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[Abstract]

Based on the revision of the elementary school curriculum in 2015, Korean history and coding have been taught from the fifth
grade onwards in elementary schools. The purpose of this study was to help elementary school students learn history and improve
critical thinking skills by introducing learning methods, such as storytelling and visual thinking; this was done to prevent the
students from losing interest as they rely on memorization rather than understanding the principles of the subjects. After analyzing
the existing learning methods and educational contents of Korean history and coding, a student-led
Korean-history-and-coding-linked learning service prototype was created, which involves learning Korean history by experiencing
it in a 3D virtual world and solving coding quests, followed by reviews through short videos. The effectiveness and usefulness
of the prototype were verified through in-depth interviews and surveys with education experts and service target students. The
significance of this study lies in proposing new experiential content that combines Korean history and coding, as opposed to the
existing memorization-oriented learning methods.
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@ Case Study of Korean History Cartoons
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who gives a hint
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@) Case Study of Korean History 3D applications
No] Name and Image of App |[Users|Story Telling _|Visual Thinking [Educational Connection
Solutoy Korean History 4+ [Museum X Users can experience
E Years|description the museum online
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*Captured real Korean History cartoons and Applications
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Fig. 1. Case study of Korean history cartoons and
applications
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© Case Elementary School Coding Textbook

Coding

Contents Text Book Image
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@ Case Study of Coding Learning Applications
Nol Name and Image | Users Story Telling Programming Language

Juniver School _[Childern aged |[There is no detail[Based on
4-7 and their  |story, but there [image block
parents are themes for

each section
o

Dino Coding

Preschoolers
who want to
develop

computer
e Jithinking skills

Elementary There is a simple|Based on
@Jschool students|story about the |image block
who wantto  |game and programming
learn computing language

There is no story,Based on
but it is divided |image block
into stages

*Captured real Korean Elementary School Coding Textbook and
Applications
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Fig. 2. Case study of elementary school coding textbook
and coding learning applications
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Fig. 3. Service Flow Diagram

. st=Atet 3

U2 WIS 25 B Y AHIA

-1 AHIATIE Y ZHME RS

e

T 9 Aulsts s} @Al A 54 7
b9l 7ha AZGIA B AR S B Shate) TR
AVe5T 39 AAE FEAS £
SES Fie ol 24E £ F ARk daAle

w
Nt FFI
r*O

X 9 (o
o 12

)

AbAARNA 519 A2ES S AFRE B St % 3 A
Ao m Bgshs daAlel A A AR A e
Ak 17 49] 18 B Au| 2 V)5l hE AR R0
a9 49] 2% 7Y S 2el2o] WAE Ad Lﬂ%om
4 k59 ‘_11J ]o aj;%;(} Pavat=14 h;ﬂx% o7 /\].st]—

Aon wolng Lol Aol/] dlLl Aehs Sus

1971 A 712 85 WAS e A Ang s E g
kg A%l TP 1% SaelE S wAel A 8
o Utk A WA e 7 Al 2HxE 9aE
ol Bl AAE B} 3 B AHHEA ek, 4
ol 7S olofr|ahA Fel e St o
A WA Vol wsh SebhE, Aale] AEe ugo R A
W ATES e 5 ek o A8k del oA
YA A Sk FAAQ 19 e
1ok 1% 49] 32 GAlsh Y] QA %
23 vhgolth. AN 2SN w5y
o SHsah ofe] AbiolLt 2} ool & Shnhe] A4
Agow Agsl) 93 A F : =
xuowu} AR FH W 54 Q% 4 oloplzt ohd
8, 3 o) Aol ol S iol olop]
o] F130] Hlo] A7 ANE APT 5 AES ofe] A
o B8 nhe Ao ARtk A A BAE B
A= A el A A thEeleh 3wl dAlel 4
7] Aehsh 5 A BAlQ) o) Al Sk olobr) 7t 3
o BHA, 53 9} 1ol FAlo] Bt v EAfekev
A AA B A5 B st A7 o4} Hol
e AR e mi BAE s oAE oy

SHA| .

