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Development of SW Education Model based on HVC Learning
Strategy for Improving Computational Thinking

Younghoon Sung

Chinju National University of Education

ABSTRACT
In order to overcome the difficulties of programming education for beginners, various research strategies such
as UMC(Use-Modify—-Create), design based learning, discovery learning and play learning are applied. In this
study, we developed a HVC(History-VR Coding—Collaboration) learning strategy model for the improvement of
learner 's computational thinking. The HVC model is composed of a combination module of block type. We devel—-
oped a 12th session storytelling - based virtual reality programming curriculum. As a result, HVC model and

SW education program showed significant difference in improvement of learner 's computational thinking.

Keywords : SW education model, SW curriculum, learning strategy, computational thinking, Virtual Reality
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<Table 1> CT Framework(Brennan&Resnick, 2012)[4]
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<Table 2> EPL Leaming Strategies for CT Improvement

Div Term
sequences, loops, parallelism, events,
Concepts .
conditionals, operators, data
being incremental and iterative, Testing and
Practices debugging, Reusing and remixing,
Abstracting and modularizing
Perspectives Expressing, Connecting, Questioning
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Reseachers Stage Learning Tools
Strategy
Tools - Sample
Ali OLUK Lessons -
et al.(2016) | Presentations and Dr.scratch | Scratch
(1] Exercises — Create a
Project
Wilson et | Scratch card -
. Scratch card,
al.(2013) | basic maze game - Scratch
GBL
[2] My maze game
KeoHyun Understanding t.he .
. Problems - Design Basic,
Kim et ) App
- Implementation - | Expert Sample,
al.(2017) . . Inventor
Testing - Smart devices
[16] .
Maintenance
Youngho . Motlvatlon -
Finding a problem - .
5% | Finding a solution - Pair Ent
et al.(2016) . Programming 24
Solving a problem -
[27] .
Organizing
Younghoon
Sung Story-Coding—Coll | Storytelling, é{:ii
et al.(2016) aboration Icon card
Lab
[28]
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(Fig. 1) CoSpaces VR Contents Examples
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Analysis of CT, SW
Curriculum

The three strands of
CT Framework
(Concepts, Practices, Perspectives)

VR

Storytelling T rom ey

Learning Strategy
Modfh’ng
Developing SW

curriculum
based on VR-storytelling
+

Verification

(Fig. 2) A process of study
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Collaboration

VR Coding
= VR
HIStOW Expedition
. _—
Code
Adjust
30 Ohject Participating
Blockly .
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Background
Character Prograrmming
Events ]
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Algorithms

Concepts ‘ Perspectives

(Fig. 3) Learning Progression of HVC

=
ol
O
Ho
ko

452 DBL(Design based learning) %=
2 A2 ZA3E dHe EE 2E
HHoz Addrks s FAs)
&2 2301

o
o%
i o
N

ooy R
oy o
et

ro ot o
tjo

fo off B

__)&’
)
=

fo

o o
L
E-)
ol

, Histo

<
rlr
o

2 fm
o
s
[
ll
4
oX
p‘L

24 o xRt p2

2 9 o
o

, VR Cording< HistoryollA THE0i7 ~EdEH
s7] §3 2ERES Y&& 3D LEAE
N7 wjAdstr 2AXE duzEe ARdS
gog FHs= 2 el AL T3
AR, Collaboration< @3 VR Z#EE HMDE
Abgate] e st VR Expedition, =9 543} 1e
S 93 Code Adjustet FHx HdLES 93
Communication .2 4 @ t}.

w3 CT Zodg=2e] Al 7FA 23} v st} &

(n

g SR X Kl o
I

N
L
o

e f 4

= S

d
b

<
=

i

AR, CT /W32 2Eg &g gh= dugss F
Q QAT FH QEI ALALS uEgog 3 ALEAT}
REE 2EE S8 S Qe oliEd JEF 3D
oBAE wAst VR A e $9F duelFe wEs
AL FAHoR et Hrk



2SS =2 M2 5=

588

<Table 3> HVC Education Program
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(Fig. 5) VR Contents Expedition
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<Table 4> Questionnaires of the survey

Perspectives
> History
VR Coding Presentation
Practices
Collaboration
History
VRCoding —» VR Project
Creating
Concepts
- Collaboration

> History

i Story
VRCoding — oo

—— Collaboration

History

VR Coding Basic Skill

Collaboration

(Fig. 6) Learning Progression of HVC
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Div. Ql.l ston Contents
item

Story sequencing,
Storyboard events
looping,
Story Parallelism,
Character events,
Story Conditionals,
operators, variables

