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[Abstract]

In this paper, we developed a problem-solving based safety education program using physical
computing for middle school students and applied it to verify the impact on self-efficacy and interest.
The safety education program developed in this study includes four stages of the creative
problem-solving model: problem identification, planning, implementation, and evaluation, and learning
activities using Arduino, a physical computing tool. After implementing the education program with 77
third-year middle school students, both self-efficacy and interest of middle school students increased
significantly. Based on the research results, the effectiveness of the safety education program that used
physical computing and problem-solving steps was confirmed, and practical implications were presented

to promote the activation of physical computing education in the school field.

» Key words: Al convergence education, Physical computing, Problem-solving, Safety education program,
Middle school students, Self-efficacy, Interest
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I. Introduction
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II. Theoretical Background

1. Physical Computing and Educational Application
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o Axst A2 AWEY EC A5 . gslelx] IS 3. Safty Education in Technology Curriculum

GAoe AJRIEl ofSolns ol gt Ml e Ao QHELSl BEE ol Lo 9l e
S 59 39S SN oA U, guasy T AN Ul HlE 52 ozl BRS EEs,
Som. Ea Abn Aat ol Ao saelory  SVHSHE 20 BEE 991 4 Ak S8E B
[14]. 23 O)A} Maloio]A] of=olx2 aget ma © L5C0I0H33-34] oA HAlohe QM-SR ot
Sey Bgol sisAle] BAISE S el aumpt g SEOIM TASkS A S AEge] T /P Akl
S LIS, 17). 3t ofFol s arget majm A S AfS] Aol T & Sl S Akt A
ABE] §90 skAx}o] UEEL APAIZE AA7H] A 2o A 52 AP 58S 7RY, stis oA ot
2 antg £t 0902 Weix|e qcka0-21). opgup O YT AN VIS HE % O] WY S Ao
2o| TjxE AAY B.99) Bk QA L Fojy oy wooMl sk Hl BHe] 9lo{34-35). TAHOE Sl
o ROz S of 2 9lr} 2 SME0] QHAlsh Aol B ast AA(URA FH),

MRt 55 RSk Q4= 7=(fiEss £1) 1
2. Creative Problem Solving Model I Qe i1 A Sistels 11Tt (el 5

A}o|A BA5]2(Creative Problem Solving: CPS) = ) 9 A8S 8= FAI= MEIH(36].

8o st} sl Aslok she SAIZ XA Ao} Ao]A o PSS W Wt WSS Fofl AlsEE1|37],
ZulolS nMisly A|Mo] ofor]o]2 MeRsl Alaupy  HIFERA] 7[R m4e S Al f §% st
o azLCi22-23], CPS o] B saxSo] cps  TH3BL S8l 71E Like 7124145 2 7|28 8 Qo
2 @gsjo] WPTOIN Wsts Ba] 0 madasre A 7143 BRiE RSk, Aiderd, Akl S U
Y| AlojMo 2 Atpste] BA|Z siAst=s sl & &2 TR glon, e E8stl AAlstH AR

A71E H ATH24l. 7152 shssMl eiths HolM P wsat dFSH o
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IlI. Research Methods

1. Research Design
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Table 1. Research Design
Group Pre-test Treatment Post-test
Experimental 01 X 03
group 02 04

X1: Problem solving based physical computing safety
education program

01, 02: Pre-test (self-efficacy and interest)

03, 04: Post-test (self-efficacy and interest)

2. Participants
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Table 2. Problem Solving Based Physical Computing
Safety Education Program

Problem
solving
process

Session | Learning Content and Activities

- Analyze of safety problem factors
in real life around schools

- Discuss thoughts and values

1 regarding artificial intelligence
autonomous driving by team

- Use the Moral Machine, an Al
ethics tool

Identifying
problem

- Analyze the causes of traffic
accidents on roads near schools

2 - Explore Al based automobile and
signal system systems

- Use causes-and-effects diagram

- Generate ideas for and
countermeasures and

3 prevention of traffic safety
accidents

- Use Scamper and Brain storming

Planning
- Seek and select ideas for artificial

intelligence signal system for

4 problem solving

- Use PMI (Plus, Minus, Interesting)
tool

- Learn materials for using Arduino
boards

- Design a flashing traffic lights
code and circuit using Arduino

Implementing 5

- Share traffic lights design using
Arduino

- Participate in self-and
peer-evaluation

- Fix operating errors and complete

Evaluating 6

the final results
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Prob.lem . Example of Learning Activities
solving Session
and Outcomes
process
1
Identifying
problem
2
3
Planning
4
Implementing 5
Evaluating 6

Fig. 1. Learning activities and outcomes of program

4. Measure
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5. Data analysis
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IV. Results

1. Results of Self-Efficacy Analysis
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Table 3. Comparison of Self-Efficacy Pre-and

Post-Test Results

Cat Pre-test Post-Test -
atergory. My sD M sD
Sell 294 | 75 | 314 | 85 3.22"
Efficacy

“p<.01
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2. Results of Interest Analysis
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Table 4. Comparison of Interest Pre-and Post-Test
Results

Pre-test Post-Test
Catergory t
M SD M SD

2.64 77 3.08 .83

Interest 4.84™

""p<.001

V. Conclusions
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