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[Abstract]

To foster the core talents of the future, the development of diverse and substantial SW-AI education programs
is required, and a systematic system that can assist public education in SW and Al must be established. In this
study, we develop and combine SW-AI education modules to construct a SW and Al education program applicable
to public education. We also establish a systematic education system and provide sustainable SW-Al education to
elementary, middle, and high school students through ‘Job's Garage Camp’ based on various sharing platforms.
By creating a sustainable follow-up educational environment, students are encouraged to continue their self-directed
learning of SW and Al. As a result of conducting a pre-post survey of students participating in the 'Job's Garage
Camp', the post-survey values improved compared to the pre-survey values in all areas of 'interest’, 'understanding
and confidence', and 'career aspirations'. Based on these results, it can be confirmed that students had a universal positive
perception and influence on SW and Al Therefore, if the operation case of ‘Job's Garage Camp’ is improved and

expanded, it can be presented as a standard model applicable to other SW and Al education programs in the future.

» Key words: SW-AI Education, Cultivate human resources, Digital sprout camp, Modular education program,
Sustainable education system
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I. Introduction

2010 592 7102 S455 2 WAt AFAls 7]
=2 U AR g 2= AN 71e= ARjuidstal 9l
o} FZofl= Adojwd 7[gte] tjshy Q1FAls ‘Chat
GPT7} 0]= 9] WAL AP} 22 MEA] AFAAI
A 289 582 EoRE B9 ojyt 39 59,
FE SN = YAI5] Hold 532 AEoln] A AlA
9] o]F5 B 1] AAARI IT 7| Ofo]Z=ATE
(MicroSoft)AF= 2019¢ 2E] dX7HX] ‘ChatGPT & 7t
g @ ZAI(OpenADAtS] 122 ¥ FAISIHH Al FREAIS
oA M55 Asta loi2]. 2juete] giaAQlIT 719
Yoy 7171w Al ZR=2 2837] sl A7 )&
o] H]5= tiF &distk= FAIoIH{3]. oA E 228 7=
2R80IA eyt Est oQ] glo] 3R Arojstal Qlar
dozt 4t FAL HEE HYolch

52 Yok AeAls IT 712 oA %
2] = AlEstR|EE, 71E QIXte] RS A8
dut ag7do] =2 A5Als 2%0] UiAlsks 5 Ul
dol Al A1 AR At HetkE 71 E o
A5 % IT 7|9 AF-7ide] =iy
oF &7 ul| AtRlE sl A7 =2 ofofdtol WAL
AFS A& ol AR /o] FEET Fasith Al
2t gop] fiREe] AXEQ0] WSAAE =UT
2N OAE g3 24& 0l ARE Gdsto] ol 0
2] R|Eet 7] BREE divlshk= FAoITH5]. 2yt
FEF ALEYOJ(SW) %9 R4S A5t 1L
WP AR watsg gdaatsor MASIH %
%1 SW w5 ZJetet a4 SW A& wed /8 Asd 1t
AE A=Az AAlshs 5 0l AR Yol =32 7]
0] QJtH6]. SHAIRE 27T AFe] W ZiA-2n) jE

A

2o

O

e}

|

o= 275tn AL MBSO TAY GFS 7S
TG 28] UB]at W§ L T3] REG Aolct
s8] Y WA BES AGStmE 44 RSO
SW w.30] Tt 7|37t n2A Zojxlx] Ralcke £A
2 oloJAIT YTHTL. FH SW 2% 718)o] 2FHS 35
She WoloR A5 1 SPRSOl Chl SW g Ze
J3io] AlBE L QA O1EF L2 aske] AR g
579 F8= A, 280 gL Aeblo] B3 &
NY 2% AR DAY 289 a1t § $2E 2% &
242 7] ofck £ L 2R SW 2§

2 2 ki

Aol F2she AT A SWAL 5.8 715 ARIS A
Wstol £ LAl SWAI] Tt TS Aojzrn

SWAI OR|E e 2% 4 QES £82 £ Yok

%S

Garage Camp)e= 250t w5 L2 738 WAS AfEiste
Apdetd W& m2Os8g Jsty S

wegde 2ste] A4 ke wee AdgoRN

obx o123t SWAI 1.89] AL wekst A2e fx|

[
9'!:
=
n o
o
10
o
wn
=
>

II. Related Works
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2. SW-AI Education program research
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III. The Proposed Scheme