Concepts 1-7

Storyboard
CT programming (increment
al and iterative), Test and
debug. Reusing and
Remix VR coding blocks,
Coding blocks abstract
and modularizing

Practice 8-11

. Expressing, Connecting,
Perspectiv D & e

os 12-14 | Questioning about Story,
VR contents
Creating VR background,
HVC Story 15-17 Arrange 3D Object,
Model events control
& Interesting 18 Interesting of VR project
Program Immersion of VR

mmersi 1
ersion 9 Contents
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(Fig. 7) Pre and Post T-test Result of CT
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(Fig. 8) Descriptive statistics of HVC Model
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m Female(N=9) m Male(N=10)
Perspectives I 4,70
(t=-0.536, p=.599) I 4.53
Collaboration: Practice e 4,81
Presentation  (t=-0.649, p=.525) I 4.65
Concepts I 4,83
(t=-0.346, p=.734) I 4.76
Perspectives I 296
VR Coding: (t=1.905, p=.074) I 3.63
VR Project Practice I 2.69
Creating (t=2.075, p=.053) R 353
Concepts I .87
(t=1.466, p=.161) I 3.41
Perspectives  pumm—— 1.63
(t=1.658, p=.122) I 7 50
History: Practice 153
Story (t=1.72, p=.109) N 243
2l Concepts —— .19
(t=2.281*, p=.36, *p<.05) I 3.07
(Fig. 9) Independent samples T-test results by gender
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Pre Post Pre Post Pre Post
Story VR Interest Immersion
{t=-7.133, p<.01) (t= -3.556, p<.05) (t=4.387, p<.01)

B Mean TestN=19

(Fig. 10) Pre and Post T-test Result of SW education
program

Btakg A%t HVC steXeF J|g SWRS2H gt 591
sta 917] W&l Aoz ekt
5. 48

SWaLgol A g<52te] CT 4% 93 Zzadgvy
a5 Y-S F537] A CT 71, A%, &4
2149 CT =ZgdY=aE 7HWke g History, VR

Coding, Collaboration®.& A3 HVC stsdeF nd

S AAstn 1223449 SWaSZ2 I3

W 1 A v 2

AR, CT 493 #dste] 7ide HVC A A

3tal 91+ History, VR Coding, Collaboration <574

g5Ake] CT /M, CT A5, CT koA &
|

L

0] =

L

glo] 243 7Hs3 HVC Shsef
Horso SWus T2 adloa 510
ggate] CT &

Stake] el wet =7 CT

& 1o

=

fs

[1] Ali OLUK, Ozgen KORKMAZ (2016). Comparing
Students’ Scratch Skills with Their Computational
Thinking Skills in Terms of Different Variables.
International Journal Modern Education and
Computer Science. 2016(11). 1-7.

[2] Amanda Wilson, Thomas Hainey, & Thomas M.



(31

(4]

(5]

(6]

(71

(8]

(9]

2 uSse=2X M213 Abd=

Connolly (2013). Using Scratch with Primary School
Children: An Evaluation of Games Constructed to
Gauge Understanding of Programming Concepts.
International Journal of Game-Based Learning
(IJGBL). 3(1). 93-109.

Bokjin Shin, Hyungsung Park (2008). The Effect
of Digital Storytelling Type on the Learner's Fun
and Comprehension in Virtual Reality. Journal of
The Korean Association of Information Education.
12(4). 417-425.

Brennan, K., Resnick, M. (2012). New frameworks
for studying and assessing the development of com—
putational thinking. Proceedings of the 2012 annual
meeting of the American Educational Research
Association, Vancouver, Canada.

Fauland, R (2002). Using immersive scientific visu-
alizations for science inquiry: Co construction of
knowledge by middle and high school students.
American Educational Research Associations, LA.
Hyo-Jeong So, Ji-hyang Lee, Bokyung Kye, (2017).
An the Activity

Framework for 3D Printing in Education and

Exploratory Study about
Implementation. Journal of The Korean Association
of Information Education. 21(4). 451-462.
Hyungshin Choi, Mi Song Kim (2017). Designing
a New Teacher Education Course for Integrating
Design Thinking with Computational Thinking.
Journal of The Korean Association of Information
Education. 21(3). 343-350.

In-Young Ryu, Eun-Young Ahn, Jae-Won
Kim(2009). Implementation of Historic Educational
Contents Using Virtual Reality. The Journal of the
Korea Contents Association. 9(8). 32-40.

Irene Lee, Fred Martin, Jill Denner, Bob Coulter,
Walter Allan, Jeri Erickson, Joyce Malyn—Smith,
Linda Werner (2011). Computational thinking for
youth in practice. ACM Inroads Magazine. 2(1).
32-317.

