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ABSTRACT

One of the determinants of student success in the future is the maximum management of interests and
talents. To support the classification of interests and talents in schools, it can be done by using exploratory
data analysis techniques. Exploratory data analysis (EDA) is one of the important stages in the data science
cycle. The EDA process carried out on elementary school student datasets comes from student interest and
talent questionnaires filled out by parents. EDA processing in this research uses several python
programming libraries. The purpose of this research is to find relationships or interrelationships between
items on the dependent variable and the independent variable which will later be carried out in model
building. The main methods used in the implementation of EDA are chi square and T-test. The results of this
study show the final variable analysis to determine interest and talent, so that it can be used as a basis for
developing interest and talent assessment applications.
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Introduction

The development of students in primary school is inseparable from the selection of appropriate
interests and talents. With the right exploration of interests and talents, it can create a strategy for student
self-development at school. It also aims to prepare students in determining career choices and matters related
to their future. Interest and talent are two different things. Interest is a sense of preference or interest in
something that exists without attraction or coercion [1]. Interest is very influential on the learning process
because with interest it can increase student enthusiasm in the learning process. Meanwhile, talent is
something that has been seen in human behaviour towards a certain skill [2]. With talent, the potential that
exists in a person can be developed for the better. Talent is more constant because it is given by God. If
utilised and developed properly, interests and talents can be the path to one's success.

Identifying children's interests and talents is a vital aspect. This is due to the need for each child to
have an educational program that suits their interests and talents, so that they can maximize the development
and utilization of these interests and talents. Some previous research on interest and talent analysis conducted
for early childhood is about the description of planning, implementation, and evaluation of the development
of students' interests and talents at Kak Seto Solo homeschooling. The research revealed that there are
obstacles in carrying out the development of interests and talents caused by the lack of openness of parents in
providing information. Most parents tend to force children to follow a certain profession without considering
the child's talent or interest. If parents routinely force children to do activities that are not in accordance with
their interests, this can cause children's discomfort in carrying out these activities [3], further research was
conducted to provide knowledge about homeschooling involvement that can provide children with greater
opportunities to explore and develop their interests and talents. The time flexibility of homeschooling,
compared to formal schooling, gives children more time to focus on self-development. Some children decide
not to continue school because they experience culture shock or are often bullied by classmates, so they
refuse to attend school for a year. In such situations, parents in response provide the best alternative by
choosing homeschooling. It is proven that homeschooling not only protects children from bullying
experiences but is also able to accelerate the development of their interests and talents [4]. Research
conducted in elementary schools explains that gifted children are those who, by professional definition, have
exceptional abilities that enable them to achieve highly. They consistently excel in one or more areas,
including general intellectual, creative, artistic/kinetic, and psychosocial or leadership [5].

This research was conducted at XYZ State Elementary School in Palembang City involving 144
students. This school does not have facilities to analyse students' specialisation. Whereas the process of
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determining interests and talents from an early age is done so that later students in elementary school can
recognise their potential and hone it so that the potential can continue to be developed until adulthood. This
certainly helps them to be able to plan and not be confused later when entering the next stage of education.
This study aims to see the extent to which the implementation of specialisation in the school is successful.
Usually, the counselling teacher at XYZ State Primary School divides the students' interests and talents
according to their preferences. If the student likes to play football, then every time there is a football match,
the student will be appointed to participate in the match. This is certainly not very effective because it could
be that students participate in football matches because they are invited by their friends. Therefore, this
research is intended to classify students interests and talents so that later teachers can direct students in
school activities based on their interests and talents. In this research, the interest and talent classification
process are carried out using exploratory data analysis techniques based on datasets obtained from schools.
Interest and talent datasets are obtained from filling out questionnaires by parents of students with reference
to several variables that determine interests and talents. The results of filling out the questionnaire will be
processed using several python libraries and to see the extent of the relationship between one variable and
another in determining the classification of interests and talents.

Research Methods

The research conducted was qualitative research with questionnaire data collection. The questionnaire
was created using google form and disseminated to 144 parents of first grade to 3rd grade elementary school
students. Parents filled in the google form with Likert scale answers. Likert scale is a very familiar
psychometric scale used for filling out questionnaires and is most often used for survey-related research
activities [6]. There are 5 types of Likert scale answers on the questionnaire which can be seen in table 1. The
person who gives the scale to the answer choices is the counseling guidance teacher. There are five answer
choices with confidence levels ranging from 0 to 100. The purpose of giving this range is so that parents can
ascertain whether the statements in the questionnaire are in accordance with the interests or talents of the
child.