1. Job's Garage Camp
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2. Program organization and contents
2.1 Education module
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Table 1. Education module description table
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¢ of output ) Gathering resentation
PUt 1 Junior high presentatio
- Elementary
B] Ind|V|duaI : Gathering Coding
creation . .
Junior high
) El t )
£ Project ema-an ary Visit Coding and
upgrade Junior high presenting
How t th ) ) ) )
F Owt;o|us1€ € High Gathering [Physical Computing
How t th ) ) )
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2.2 Basic organization of the program
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Table 2. Basic structure of the program

Table 3. Education program

Management|Time Configuration
Gathering 8 How to use the tool (4) + Project (4)
Visit 9 |How to use the tool (3) + Project 1 (3) + Project 2 (3)
Visit 12 How to use the tool (3) + Project 1 (3) + Project
2(3) + Upgrade/presentation (3)
How to use the tool (3) + Project 1 (3) + Project
Gathering | 12 2 (3) + Individual creative projects and
presentation (3)
How to use the tool (3) + Project 1(3) + Project
Gathering | 18 |2 (3) + Project 3 (3) + Individual creative projects
and presentation (6)
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2.3 Program contents

Table 29] =2 1310] 7|2 MALAE wet 08 2F
=2 2Y5t ®dd s 222 RE 2971o|ct. Zf
FAl] dolg &
d3 0§ A%, BEUYEE 7
227) mg T72R0] m g T2HT,

LIS
9%, Al BROW, WYUES LAd Apzolct,

Program title MBI Time Sl CEI Education contents
ment Target
Elementary
) eadinas, )
Al-controlled . . . Use Al godmg physical
Visit 12 [Junior high| computing to control
characters
: characters and hardware
High
Elementary
When math and . Use Al+coding+physical
music meet Visit 12 |Junior high|computing to solve math
coding . and music problems
High
Applications Elementary . S
made with : Create various applications
Al-aware Visit 12 |Junior high| using AI+cod|n.g+phys|caI
services ) computing
High
Elementary Create a variety of music
Al Controlled ) applicationsy using
Mu5|§ Art Visit 12 |Junior high Al+coding+physical
Project ’ computin
High puting
Implementation
of Al Coding in . Coding the highlights of a
Traditional Gathering| 12 | Elementary fairy tale
Fairy Tales
Troubleshooting
Collaborating . . Resolve missions with Al
with Al (Chat Gathering| 12 High and search
GPT)
Control ESP32 with
Troubleshooting Junior high Micro-python
with the AloT |Gathering| 8 : &
application High Teachable machine serial
communication link
Al Data . Juniorhigh Using MS Azure to analyze
. Gathering| 8 :
Analysis Camp High data and create Al apps
Data Science Accumulate sensor data,
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P analyze it with Al
roir:sasﬁ . Learning Al with Teachable
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¢ g coding methods
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application . )
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programming
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Si-powered Gathering| 12 characters with Al and
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A world Automation mission to
Elementary| . . . .
powered by . extinguish forest fires using
Gathering| 12 .
Drones and . . |drones and cars when a
Junior high .
cars forest fire breaks out
A daily problem Learn artificial intelligence
Elementary . -
solved by a . and physical computing,
Gathering| 18 : )
teachable . . find and solve everyday
. Junior high
machine problems
Elementa . -
. e Perform creative activities
Gathering - 8 . e
. . . . and promote utilization,
classes creative| Special | 18 |Junior high o .
creativity, confidence, and
program . )
. achievement
High
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Visit - 12 Perform creative activities
. . . . and promote utilization,
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. . . . and promote utilization,
classes creative| Special | 10 |Junior high o .
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1. Pre-post survey
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Table 4. Education camp survey form