3
ol
i JS&

o mlﬂ: Nlm
d M
ol lr

=

I
=

oy o rfr H1 X

A=)

it

pil)

FH

l' ﬂlFU yo
oZi
¢

2~

T
=5
Yo

=]

i)

3}
of

¢

SEH A IS8 Y Au|A - AERIHY T u|FUNY WSS SR

@ Information Architecture of The Application
Splash
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he Ei
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@ Coding Study Step Concept
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© Coding and History Study Step Concept
STAGE1 History Content
Paleolithic Entrance Huts and Caves . Food Hunting _Chipped stone implement> Finish
Hunting methods,
Chipped stone implement | Coting Content _ Identify Choose (Creativity )

the problem

STAGE 2 History Content
. Conversation
lrade dll-)rmg t:e with merchants
oryeo Dynasty, Coding Content i
Identify Choose, Creativit
Byeokrando the problem - Y

Entrance Trade Background Trade Value Comparison Finish

Centering on the case

(Flow Chart)

STAGE 3 History Content
Yis " Arequestforland  Choi Young's "Yi Seonggye’s Wlwvado o
! Seonggye's ENtrance iy the Ming Dynasty - Claim Conquer.< 4 Protest Ginisty
Wihwado Retreat
Coding Content
Identify the problem, Creativity, \ (Block Coding)
Choose Flow Chart

Centering on a person
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Fig. 4. Information architecture of the application and
learning concept

3-2 GAQt AT 9| AA|

AT ZREESIN FAHoR E83 ik a1y
At} B oA o] Foi Xl arE el S Abol o] EEulghat
ol A9l flste Fltoltt. F JAF ARIS Fall S
Q= ejatel ;o] TEAE 7 5ok o, A wAR &
Aol wheh A3t depdint I=s flollA e Ak
folla=1,a=2 2kl A& Wt a =2 a= 102l A=
W A3} gro] vh=A yehdth o] 4719 fske 3ot =F
2% AU wythrt flske Sis S 2s ek
A} 2N AFET 9% WS W= AL A3 g2 2
= e}, &4, I+ if, while, for 58 83 %
A WHERe] ARgo] B2, Ak AT Fdste s
228 AHgo] k. olE Bol HEk ojopr] % Fupe)
glo] 7HA a1 gl Edol aie Agle] date &
a8 Aele] 71zl e Fue) Aol ikl &
Zg-elwt AgE 4= Qi) o]E o)A (Python) =
3] vehdH, if (22 8% &4 in Syt E3) and (S}
3w &7 in 18 1) \ print('$uElet 1dE A 7
= glhgro] e 4= Qi) npr|glo 7 F 3l nE Avls

H

=S

¢

Tte = WS UkskARE, 249 wo] EAgitl. JA=
ekt Al Azke 4= ARt oju] AUtk Apdoe]7]
o] To] U= A4 1, IYE vkt 3= e

http://www.dcs.or.kr



© Commonalities between coding and history

Trade Situation
Song Dynasty merchants and Goryeo merchants have their own items
Results vary to sell and have a purchase wish list. Transactions are possible only

A if the goods held by the Song Dynasty are on the wish list of Goryeo
in order and the goods held by the Goryeo Dynasty are on the wish list of the
Song Dynasty.

Coding

Python Code

Lots of
conditions
and
iterations

. Optimal
History method
exists

a8 5. 297 dAjel 28X
Fig. 5. Commonalities between coding and history
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Fig. 8. Select Character and Main Screen
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@ Transaction Value Table and Flow Chart

@ Block Coding

i

@ Block Coding to Python Code
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*This prototype is intended for Korean children
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Fig. 10. Computer thinking learning screen
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@ Taking Video @ Today's Story Compositon

© Today's Story
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Fig. 11. Create and view story screen
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@ Interview Overview

