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[Abstract]

This study aimed to analyze the effects of history classes utilizing physical computing on elementary
school students’ interest in history and software (SW). The program, developed based on the ADDIE
model, was designed and implemented over 12 sessions with 3rd to 6th grade students at elementary
schools in Daejeon. The lessons employed LEGO Spike Prime to guide students in creating and
presenting robots themed around local cultural heritage and historical events. The results indicated
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significant improvements in the domains of “interest,” “self-esteem,” and “motivation and attitude” for

ELINT3

history, while all four subfactors of SW interest—"triggered situational interest,” “maintained situational
interest,” “‘emerging individual interest,” and “well-developed individual interest’—also showed
statistically significant increases. These results indicate that short-term changes were observed in

students’ interest in history and SW following history classes that utilized physical computing.
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I. Introduction
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II. Theoretical Background

1. Physical Computing

1.1 Definition of Physical Computing
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1.2 Studies Related to Physical Computing
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2. Digital-Based Education in History Education
and Interest
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III. Methods

1. Research Model and Hypotheses
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| History Classes Utilizing Physical Computing |
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Fig. 1. Presents the theoretical research model of this study.

2. Research Procedures
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Table 1. ADDIE teaching and learning program model

Step Details
* Analysis of previous studies
-Physical Computing
-History Education
Analysis -Interest
* Analysis of achievement standards and
content related to software and history
education
* Setting and designing the direction for
learning program development
Design * Selecting .physical computing tools for
program implementation
* Designing the program by class session
* Developing a draft version of the program
* Conducting expert group surveys and revising
Developm the program accordingly . .
ent * Assessment tools. for megsurlng effer.:tlveness
* Development of instructional materials and
teaching resources
Impleme | ¢ Program implementation
ntation * Learning management and feedback
Evaluation . Asses§ment and analysis of the program’s
effectiveness

3. Research Subjects and Research Design

B g gidgeIA] £55M8 10092 Tire 2 1241
Al9] TRE HREE 8ot JAF e A& H A
=9 Swojl et =

k=R
o
= = =
of e £4Y

l‘_ﬁ, Hi
-
1o
i
L
rE
o
rlo
H
B
i
A
=]
o
o
I
%
rot
19,
2

ol
el
)
24

Y
A
o
49 o
=
==
g

2 0e M8 § 53 Wolo] &u A5 2
AT AVE-ALE AR AAISIICE APARS ZAR: o)
A7 S ZIe oAt 290) ukg vl Sl 52
3 54 =72 AFgstol NS A HAHE 2L



274  Journal of The Korea Society of Computer and Information

UAJsP] o) AAJSIHOD, AL ZAbe 124H4]0] mE
298 OF S0 AlAJslo] L2 13 Kg o] WatS &
A5t} Al M7 2@e Table 29} Zrt.

Table 2. Research design
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Table 3. Subscales of SW Interest

Experimental group 0, Xq 0

01: Pre-test (History Interest, SW Interest)

X : History education through physical computing

02: Post-test (History Interest, SW Interest)
Experimental group: 3rd to 6th grade elementary students

4. Measurement instrument

4.1 SW Interest Measurement Tool
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4.2 History Interest Measurement Tool
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Cro
Subfactor Detailed items nb’a
ch’s

* I think SW is an interesting subject.

* I look forward to SW class.

* The SW curriculum is boring.

* Last semester's SW class was fun.

* This semester, SW class time will pass
quickly.

* I feel engaged when working on
projects with friends.

* I was more focused than usual while
participating in project activities.

* Through project activities, SW classes
became more enjoyable.

*I find it interesting to share
SW-related information with my
friends.

I study hard to improve my SW skills.

* Through SW-related activities (e.g.,
gifted SW programs, creative
contests, mentoring, etc.), I found
software to be more enjoyable.

. * SW classes help me participate in

emerging s

individual schpol activities and complete 869

interest assignments.

* I make an effort to learn SW on my
own.

* Because I like SW, I study it diligently.

* I want to continue participating in SW
development projects.

I try to gain more information during
SW class.

I try to apply the SW knowledge I have
learned at school to real life.

* Learning SW is a valuable experience
for me.

* SW education contributes to my
personal growth.

* Studying SW helps me pursue the

triggered
situational
interest

843

maintained
situational
interest

842

well-devel
oped
individual
interest

893

career I want in the future.
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Table 4. Subscales of History Interest

Subfactor

Detailed items

Cro
nba
ch’s

Interest in
History

* History is interesting.

* I have read history-related books or
magazines.

