card/keychain to the RFID device with the
. device mode set to passive, intending to register a user's card/keychain.
Unregistered P 8 & [key Success

Users

Then, the admin actor can view the UID of the card user, which is still
unregistered, marked with a passive status.
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4. User Information Page

After the actor with admin access taps a card/keychain to the RFID device
with the device mode set to passive, intending to register a user's
card/keychain, they then navigate to the User Information page. They click

Add User Data  on the Add User Data button, select the desired Card UID, change the status Success
to active, and input user information including name, unique number, date
of birth, and address. Finally, they assign a role to the user (student or
teacher) and click the save button.

An actor with admin access performs changes to a desired card/keychain

Edit User Success
user.
Delete User An actor with admin access performs changes to a desired card/keychain Success
user.
5. Account Page
List of
Registered An actor with admin access views the list of registered WebApp accounts
. . Success
WebApp marked with an active status.
Accounts
List of A user who wants to create a WebApp account first performs a sign-up
Unregistered process on the WebApp login page. Then, the admin actor can see the
WebApp registered WebApp accounts marked with a passive status. If the admin Success
Accounts approves the creation of the WebApp account, they will assign a role

(admin, staff, user) and change the status to active.

Edit Account . . .
! u An actor with admin access performs changes to a desired WebApp account. Success

Delete Account An actor with admin access deletes a desired WebApp account. Success

6. Login Page & Object Logout

Login as User, . . .
g ' Please enter your email and password credentials to log in. Once entered

Staff, and . . . Success
. successfully, you will be directed to the main page.

Admin

Creating To create a WebApp account, please provide the desired credentials such as

Account name, email, and password. Once done, please wait for the admin actor to Success

WebApp approve the account creation.

Select the Logout button on the navbar. Upon doing so, the actor with any
Logout access rights will be automatically logged out from the system and Success
redirected to the initial login page.

4. CONCLUSION

Based on the testing results, the system is functioning well. The RFID reader module in the
system successfully reads data from tags, cards, and E-KTP (Electronic Identity Card) at a
distance of approximately 2-4 cm between the card and the RFID reader. The obtained data
consists of unique codes that are different for each card. After a successful card tap, each
unique code is automatically stored in the database, representing the identity of each card,
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including the number, name, date, and time of entry, as well as the date and time of exit for
both teachers and students who attend classes. By implementing this attendance system for
teachers and students, the effectiveness of teaching and learning activities at Yayasan Noor
Fagih Usman will be maximized. In the beginning of the class, teachers no longer need to
manually take attendance by calling out each student's name, thus allowing more time for
actual learning in the classroom without interruption.

However, it is important to note that the system is not created to be perfect. There is a
need for further in-depth research and development in managing the attendance system by
utilizing the latest technologies to ensure the effective and efficient management of student
and teacher attendance. For example, utilizing biometric face recognition as an input method
for student and teacher attendance.
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