-Validation of its effectiveness in terms of Korean

history and coding learning
Interview -Check with experts for overall usability of current
Purpose prototypes

-Understanding current educational trends and

students' difficulties in class
Interview 1:1in-depth face-to-face interview
Method 1:1in-depth online interview on Zoom

Interviewed by

Elementary School Student,
History and Computer elementary school teacher

Interview Period| May 22, 2022

Interview E
Process —_—
W™
@ Expert Interview Question List
No. Sort Question(History Expert) { Question(Coding Expert)
What are the characteristics of Korean history(or coding) education
1 for elementary school students these days or what is the focus of
1 education?
2 What are the difficulties of elementary school students when
o they start Korean history(or coding) or while they are learning?
3] Re\ate(tj tolWhat is the most fun part of Korean history(or coding) for students?
2 z;r:;tary What kind of Korean history(or coding) education method or form
student's |dO you think is necessary?
study What do you think about learning [What do you think is the
history in conjunction with other [(difference between the learning
5 subjects? effects of flow chart based
concept learningand block coding
based execution learning?
5 Do you think the full service prototype will work in terms of
| learning? Why do you think so?
Do you think the activity of talking|Do you think this overall historical
to historical figures and thinking  |learning format, including
7 |Related to of yourself as the main character [algorithmic learning methods
the service|will help you understand history? |using flowcharts, will help improve
:{fu‘g's computing thinking? Why do you
| y think so?
8 What do you think about the usability of current prototypes?
| Will the activity of reviewing If | were to manipulate block
9 content while making short-form |coding in history learning, what
videos help you learn history? content should | apply it to?
© Target Interview Question List
No.| Sort Question
What are the characteristics or interests of elementary school students
1 these days?
N What is the most interesting and most difficult subject you learn at
i Relateq |Schooland why?
3 |to Have you ever learned about Korean history? Then, what was the
7 lcurrent |most difficult thing to learn?
4 target Have you ever learned about coding? What do you think about to
student’s|{learn coding?
? status (Do you often watch short videos like TikTok, Reels, or YouTube shorts?
Why, Where and What?
6| What do you think if the educational content is produced as a short video?
7] Have you ever made a short video like TikTok, Reels, or YouTube shorts?
3 |Related Looking at the overall service, do you think it will work in terms of
" liothe learning? Why?
9 |service What do you think of the overall usability challenges, including
of this  [learning and application manipulation?
_O study  [Please let us know if you have any overall thoughts, needs,
1 or improvements to the service.

T8 12, W MUt § AR tHaA olHRE e % AR UE
Fig. 12. Interview overview and question for education
expert and target students
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Key Interview Insights and Reflections
Num Key Insights Reflections
Add Parts That Can Recognize
Users Voice
Divide the Level of Difficulty to
Learn By Level
Provide Learning Topics as Add a Brief Description and Hints

1 [Only Background Sound

2 |Single Learning Difficulty

8 Keywords Only of the Learning Topic
. . Add More Time to Develop Users
4 Placing a Flow Chart Using Thinking Skills by Segmenting Into