Table 1. Likert Scale for Questionnaire Filling

Answer Scale Information
0 Do not know
20 Likely
40 Most Likely
60 Almost Certain
80 Certain
100 Very Sure

PARENTS QUESTIOMMAIRE FOR 50N
204 PALEMBAMG STUDENTS
REGARDING CHILDREMS INTERESTS
AND TALENTS

Figure 1. Parent questionnaire
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Figure 2. Questionnaire with Likert Scale

After getting the results from the parent questionnaire, the next step is to process the respondent's data
into tabulated data. Data tabulation can use a variety of equipment and usually starts with recording either
manually in a book or by using electronic media such as computers [7]. Ms. Excel or better known as
Microsoft Office Excel, is a very famous spreadsheet program and is ranked at the top of its category.
Microsoft Excel offers a wide range of features, including complex and flexible formula calculation
capabilities, powerful database management capabilities, and graphics processing expertise [8]. Excel is one
of the tools most often used for the data tabulation process with various equipment, ranging from manual
recording in ledgers to the use of computers as an auxiliary medium for data storage and processing. Data
tabulation will facilitate analysis activities in research. There are two types of variables in the data processing
process, namely dependent variables and independent variables. Included in the dependent variable are
interest labels and talent labels, while the independent variable itself consists of fifteen questionnaire items.
The dependent variable is the dependent variable that is influenced by the independent variable while the
independent variable is the variable that has a strong influence on the dependent variable [9]. Later this
tabulation data processing is used to select which items from the independent variable have the highest
relationship to the dependent variable. Analysis of the relationship between variables is processed with the
python language with the jupyter notebook tool.

Python was first developed in the late 1980s by Guido van Rossum from the Netherlands.
Implementation of this programming language began in late 1989. In 2000, Python 2.0 was released with
major new features. Since much of the code could not be easily ported to Python 3, the original end date of
Python 2 was extended to 2020. In 2022, the release of Python 3.10.4 and 3.9.12 was accelerated due to
numerous security issues. Today, Python has become one of the most widely learned and used programming
languages [10]. The use of the Python programming language can increase convenience and efficiency in the
data analysis process because Python is equipped with various libraries and functions that facilitate data
management for visualization purposes. In addition, Python also offers a variety of visualization options that
can be accessed through the library [11]. The Jupyter Notebook app introduced in 2015, has become a top
choice for data scientists working with big data analysis. Jupyter Notebook stands for Julia (Ju), Python (Py),
and R. It is a freely accessible web-based platform for creating and sharing code, computation results,
analysis visualizations, and text in the creation of computational narratives [12]. Jupyter Notebook has been
used to introduce open science to present and analyze data more easily. With its various features, this
application can be used for collaboration with other application programs, such as Google Drive, to draw
accurate conclusions [13]

Results and Discussion

All items in the interest and talent dataset are carried out exploratory data analysis with chi square and
T-Test. The t-test is a commonly used statistical method to test whether there is a significant difference
between the means of variables. The t-test research results show whether there is a significant difference
between the variables being compared [14]. In general, Chi Square is part of testing with statistical properties
with the aim of determining the relationship or relationship between several variables [15]. Chi square is
denoted by X2. T-Test is also part of statistical testing that supports testing the unrelatedness or difference
between several variables to get a conclusion whether the variable relationship is acceptable or not. There are
15 items in the independent variable, namely: 'Student's Class', 'Student's Age', ‘Critical Thinking', 'Likes to
Trade and Calculate', 'Likes Certain Types of Sports', 'Likes to Play Musical Instruments or Sing', 'Likes
Cooking Activities', 'Likes to Write, Read or Tell Stories', 'Likes to Draw, Paint or Color', 'Often participates
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in coloring, drawing or painting competitions', 'Likes to participate in storytelling, speech or poetry
competitions', 'Likes to participate in singing or acting competitions', ‘Good at singing, playing music', 'Good
at drawing, painting or coloring’, 'Good at acting activities'. And two labels on the dependent variable,
namely: 'Interest’, and ‘Talent'. After determining the variables involved in the research, the next step is to
apply phyton programming to find the relationship between one variable and another using the chi square and
T-Test tests. The libraries used for data processing with python are panda’s library, sciPy library, numPy
Library, Sklearn Library. In carrying out the process on exploratory data analysis, the data used must have a
.csv format. The process of calling the .csv dataset using the Pandas library with the alias "pd" through the
"read_csv" function so that it displays the dataset represented as shown below.

Figure 3. Python Library in Research

In the program, chi square is implemented using the sklearn. Feature_selesction function
where there are two variables, X as the independent variable and Y as the dependent variable. The
following is a picture of the chi square implementation in python along with the results.

