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Abstract

The purpose of this study is to develop and analyze the effectiveness of an SW - Al camp program using edu-—
cational robots. Based on prior research, four camp programs were developed, each educational content consisting
of different educational topics, learning elements, and educational robots. The developed camp programs were ap-—
plied to elementary school students who participated in an SW - Al camp organized by H University. Through
statistical analysis of the students’ changes in SW competency and satisfaction levels, it was found that there
was a statistically significant increase all area. These findings are in line with the purpose of the study to sug-—
gest various SW - Al educational programs and suggest that the development of camp-style SW - Al educational
programs using educational robots for various targets in the future can be aided by this research.

Keywords : Educational Robot, Elementary School Student, Al - SW Education, Al Camp, Effects Analysis
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<Table 1> Instrument of SW Competency Changes

stz g,

Number of Item

Factor
Recognition

Area

Value
Ethics
Algorithm
Abstraction

and Digital Technology

Recognition and Value about SW-

T gy

3.

Computational Thinking

Automation




<Table 1>A] AAT AXH o] HAL

A gl sw gl oAd

71 93}e] Cronbach aZ

20l AAeE 28, 7R 28
S5EFE RAEHA
e FmA - AHA Q2D w3
21(2019)9] & Farste] AFASA AL,
A A3k goje} Tl A3 TH27, 28] ©
Sol ta WA d#Ad(nternal Consistency)<

ESME 98t 1S
=79 A

Z%dl d@ 4 @ A
S gEole 1

F A el AR
oS- 7]

2594

| &

oo}

Lot ox of Md

ol
o

00

=

lo,

O

T

Fg A7 09300 E

WA BYEE AR e A #AT 5

EZAUE

o)

OJ];}_.

AR AN

B AFoA gAYES 7| E wFS Loty 915}
<Table 2>9] W&S ZAISIS

<Table 2> Questionnaire of Background

Area Number

Contents

1

Participation Camp Name

Background

Identification Number

of

Grade

(Post-Test) Thoughts of Camp

2
3

Participant 4 (Pre-Test) Reason for Participating
5
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<Table 3> Satisfaction Survey for Student

g

B

Area Factor Num

Overall Management Manag.e ment 1

and Education Per.l(.)d 1

Facility 1

Contents 1

Contents and Learning Difficulty 1

Material Learning Comprehension 1

Educational Material 1

Personal 1

Attitude Intention to Re-participate 1

Willingness to recommend 1

Instructor and Instructor 1

Teaching Method Teaching Methods 1
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<Table 4> Main Subject and Leaming Elements for each Programs

Learning
Elements
Subject Creative Art Camp with Robots
Program 1 Elements Sequential, Iterative, Sensors

Type Complete Robot

Subject Build Cardio Endurance with Al Robots
Program 2 Elements Sequential, Iterative, Sensors

Type  Modular Robot

Subject Sustainable ESG Robotics Project
Program 3 Elements Sequential, Iterative, Selection, Sensors

Type  Blocky Robot

Subject Join the AI Humanoid Robots
Program 4 Elements Sequential, Iterative, Sensors

Type  Humanoid Robots

Program Contents
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<Table 5> Details of the SW « Al Camp Program

Program Period Contents St

Learn about basic sensors of Kamibot 29 3oAM=  FAELS  ESG(Environment,
Unplugged activities with robot sensors Social, Covernace) /NdS oldlsta A B2 2H
Moving robot with Remote App =
Programming with Card App -

Basic programming using Computer(1) stel ARl go] AHFEAl 2ES HARlshaL e ¢ 9l
Basic programming using Computer(2) =2 39

Solve a given shape drawing mission B 401] ,q% HE 74] o3 olZTglaT 2
Using shapes to create drawings

Learn about Pingpong robot basics
Basic programming with robot sensors(1)
Basic programming with robot sensors(2)
Build an Autocar and get it moving
Assemble modules and learn basic motions
Combining basic motions to create modular
type robot dances

Create modular type robot dance by team
Presenting the work

Learn about ESG

Getting to know the blocks of Curo
Basic programming with Smart blocks(1)
Basic programming with Smart blocks(2)
Designing the work with ESG

Making with blocks

Programming

Sharing the work

Learn to “stack” with a board game
Learn sequential algorithms with a baord
game(1)

Learn sequential algorithms with a baord
game(2)

Leam iterative algorithms with unplugged
activities

Learn about Alphamini robot sensors
Take photos with robot (Fig. 3) Program 1 using Completed Type Robot
Commanding robot to perform an action

Ask robot a question
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=
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Program 2

Program 3
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<Table 6> Background of Participants (N=64)

Program Classify Number
172 Graders 10
Program 1 374 Graders 5
576 Graders 5
172 Graders 11
Program 2 374 Graders 1
576 Graders 1
172 Graders 8
Program 3 374 Graders 6
576 Graders 4
172 Graders 6
Program 4 374 Graders 3
576 Graders 4
172 Graders 35
Total 374 Graders 15
576 Graders 14
4.3. =M 1t
431, Z2JY H Sw A #H3 3
7 ZEaPd SW g% ekt SR UdL
Fo Felstud sk e ZEogy 24 gy
°] 10<n<40 ©|A7] wEel AitAdS wdheA o
of ek o] WadTh ek 74 ZRades wE
Aby] 2 -9 3 (Shapiro-Wilk) #A S A A&t

<Table 7> Results of Normality Test(Shaprio-Wilk)

Classify N W p
Program 1 20 0.951 0.330
Program 2 13 0.905 0.157
Program 3 18 0912 0.092
Program 4 13 0.887 0.089

I
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<Table 8> Program 1 Results of Paired Sample t-Test(N=20)