a Flow Chart Shape Stages of Thinking and Quizzes

38 13. &2 2ER CIAOIE 3 7 HrdAret

Fig. 13. Key interview insights and reflections
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@ Demographic Characteristics by Subject
User|Gender|Age History Learning|Coding Learning|Short-form Watching| Name of Short-form
9 Experience Experience Experience Service you experienced
N 1 F |13 O (6] O Instagram Reels, TikTok
T8 14. ARSALHIZE & 2zZ2|0) TA| M #E 2 M N 0 X 0 Youtube Shorts, TikTok
Fig. 14. User test and offline exhibition experience site 3| F 4 0 0 0 Youtube Shorts
4 F |14 (6] (@) O Youtube Shorts
5 F |13 O X (@] Youtube Shorts, TikTok
- [§] F |13 O (6] O Instagram Reels
4-3 }\-ll:lli }\l"g' EEOH EHQ‘ AE.LE_}-Al' ﬂog 71 F 12 0 o) [¢) Youtube Shorts
8 F [14 X (@) 0 Youtube Shorts
9 F 14 0] 0 0 Instagram Reels, TikTok
1) Mu]2 A8 9 did AE2AT L U8 0] M [12 ) X 0 Instagram Reels, TIKTok
@ Effectiveness and Usability Test Survey
o] 1o 2 Q9] Q) X))
:LFQU 15’] 1 T 2023]& 4'éJ 8 Eoﬂ /\1 9 Eﬁl';q o]: EZ_}- }‘1 H] Effectiveness (1 : Strongly Disagree ~ 5 : Strongly Agree)
5 ST ) D haracter fit the costt D d-based historical D tch -based
2 AR i S ARt ZREERIS #8739 AL o props o istocal characer ang| _[storytaing and 3D background | |choiess,Towcharis and bocks hep
enter the virtual world make it feel reflecting the historical era help you |  [you learn computer thinking
_g_}\é_% @%—8}_7] _ﬂé‘H ﬁﬁg@— H]EHU\_:]_ /g% i}\]_ 7;(}-01]].94 ?_] 1 like experiencing history? 2 learn that historical content? 3 or coding?
T BANA 54¢ A golth. 253 43hdolA & BE |- o @il 5
e, c— o— ? — . — -
Skl 189 SRR == ] o ySA= o SF=LA)} Sk 7
SRl 13hd sM7HA] & 10802 g =lem, At 9 e e | oo do | oo e
- — = = your own opinions based on what hist d coding? ding
% ATAE 99, AUAE 1RolRen, Y sy ARA | fmEmEmes | e [
= 79, FAEARE 3R At sy AdAE ° Bk - @l | aB
40 46 % 46 %|
o > 2] = = [ FE—— i PE——
o FE SHOR WE SHAL £F TUEE AFD HY
— - Usability (1: Strongly Disagree ~ 5 : Strongly Agree)
o)
O] 9}19\}\1—4' 1% 15‘0/] 2% iiEE]'(ﬂ‘ﬂ]' }‘1]:]]-}—\— 7]—2]9] 'TT'%' Do you think the overall service is Is there no difficulty or inconvenience|  [Are there no difficulties or
free of difficulties or inconveniences in entering a virtual historical world inconveniences in learning coding
/\6] oﬂ ?l— 67H‘O/] g%j/].7 }\}’%/%101] ‘T":l—é‘l— 47H‘O/] ;é']_T":‘L, ﬁjﬂ 75] when using it? and learning about history? 1se\ecu)on,ﬂowchart, block-based
- B N . 7 8 _ 9 coding)?
Aol thak 2709 Aol s 2|AE H%(Likert Scale) . - | » [
49 10% 50 46 10% %
= = p— | — . |
Bﬁ] © Hé—% %LEE% zéa]?j: LH%O] Tq—' 15_25;1 1?—_] é%oﬂ}q Is there no difficulty or = Does graphic design, such as Ifaservicefor\earm-ngKorean
= =] i i h f h hi | backgrounds,|  |hi d cod I I
L] AN E 7 At Qo] Ho] AL fel Pt A producngs shartweeot | [ebtomceasemsrsstintie | |rsessed, wouklyou be wilig o se
service? it for learning?
o4 N AR AWSE =P Wk v gy v " G
80%
o 50% Ao % Ao !
500, 18Tk 50%% 2AMe weg ugek ey F o oWl _all [ oa
2] ALAL A= o] AA) o) Lo = —
Jol| wha} Ab-S AlFshs Tl i F kgl Efol He O 15. MExA} SEA} OITLEA S EM U 22MT} ALRM
Aol g A5 29t vl wAle] =Y B AL Ba BFEY ZE MRzl RE 21}
Al S 7|23 39S skl =20] =X tigk Fig. 15. Demographic characteristics by subject and
AR 30= ZHzF 90%SF 100%2] FAZQl 2SS w ot} effectiveness and usability test survey
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