* I prefer history books over books on
other topics.

* I always look forward to the time when
I can read history books.

* I would like to attend history classes.

* I collect and organize (scrapbook)
history-related content from
newspapers.

* I feel motivated to study history
diligently.

.758

Self-Esteem

* I can study the content in history
books on my own.

* I feel confident in history because of
my teacher’s compliments.

* I envy classmates who are good at
history.

* I want to show off my history skills.

* [ try to solve the history gquestions the
teacher gives on my own.

* I am relatively good at history.

735

Motivation
and
Attitude

* I want to read history books more than
any other books.

* [ want to talk with friends who know
a lot about history.

* Only those who are willing should
study history.

* I am making efforts to do well in
history.

* I concentrate when reading history
books to better understand them.

* I always ask questions about
unfamiliar historical terms in books.

I like to explain what I've learned in
history to others.

* I search for additional resources to
understand the content in history
books.

*1 try hard to read history books
diligently.

727

Learning
Anxiety

* I worry that my teacher will ask
guestions about the book after I read
it.

* I have difficulty understanding
historical explanations.

* [ feel burdened when reading history
books.

* Learning history is difficult and
exhausting.

* I sometimes feel sleepy when reading
history books.

* I find it difficult to understand the
content in history books.

801

5. Development of Learning Program
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5.3 Development

£ AT UAE FEYS BT A
ojeb SW g0jof] 0jx]= @2 Yotkr] flsl FU7]
(1~2AHK]), =OB7|(3-8RFA]), AA71(9~1281A1)0] 12R}4]
29 BRIWS st

12RPAOINE PIYE, AR, B 5 92 Al
of Al BaFALS otwin Zhste B3fololelS
Z8sto] AL AASH BEL S8 At Ot &

oo} CiAIE AERIAS AVYSIES stoict,
AH

ol
—

ez oo
o >
we e
il
%
ol
oh
K%
o ¥
=2
g
(e}
ton
=)
ol
on

=
1 35 715S HE ADE o] 2ES AASh:
At ol& E3l el A U =
i 39 250 538 +»
127 B Z2AE S XA 2 /5t 9
o] o RtAoflA] Stget U2 ETiE ARine] =
AAfsE=S SHRiTt of w0l 7]E0) AlAeE =37
s Mz FE9] =222 GAT 4 A=F 3t
5 L3IsHl stlen, dx Ates AAEHL 5
st oA A 2AIE oF ¥l o AZe Bes
B OoR YgoR 1Y shes sHA HRT

ADHE AT SWol Folet TS A1 4 YES

i)
ol
—_

e 4y oy

> iR

3 o
X

-~

AR
o

lo mn

rg v

Jo @ o
ot
1
o

2

ol
—_
8
o

59 slgck 2y 7HL 94 19 Yaby, 9

8 AgQ] AR, dolzo] AR, AmEdo] U A
Kof A, AL TR AAe] KA, AAE Bt 2
5 ujo] APy, AmEQole} ot 20| P4 PO

2 dsioi) MBsl Ane ne xsSstn

golon, 104 o4} AL 71l WAt

2] o35t MA} &9 4K WA
e

A 1%, BepL S9l 4R DAL 1Y 5 B 1330] AF
s} Bgw 252 AslE AL} AE AW ©

}
. ESF 3-8RMA|OA L Amto]T matelo] AAf ARE-

YHe FRlE S0 9dE ot B8} BgE
AA] ATt Table 59 2t

Table 5. Expert Survey Result

Item Detail M SD | CVR

1 Is the learning objective of this 500 00 1
program clearly stated?
Is the learning content selected in

2 accordance with the learning | 485| .38 1
objectives?
Is the program designed at a level
of difficulty appropriate for

3 elementary school students to | 4.92| .28 1
understand and participate in
activities?

Is the knowledge related to

4 software appropriately organized | 5.00| .00 1

in this program?

Is the knowledge related to history

5 appropriately organized in this | 477| .60 | 0.85

program?

Is the distribution of sessions

6 across the program generally | 488| .55 | 0.85

appropriate?

Does this program help to enhance

7 elementary school students” | 500 .00 | 1.0

interest in software?

Does this program help to enhance

8 elementary school students’” | 485 38| 1.0

interest in history?
« It is necessary to incorporate storytelling elements
to enhance students’ engagement.

f::] * Various materials shou!d be developgd to
ts for strengthen the connection between history and
revis softwar.e. . .
ion * In sessions 3 to 8, it would be more effective to

place greater emphasis on sensor-related content
at the beginning.