Classify Mean SD t P
Pre-Test 343 0.724
=275 0.006%
Post-Test 371 0.908
#p<0b, #p<0I, **p<001
223 1& AP HE] AR AAF Ao} =275

2 fo3E 0194 Fod 45S YeElATh
z2 20 SW H W] did feREE t-HA
A= <Table 9>3 7t}

[o=

<Table 9> Program 2 Results of Paired Sample t-Test(N=13)

Classify Mean SD t P
Pre-Test 3.09 0.991
Post-Test 357 0.988 27 0008

#p< 05, #p<O0I, **p< 001
ZRaH 22 Abdol s AR HAF A3t t=-2.79
2 fFogE OlllA o3 4ss et
223 39 SW & Wil g o-&x -4
A3}= <Table 10>3 2t}
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<Table 10> Program 3 Results of Paired Sample t-Test(N=18)

Classify Mean SD t P
Pre-Test 3.64 0.805 393 000055
Post-Test 4.17 0.820

#p<0b, #p<0I, **p<001

Za e 3& A} A v AFE AAF A3} t=-3.23
o% Fo8E 0114 FF 45 Lehnch
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<Table 11> Program 4 Results of Paired Sample t-Test(N=13)

Classify Mean SD t P
Pre-Test 3.78 0.775
=300  0.006%x
Post-Test 4.16 0.779

#p< 05, #p<0I, *p< 001

ZRIO AR ARA HE AR AR At t=-3.00
o % FogdE 0ldA Fod F5S JeERNAT

RE ZRIOfEL BF AR BlE] Ao A3t
SAAR frofg s JERNATE AFE Aol Aol
7F A=A #elstr] sk ANOVA(Analysis of var-
iance)E& AAIEATE ANOVAE 37] o] v ot
S Hlud o Abgsh= 7P HA ol tH301.

<Table 12> Results of ANOVA

Sum of Mean
Squares Square P
Program 4.33 3 1.444
1.88 0.142

Residuals 46.10 60 0.768

<05, #*p<0I, *+p<001

ANOVA A
o A}

o 3o

A3} <Table 12>3} Zo] RE I8
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<Table 13> Results of Post Hoc Tests

Mean

Comparison SE df

t b
Difference (scheffe)

Programl -Program?2

0.13897 0.312 60.0  0.4450 0978

-Program3 -0.46074 0.285 60.0 -1.6178  0.460

—Program4 -0.45077 0.312 60.0 -1.4435  0.539

Program2 -Program3 -0.59972 0.319 60.0 -1.8797  0.326

—Program4 -0.58974 0.344 60.0 -1.7153  0.408

Program3 -Programd

0.00997 0.319 60.0 0.0313  1.000

OB, ##p<OI, *#p<001
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<Table 14> Satisfaction Survey Results of Total and Each Programs

Total Program 1(N=20) Program 2(N=13) Program 3(N=16) Program 4(N=13)
Area Factor Mean SD Mean SD Mean SD Mean SD Mean SD
Overall Management 402 106 38 0988 392 126 417 1150 415 089
Management __Period 38 113 350 1240 369 125 433 0970 400 0913
and Education  Facility 413 103 400 0918 385 128 428 1070 4338 0870
Total of Overall Management —\ (903 378 (840 382 0978 426 1000 418 0857
and Education
Contents 409 0971 378 0910 431 085 422 1110 423 0927
Learning
Contents and  Difficalty 397 107 330 1150 37 117 439 0850 431 085
Material Leaming o001 340 1050 277 13 411 0900 385 1210
Comprehension
Material 386 108 350 1050 369 118 417 1040 415 0987
Total of Contents and Materiall 387 0888 354 0836 363 0761 422 0878 413 0922
Personal 394 108 355 1050 369 132 439 0850 415 0987
Intention to
Atftude  Reparteipate 00 L4 375 1070 431 0947 400 1410 408 1040
Willingness 1o 500119 355 1939 30 126 411 1130 431 0947
Recommend
Total Attitude 394 0941 355 09l 397 085 417 0916 418 089
Instructor and Instructor 417 0969 390 1120 446 0776 411 0963 438 0870
Teaching g
Methods ﬁ;‘iﬁgf A4 0924 390 0968 423 075 422 1060 431 085
Instructor and Teaching
Methods Tot 416 0863 390 0968 435 0591 417 0907 435 0851
Total 397 0825 366 0797 388 0634 421 0888 419 0862
o & dAE F wS Eo] 4.31(SD=0.855), Az 7t 2w W gEro] Aoyt EAHoZ Fo|rt
A7} 4.31(SD=0.947)& YEALE SAELS o] T2 AEA Fo Pliﬂ Aste] AA wEm Az o
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<Table 15> ANOVA Resuits of Satisfaction Survey by Program

Sum of Mean
Squares Square p
Program 3.65 3 1.217
1.860  0.146
Residuals 39.23 60 064

<05, #p<0l, **p<001
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<Table 16> Post Hoc Tests Results by Program

<Table 18> Cons of Camp (N=64)

\/Jeau,] a- 0,
Comparison Difi SE df t ( hp o) Classify Number(%6)
Erence schetle None 49(76.56)
Programl -Program2 -0.2221 0283 60 -0.771 0.897 Educational Contents Relate Things 7(10.94)
Length of Class Time or Camp Duration 4(6.25)
~Program3 -05458 0.263 60 -2.0777 0.24 Others 16.25)
~Program4d -05208 0283 60 -1.8391 0.345 Total 64(100)
Program?2 -Program3 -0.3237 0.294 60 -1.0999 0.751
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<Table 17> Pros of Camp (N=64)

R e

(lassify Number(%)
Overall Program Satisfaction 19(29.69)
Educational Robot Utilization and Operations ~ 23(35.94)
None 18(28.13)
Others 4(6.25)
Total 64(100)
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