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[ Abstract ]

In this study, an educational program was developed that allows students who take data science courses in the high school credit
system to explore related fields after learning data science education. Accordingly, the existing research and requirements for data
science education were analyzed, a learning plan was designed, and an educational program was developed in accordance with a
step-by-step educational program. In addition, since there is no research on data science education for the high school credit system
in existing studies, the research was conducted in the stages of problem definition, data collection, data preprocessing, data analysis,
data visualization, and simulation, and referred to studies on data science education that have been conducted in existing schools.
Through this study, it is expected that research on data science education in the high school credit system will become more active.
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Table 1. Research Process

Research Process Contents

Related Research
& Requirement
Analysis

The basic theory of sports data analysis
Study of related research trends
What is data science?

How to collect data
How to analyze data
How to visualize data

Learning Plan
Design

Considerations of the interests of high school students

Considerations of career paths for high school students

Considerations of performance improvement for high
school students

Education Program
Design

Problem definition

) Data collection
Education Program .
Data pre—processing
Development .
Data analysis

Data visualization
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Table 2. Related Research of Teaching and Learning Stage

Researcher Teaching and Learning Stage
Y. M. Kim(2018) Problem Definition — Data Collection — Data Analysis — Data Storytelling
D. H. Koo(2020) Problem Definition — Data Collection — Data Analysis — Data Representation — Evaluation and Generalization
K. Hur(2021) Problem Definition — Data Collection — Data Preprocessing — Data Analysis — Data Visualization
This study Problem Definition — Data Collection — Data Preprocessing — Data Analysis — Data Visualization — Simulation Analysis
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Table 3. About the Specialist
Specialist Specialist’s Job Degree and Major Roll in This Study
A Teacher and Lecturer ::SD( Sg::g:::;::;ence & Computer Education) Director of this study
B Professor Ph. D. (Computer Science) Advisor of Data Science & Weekly Learning Plan
C Professor Ph. D. (Computer Science) Advisor of Data Science & Weekly Learning Plan
D Professor Ph. D. (Computer Science) Advisor of Data Science & Weekly Learning Plan
E Data Businessman Ph. D. (Computer Science & Computer Education) Advisor of Data Science & Sports Data
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Step Theme Contents
. . Data analysis process
1 The basic theory of data science
Y Structured data, semi-structured data, and unstructured data
. . . R program and package installation

2 Development tools installation and configuration P g padag o

Installing packages and loading libraries
. Data types

3 The basic theory of data structures . P .
Basic functions

4 Basics of R programming(1) Data types, input—output, if statements, switch, etc.

5 Basics of R programming(2) For loops, while loops, def, etc.

) ) Scraping web pages

6 Data collection using R P 'g Pag
Collection of dataset

7 Data pre—processing Missing values, errors, outliers, bias, scale, etc.

8 Data analysis Data analysis, correlation, clustering, etc.
Writing a report
Creating a graph

9 Data visualization Creating a model
Evaluating the model
Improving the model
Baseball data simulation

10 Simulation data analysis (Sports . )

ysis (Sports) Basketball data simulation
: . . Movie data simulation

n Simulation data analysis (Popular culture) ) .
Reply data simulation

12 Presentation Review and evaluation
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Fig. 1. Workbook development for ‘R program installation and configuration’ (left) and ‘The basics of data structures (right).
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