[10] Jeeheon Ryu, Jeeheon Ryu (2016). The effects of

scenario types on teacher efficacy of pre-service

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

teachers and virtual presence in the virtual reality

based teaching simulation. The Journal of
Educational Information and Media. 22(3).
661-680.

Jeong—-Beom Song, Soeng-Hwan Cho, Tae-Wuk
Lee (2008). The Effect of Learning Scratch
Programming on Students’ Motivation and
Problem Solving Ability. Journal of The Korean
Association of Information Education. 12(3).
323-32.

JeongWon Choi, YoungJun Lee (2014). The analy -
sis of learners’ difficulties in programming
learning. The Journal of Korean association of
computer education. 17(5). 89-98.

Ju Seong Pak, Taeyoung Kim (2012). The Effect
of the CPS-Based Virtual Robot Programming
Education on the Creative Problem Solving Skill
of Secondary Information Science Gifted Students.
Korean Journal of Teacher Education. 28(3).
175-190.

JungShin Park, SeokBong Cho (2012). The Effect
of teaching Scratch in introductory programming
course. Journal of Digital Convergence. 10(9).
449-456.

K. Brennan, C. Balch, M. Chung (2015). Creative
Computing. Harvard University.

[16] KeoHyun Kim, InHwan Yoo (2017). Effects
of SW Education Using App Inventor on
Computational Thinking and Attitude towards
Computer of Elementary School Students. Journal
of The Korean Association of Information
Education. 21(4). 371-380.

Koo Duk Hoi (2014). Development of Digital
Storytelling Education Program Based on
Software Programming. The Journal of Korea
Elementary Education. 25(1). 245-260.
Kyungkyu Kim, Jongyun Lee (2016). Analysis of
the Effectiveness of Computational Thinking—Based
Programming Learning. The Journal of Korean
Association of Computer Education. 19(1). 27-39.



[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

oy

3
om

Kyungsun Oh, Seongjin Ahn (2015). A study on
the relationship between difficulty in learning to
program and Computational Thinking. The Journal
of Korean association of computer education. 18(5).
55-62.

Linda Seiter, Brendan Foreman (2013). Modeling
the learning progressions of computational think—
ICER '13

Proceedings of the Ninth annual International

ing of primary grade students.
ACM Conference on International Computing
Education Research. 59-66.

MiHyun So, JaMee Kim (2016). Transference from
learning block type programming to learning text
type programming. The Journal of Korean
Association of Computer Education. 19(6). 55-68.
Shon Mi (1996).

Instructional

Formative Research on An
The of
Computer-Based Simulations For Teaching Causal

Theory For Design
Principles. Journal of Educational Technology.
12(2). 171-188.

So Yo-hwan (2016). Relationship with Educational
Effects and Medium Characteristics in Virtual
Reality Learning based on Immersion Gear VR.
Journal of Communication Design. 54(2). 225-237.
Soo—Bum Shin, Chul Kim, Namje Park, Kap-Su Kim,
(2016).
Convergence of the
Computational Thinking in Informatics Curriculums.
Journal of The Korean Association of Information
Education. 20(6). 607-616.

Soo-Jin Jeon, Seon-Kwan Han (2016). Development
of UMC Teaching and Learning Strategy for
Computational Thinking. Journal of The Korean
Association of Information Education. 20(2).
131-138.

Sze Yee Lye, Joyce Hwee Ling Koh (2014). Review
on teaching and learning of computational thinking

Young-Hoon Sung, Young-Sik Jeong
Organization —Strategies

through programming: what is next for K-12?.
Computers in Human Behavior. 41. 51-61.

kd
i
0

[27]

[28]

[29]

[30]

[31]

mjo

o)

<

el

FHVC ste®ef 7|8 SWS2E i

593

J

Youngho Seo, Miryeong Yeom, Jonghoon Kim
(2016). Analysis of Effect that Pair Programming
Develope of Computational Thinking and Creativity
in Elementary Software Education. Journal of The
Korean Association of Information Education.
21(1). 115-126.

Young - Hoon Sung, Yoo Seoung-han (2016). The
Effects of Childrens’ Perception of the Kodu
Software Curriculum Model based on SCC Activity
Strategy. Journal of The Korean Association of
Information Education. 20(3). 283-292.
CoSpaces (2017). Retrieved from https://cospaces.
io/maker/coding/blockly.html

D.School (2017). Retrieved from https://dschool.st
anford.edu/

ISTE & CSTA (2011). Computational Thinking
Leadership Toolkit first edition. Retrieved from
http://www.iste.org

X KA

e—mail: yhsung@cue.ac kr



