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Development of SW Education Program for Data-Driven
Problem Solving Using Micro:bit

JBongChul Kim + Headin Yu - SeungTak Oh - JongHoon Kim
Jeju National University

Abstract

As the Ministry of Education has introduced Al education in earnest in the 2022 revised curriculum, there is
growing sympathy for the need for data-related education along with Al education. In order to develop the com-—
petence to understand and utilize artificial intelligence properly, the understanding and utilization competence of
data must be based on it. In this study, a data-driven problem solving SW education program using microbit was
developed by synthesizing the results of demand analysis and previous research analysis. The data-driven problem
solving education program was developed with educational elements that can be applied to elementary school stu-
dents among the contents of data science. Through the program developed in this study, education that combines
various topics and subjects can be linked based on real-life data. Furthermore, based on an understanding of data,
it will lay the foundation for a more substantial Al education program.

Keywords : Data-Driven Problem Solving, Al education, SW education, Data Literacy, Computational Thinking
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<Table 2>The need for data-related education for elementary school students

Necessity Response
Very needed 26 (61.9%)
Somewhat needed 13 (31%)
Neutral 3 (7.1%)
Somewhat unneeded 0 (0%)
Very unneeded 0 (0%)
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<Table 3> Important Competence in Al & data-related Education

Competence Response

Data-driven problem 32 (76.2%)

solving
Al practice 22 (52.4%)
AT algorithm 16 (38.1%)

Al tools utilizing 8 (19%)
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<Table 4> Proper programming tools for data-related edu—
cation for elementary school students

Method Response

EPL 21 (50%)
Physical computing 19 (45.2%)
Text programming 2 (4.8%)
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<Table 5> Proper data analysis level for elementary school students

Level

Curriculum achievement
standards(visualization)

Response

30 (71.4%)

No-coding program 9 (21.4%)
Text coding o
program(Python, R) 3 (7.1%)
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<Table 6> Performance objectives

Performance objectives

1 Understand the concept of data

Make data collecting programs by using the

2 i i
Micro:bit
3 Transfer data between multi devices using
Micro:bit's radio function
4 Transfer data to a computer using Micro:bit's
serial communication function
5 Find error values and organize them into data
that suits purpose by observing the data-sets
6 Vuse the spreadsheet function
7 isualize data as a graph for purpose
8 Analyze data to find meaning
9 Solve problems based on analyzed data
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<Table

7> Learing theme of education program

Hour

Learning Theme

1

e Orientation
® Pre—test

e Learning concept of data

® Learning Micro:bit basic programming
e Learning Micro:bit radio function

® Learning Micro:bit serial communication
function

® Practice making data collecting program(1)
® Practice making data collecting program(2)

677

e [earning spreadsheets function
e [earning how to create charts
e Practice data preprocessing

e Practice data visualization

® Practice example project(1)
-Reducing obesity rate for healthy classroom

11~13

® Practice example project(2)
-Set noise standard to make quiet classroom

14716

® Practice example project(3)
-Find and resolve the cause of the distraction

17719

® Practice example project(4)
-To decide the order of lunch time

20~21

® Brainstorming for topic settings
e Planning team project topics

22~24

e Creating project objects

25726

® Presentation team projects
e Sharing and Feedback
® Post-test
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<Table 8> Themes of example programs

Theme Contents

Reducing @ Using a pedometer of micro:bit.
obesity rate e Collect amount of activity and BMI to
for healthy correlate between two data and find a
classroom. solution.

Set noise e Using the sound sensor of micro:bit.
standard to
make quiet e Collect sound data from classroom and

d selects the standard for direct noise.

classroom.

Find and

e Using the sound sensor of micro:bit
e Collect temperature, light and sound data
and analyze relationships, find solution.

resolve the
cause of the

distraction.
. e Measure the average time each student
To decide . L. g
eats in micro:bit.
the order of . - .
. ® Choosing an efficient order using
lunch time.

measured data.
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