Response format
Seq Question Strongly Agree |Neutrai|Disagree S.trongly
agree disagree
Area of Interest in SW-Al
1 |I enjoy studying SW-AL| ® @ ©) [®) [©)
2 |SW-AI class is interesting.| ® @ ©) @ [©)
I am very interested in
3 SW-AL ® @ ©) @ 0]
I like learning activities
4 related to SW-AL ® ® Q @ @
There is a lot of
5 |interesting content in| ® @ ©) @ @
SW-AI classes.
Area of understanding and confidence in SW-AI
6 |I know what SW-Al is.| ® @ ©) @ [©)
It is not difficult to learn
/ about SW-AL ® ® ® @ @
I can learn SW-AI as
8 well as other friends. ® ® ® @
I can understand how
9 |[SW-AI is used in our| ® @ ® @ ©)
lives.
I can do tasks related
10 to SW-AI well. ® ® o @ @
Area of career aspirations in SW-AI
Learning about SW-AI
1 will give me a better job. © ® @ @ @
I want to enter a
department related to
12 SW-AI in college in the © ® ® @ @
future.
I want to study more
13 |related to a job using SW| ® @ (©) @ @
‘Al
I want to find out about
14 jobs related to SW-AL © ® Q @ @
When i become an adult,
I will choose a job that
15 is highly related to SW- © ® ® @ @
Al
APR-ALE dBEAR] S @Al Ohe YTy, 2
Goy, wsolcy, ‘A Yoy, ‘Hs| 2% gt 7
ettt 29 22 SWAI 50] & il 'SW-AI 9]
ol ¥ AR, 'SWAI X2 og F 3719 gHo=
U Aig qdsto] s AMI-ARS Aot 1814 7]
ict. A 5H02 Heg £3) AT vlwsle] A3



Development and application of SW-AI education program for Digital Sprout Camp

223

shygo] SW-AI] o §015 LA, dohd olshg ot
a1 ApAIZbo] St ol =R], SW-AL T Ao Tfjst 1Al

o] ofwA WakgA] AT 2A12 U uAL Fict,

2. Pre-post survey result
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Table 5. Area of SW-AI interest

Se
Category 9 4 2 3 4 5 | Avg
Pre 342 | 3.63 | 3.28 | 350 | 3.63 | 3.49
Post 388 | 401 | 3.76 | 391 | 401 | 3.91
Difference 046 | 0.38 | 0.48 | 0.41 0.38 | 0.42

SW-AI Hofo] 5n] @ Ao ojst AZoz LAsH
1~5¥ B3 AV B3 3.49, A4S B3 3.912 AMChy]
0.42 7(]7} %]: 7}—1 UERITY

Table 6. Area of understanding and confidence in
SW-AI

Se
o U 6 7 8 9 10 | Avg
Pre 315 | 3.29 | 359 | 3.61 | 3.40 | 3.40
Post 391 | 377 | 390 | 399 | 384 | 3.88
Difference 0.76 | 0.48 | 0.31 038 | 0.44 | 0.48

SW-Alol| Tiigt sgsel olslel Azl telA e
o2 4E 6-10¥ RS AV W 340, A% W
3.882 AMACY] 0.48 X7 Sl 7oz UeRdc &
3l. SWAIZ} DIx|o] ozt 712Ael 4%k Bt 69

23to] 749 Wap 2 0.769) £ 2 Uehdy| 2o s
=9 SW-AI oJs[l=7} B} G0 Hls]] FA] FJEUSZ
& % 9l
Table 7. Area of career aspirations in SW-AI

Seal 4 12 | 13 | 14 | 15 | Avg
Category
Pre 378 | 3.12 | 334 | 344 | 316 | 3.36
Post 4,01 3.64 | 374 | 3.79 3.62 3.76
Difference 023 | 052 | 0.40 | 035 | 046 | 0.40

SW-AlO] chat SPIS] Alzsjge] chet Ao T
A3k 11~158 2382 Abd B3 3.36, ALS g 3.760
2 APTie] 0.4 2317F FAE 2102 UeRdth SWAI
s157390] Ul AelelY M) 3N ang 3

4 SheAlol gt AEE ¥ 118 230 39, Aol

0.230.2 LtER} B} Qjoio] uls

ol

)

AT AaRlE Ukt

Comparison of average value in each area
Pre mPost

391 3.88 376

349 34 336

Understanding Career
& aspirations
Confidence

Interest

Fig. 1. Comparison of average value in each area
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V. Conclusions
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