[ 1 from sklearn.feature_selection import chiz
%X = df.drop(columns=[ "Prediksi’], axis=1)
y = df['Prediksi’]

chi_score = chi2(x, y)

[ 1 chi score

(array([ 2.99209243, ©.63224866, ©.69202329, 8.83476582, ©.43042221,
9.80120068, 4.68226551, ©.29389077, 6.174041096, 6.24648434,
15.467485@4, 2.93558343, 4.31738334, 4.55054486, 17.79284731]),

array([3.19231584e-81, 4.26534613e-81, 4.085477836e-01, 3.688098283e-01,
5.1178184%¢e-01, 2.56828298e-83, 3.84755318e-082, 5.87732233e-01,
1.28572161e-082, 1.24448852e-82, 3.309368115e-085, 2.66473532e-02,
3.77266641e-02, 3.29882881e-82, 2.4563087458e-85]))

° chi_values = pd.Series(chi_score[8], index=x.columns)
chi_values.sort_values(ascending=False,inplace=True)

Figure 4. Chi Square Implementation in Python

The results of the first trial Chi Square test obtained a graph with 15 items of the independent
variable as follows.
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Figure 5. First Chi Square Test Graph
From the picture above, the table can be described as follows.

Table 2. First Chi Square Test Results

excellent in acting 17.79284731
often joining writing, reading or story telling 15.46748504
playing musical instrument and singing 9.09129968
often joining colouring, drawing, or painting competition 6.24648434
drawing, painting, or colouring 6.17494196
cooking activity 4.68226551
excellent in drawing, painting, and colouring 4.55054406
able in singing while playing musical instrument 4.31730334
often joining singing and acting competition 2.93558343
student class 0.99209243
trading and calculating 0.83476502
critical thinking 0.69202329
age of student 0.63224066
certain sport activity 0.43042221
writing, reading, or story telling 0.29389977

Furthermore, chi square testing was carried out again for the second experiment by setting a threshold value
of 0.5. This is done so that later an item attachment is formed that is suitable to be used as a reference in the
classification of Interests and Talents. To ensure how the relationship between the independent variable and
the dependent variable has a high influence value, a T-Test is conducted.
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from sklearn.preprocessing import LabelEncoder
for col in df.columns

le = LabelEncoder()

df[col] = le.fit_transform(df[col])

df .head()

from sklearn.feature_selection import chi2
x = df.drop(columns=['Prediksi'], axis=1)
y = df[ 'Prediksi’]

chi_score = chi2(x, y)

chi_score

(array([ ©.69202329, ©.83476562, 9.09129968, 4.68226551, 6.17494196,
6.24648434, 15.46748504, 2.93558343, 4.31730334, 4.55054406,
17.79284731]),

array([4.85477036e-01, 3.60898283e-01, 2.56828298e-63, 3.84755318e-02
1.29572161e-02, 1.24440052e-62, 8.39368115e-05, 8.66473532e-02
3.772666412-02, 3.29082881e-02, 2.463074502-051))

chi_values = pd.Series(chi_score[8], index=x.columns)
chi_values.sort_values(ascending=False,inplace=True)
chi_values.plot.bar()

NameError Traceback (most recent call last)
<ipython-input-3-2ab24a7d9b6a> in <cell line: 1>()
----> 1 chi_values = pd.Series(chi_score[], index=x.columns}

2 chi_values.sort_values(ascending=False,inplace=True)

3 chi_values.plot.bar()

Figure 6. Second Experiment of Chi Square Test

The results of the T-Test can be seen in the figure below, where in the T-test the accepted value is if the
results show less than 0.5. Of the 15 test items, only 11 items are used as reference items for interest and
talent classification.
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Figure 7. Final Chi Square and T-Test Results

Conclusion

Exploratory Data Analysis (EDA) was conducted to determine the variable "interest" or "talent" of XYZ
Palembang primary school students. Tests were conducted with chi square and T-test on 15 independent
variable items with one dependent variable with two labels of interest and talent. From the chi square test
results, the highest value is the variable "good at acting™ with a value of 17.79284731 and the lowest value is
"writing, reading or storytelling" with a value of 0.29389977. Meanwhile, the T-test results produced three
categories of influence where the weak influence (>0.5) was found in the variables "writing, reading or
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storytelling” and "certain sports activities". The "medium" influence category with a range of 0.3~0.4,
namely the variables "student class", "trading and calculating", “critical thinking", "student age". Meanwhile,
the "strong" influence variables with a value of less than 0.1 consisted of 9 variables: "good at acting", "often
participate in writing, reading or storytelling activities”, "playing musical instruments and singing", "often
participate in coloring, drawing or painting competitions”, "drawing, painting or coloring", "cooking
activities", "good at drawing, painting and coloring”, "good at singing while playing musical instruments",
"often participate in singing and acting competitions”. As a future research plan, the 11 recommended
variables will be implemented in modeling to predict how "interest” or "talent”, especially in elementary
school students. The variables that have been determined by testing can be used as a reference to perform
calculations with machine learning algorithms before making an application for determining interests and

talents in future research.
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