The Effects of History Classes Utilizing Physical Computing on Students’ Interest in History and SW 277

5.5 Final Program Development
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Table 6. Final Program Content

During Class Program
class
* Learn about cultural heritage representing
1~2 our local area
* Create a history book using Canva and Book
Creator
* Learn about Jinmyosu
3~4 * Understand how to use a color sensor
* Build a Jinmyosu robot that recognizes and
reacts to colors using a color sensor
* Learn about Baekje Historic Areas
56 * Understand how to use a distance sensor

* Build a history exploration car robot that
avoids obstacles using a distance sensor

* Learn about Gongsanseong Fortress

7~8 * Understand how to use a force sensor

* Build a fortress defense robot

* Plan a history robot project in groups

* Build a history robot in groups

* Create presentation materials

* Give a presentation

IV. Result

1. Pre- and post-test results on interest in SW

e A U SWoll it B0je] Wists elsh) sl
AR ALE FAF AT gRE t-hFoR B
3 ZAak, e A 20)'= AP (M=18.33, SD=4.59)
oAl ARE(M=21.24, SD=3.84)2 3FFJE|}IOon, p<.001
SzolM BARCR goleigict. 8AlE A Zo)
E3h AM(M=18.21, SD=4.70)of|A]  AFE(M=21.54,
SD=3.87)&2 57Fst0d p<.001 £F00A ROt Helg &
Aok R JHA S0l AFI(M=17.10, SD=4.94)0]
A AEE(M=21.01, SD=4.28)2 7$4otgon], p<.001 &
FoA EARCR [OSH Afo7t Ut IEd
7HQ1A 0] oAl AVR(M=18.10, SD=4.78)014 A%
(M=20.97, SD=4.04)2 Z7t5l9 1, p<.001 L&A &
ofstoitt. ARl A4 Rt API(M=71.74, SD=17.41)0]|4
AFE(M=84.76, SD=14.47)2 QoJstA S7lstd o], p<
001 2704 SAKoR gojgt 7o alelwjolr}. 2
T}+= Table 72} 7t}

Table 7. Pre- and post-test results on interest in SW

Pre test | Post test

Subfactor N M(SD) M(SD) t o
triggered
. A 18.33 21.24
§|tuat|ona| 100 (4.59) (3.84) 5.152 | .000
interest
maintained
. . 18.21 21.54
§|tuat|ona| 100 (4.70) (3.87) 5.475 | .000
interest
emerging
R 17.10 21.01
!nd|V|duaI 100 (4.94) (4.28) 5.962 | .000
interest
well-devel
oped 18.10 20.97 _
individual | 100 | (478) | (a0a) | 4521|000
interest

71.74 84.76
Total 100 (17.41) (14.47) 5.878 | .000

"p<.05, T"p<.01, "p<.001

2. Pre- and post-test results on interest in history
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AFS(M=20.72, SD=5.17)2 SOl5tA] SFAEIQ O, p<
01 2204 SAHo2 golsigict. ‘AolEs7t e Al
A(M=15.70, SD=3.97)o|A4] AFE(M=17.78, SD=4.34)%
Z7kste] p<0l £5014 Qol3t wiste wairk. w3t 5
71 ¥ BEw AMKI(M=22.63, SD=5.59)0flA AR
(M=26.04, SD=6.20)2 A}&519 1, p<.001l £Z0A &
AMoR Golgt Rlolr} Uehdlth. vidl, sk BoRe
AP(M=17.61, SD=4.57)o|A] AFE(M=18.22, SD=5.10)2
A2 Z71100L, 1 Aol EAMOR oj5tA] ergt
CHp=.384). st5 2 282 2F degdez /45
o] Qlo} Y7 =24= EQt 50| == oJuPt °
3 - AR Aee AR
(M=74.60, SD=15.65)0|A4] AFE(M=82.76, SD=17.65)%
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gt Aoz lxQict. ZAut= Table 8t .
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Table 8. Pre- and post-test results on interest in

history

Subfactor N P{/Ie(stg)st PEAS(tSBiSt t p
ml‘i;fjt "1 100 (148;; (25?'1772) 2685 | 008"
Self-Esteem | 100 (135_;;77[; (1 47_'3748) 3279 | 001"
A R I I e
Attitude

kii.rgtl;] 00 (147. 5671) (158.'1202) 0874 | 384
Total 100 (?51222) (?5:22) -3204 | 002"

A7 AR

SW Z0]o] ojmjat
AN Pe AR T3

‘p<.05, “p<.01, " p<.007

V. Conclusion
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