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machine learning education program using micro:bit
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Abstract

As the need for artificial intelligence (AI) education, which will become the core of the upcoming intelligent in-
formation society rises, the national level is also focusing attention by including artificial intelligence-related con—
tent in the curriculum. In this study, the PASPA education program was presented to enhance students’ creative
problem-solving ability in the process of solving problems in daily life through supervised machine learning. And
Micro:hit, a physical computing tool, was used to enhance the learning effect. The teaching and learning process
applied to the PASPA education program consists of five steps: Problem Recoginition, Argument, Setting data
standard, Programming, Application and evaluation. As a result of applying this educational program to students,
it was confirmed that the creative problem-solving ability improved, and it was confirmed that there was a sig—
nificant difference in knowledge and thinking in specific areas and critical and logical thinking in detailed areas.
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<Table 1> NDIS Model Details

Stage

Content

Needs

* User—centered needs analysis

Design

* Algorithm design

Implementation

* Implementing artifacts by

programming

Share

* Self-reflection through product

sharing and feedback
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<Table 2> ML Model Details

Stage

Content

Problem Recognition and
Analysis

* Recognize real-life
problems that can be solved
using machine learning

Data Collection

* Collect after analyzing
necessary data among text,
image, and number

Data Preprocessing and
Feature Extraction

* After quantifying,
schematizing, and labeling
the collected data, the
necessary data is selected

ML Model Training and
Evaluation

* Train machine learning
models and evaluate model
accuracy based on selected
data

ML Programming

* Programming using
machine learning models

Application and Problem
Solving

* Solve the problem by
applying  the  created
program

Share and Feedback

* Improve the program
through program sharing
and feedback

<Table 1>°] vz}

7)o MAHYS &5 2o Fr713 2y
Aat7) 9lske] ¥l E (202009 ML 43
S FZastgrH21]. <Table 2>= ML &2
Q0

[}
T

rhe

o
o

o
o = AT

3t sate] A Al AEches Ae
shc}, whoba S5 AAS Z2ads )
Hge o =

Aol A AES A8 NDIS 2o
7} SElsittn SaE ) o] ubg
= PASPA W& T3S /dels]
Y& <Table 3>3 Zt},

fu

2 4 o4 o Jg
LF\
lﬂ:r_ur*m

4z _>L N Fo e B

=

<Table 3> PASPA education Program

Stage

Problem
Recognition

Minor Stage

* Motivation

* Proposed problems to be solved
* Brainstorming different ideas for how

to solve a problem
. Establishing

Setting  standards
r data * Collecting data
standard * Labeling with computer-readable

content
1 Program *  Programming

Argument

data classification

a problem-solving
ming  algorithm using processed data
T Application
Feed and
back evaluation

* Share and give feedback
* self-reflection
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Content
* Introduces news of kidnapping on

School road and cases of accidents in

blind spots that are out of sight
* Recognizing the need for artificial

intelligence cameras

a
iz =2 (Argument)

9l

Presenting
problem

Minor Stage
4.2.2

<Table 4> Problem Recognition Stage Lesson Details
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<Table 6> Setting data standard Stage Lesson Details

Content

Establishing standards that
computers can recognize
* Labelling collected data according
to criteria

Minor Stage

*  Establishing
data standards
* Labeling

424 Z22{Y (Programming)

Al g ulg} Teachable Machineol HOJE]E 8t&A
7131, &), A9, grE ] 7] 7ARl AYS 9
o] ARH ES I3tk £ AFollA= Teachable
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<Table 7> Programming Stage Lesson Details

Content

* Coding the microbit so that it works
according to the criteria it has been
classified

* Proper translation is provided for
microbit-more extension program and
Teachable Machine use.

Minor Stage

* Programming
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<Table 8> Application and evaluation Stage Lesson Details

Minor Stage Content

* Check that it works properly as
* Results sharing, intended by the manufacturer.
feedback * Give feedback to each other
* Self-reflection * Complement your own code
according to the feedback received.
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<Table 9> Question number for each sub-element of the
creative problem-solving ability

No. sub-elements question number

* Knowledge and thinking in
a specific area,

1+ Whether or not you 1,2 3,45
understand and master the
skills and technologies

2 * Divergent thinking 6, 7, 8,9, 10

* Critical and Logical
Thinking

4+ Motivational factor
4 in total

11, 12, 13, 14, 15

16, 17, 18, 19, 20
20 questions in total
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<Table 10> Control-experimental group pre-test results

Group Ave SD

Control 3.019 0.381

Experimental ~ 3.045 0.319
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<Table 12>Control-experimental group analysis results by
sub-element (x p < 0.05, ** p < 0.01)

sub-element Group Ave SD Cases ¢ D
Knowledge and Control 2.700 0.435 469
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