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Development and application of online physical computing
curriculum for pre—service teachers
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Abstract

This study is about development and application of a curriculum to implement physical computing education in
an online environment for pre-service teachers. First, a 15-week software and physical computing curriculum was
designed according to the ADDIE instructional design model. As a tool that can be used online, education was
conducted on a program using various sensors using Pocket Code, an EPL based on a smartphone. As a result of
the application of the program, Personal efficacy, Pedagogical knowledge, Technology teaching content knowledge,
Result expectation, and Student belief were all significantly improved. In the software attitude part, Software in—
terest and Software value part increased significantly, and the Perception of software engineers did not change. In
general, in the case of physical computing, it is difficult to execute in an online environment because it involves a
lot of manipulation activity. Through various studies that can continue education in a non-face-to—face environ-—
ment or a blended environment in the post-corona era, it is hoped that it will be possible to provide a high—-qual—
ity curriculum to pre-service teachers in charge of future education.
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(Fig. 2) PocketCode(EPL) Application
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<Table 1> Experimental Design (N=29)

Group Pre-test Program Post-test

Group 1 O, X 0,

0, * SW Teaching Efficacy, SW attitudes
0, : SW Teaching Efficacy, SW attitudes
X, ! Online Physical Computing Class
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<Table 2> Class Survey for Online (n=29)

Answer N(%)
Recorded lecture 23(79.3%)
Preferred Live Seminar lecture  6(20.7%)

teaching style Providing Class material  0(0%)

Submitting assignments  0(0%)

Step  Question

Preferred School’s Platform  27(93.1%)
Online Youtube 22(75.9%)
2 Platform Zoom 13(44.8%)
(Duplicate Google Meet 28(96.6%)
Selection) Google Classroom 19(65.5%)
Scratch 28(96.6%)
EPL Language Entry 17(58.6%)
experience Python 7(24.1%)
(Duplicate Pocketcode 0(0%)
Selection) Mblock 0(0%)
Etc. 0(0%)
A Ci}r;yi‘ﬁ Yes 5(17.2%)
pUtng No 24(82.8%)
experience
4.2 84
WA BAL EQE wSY 515 AAST 51
T 2ZEJ 9 IXFE HFH s 72 AES o
3|3l o]E AAZ gFoHes AES S AW A4
AT EY O WS Y BlE AZLE0] wSd #I
NFETES FAEE Ao L o]F Y3t Al
AR SHHENA AZEY O] no] td HukE
|7 37 DX AFEY o8, HAE HFE w59
AA WEE 1F USsE RS HFESA
ol {3l FAEC] 71Ed AFtFoR shAar 9
H AZEYY a& dute] e YE 7|E EPL =
TE 718 34E XS o] 5 AntEES &
43 gAd AFE wFo 2 AASAh 1 FHolA
A Mde EAAoR Sgets FRT ARES
e e FAE FAE uSS AP Ao
aHd Aoz w6l Z+ A A A A
et Frhe FHaALS 7 EIALE X st wlg 4

P A TR PO AESHL 4 e o
3 Foli AA GBI 48T S db ARAS

AAEt EAE AESEE S

sfube] 4] kel A= <Table 2> Abd A9 59
G i agok v dd Aol o
e ZHx olg W ARE Zge] golA mEe
9 FHe] shgo] AAsirial Btk A7l A%
B =] FUE f& 9 S5 AW F S o
gate] vl 22 ARbe] g E A 8t B
A= gEs Algsart

AAA HFRe olgdtE Fo ETEE Rudd
EPL =72 2AREE o] &&tith IAA HAFH A
Fask Aot AE FA, 24 BHS ZF 7HA A 9
i 7]ES 23R, dEY T v BE P
Zgafy E=goln g S T3 oz A4
ETE HEE F AdE ETE AAsAC

4.3 7fat

AAE EWRE st F 16539 S AL <Table
3>sF Zo] Ak 7 AAlel el
ool Fopdz WHstlon ZEas] el
=AM 71eE ARt vHE g dle oY A 2=
aWES W wEolEyTh S
el fe= 22 75 T AAE o] &sto] 1t

rlr
>
>
e
2

ofulaAbse] 44 9 S
T Folle sl AR G wEARE Al
Ark. WA Aol 54 wEvel At A
AA FAAAM Mg B HolE £ QRS
2 GA A A Ar, WE7] HgE 2t
E spiat @A helete gejte] & g =shat

Hews Qs



ofH[AE et 22l mXZ AR/E dsiE HEL HE 627

AA HFE A9 A4S BE As g9 AY, =
ot gelsl A8 4 ot WY AFY wWETEI
AL WASE Aoz vhrae AT

<Table 3> Online Physical Computing Curriculum

week Subject Activity Contents
Icebreaking
1  Orientation Background and necessity of software
education
SW Software thinking ability (CT)

2 Education Software education types
Theory  Software education teaching model
Physical Physical computing concept and

. background
3 Computin . .
Theor Physical computing tools
g y Physical computing in curriculum
4 EPL Blockcoding review
Review  Making simple program with EPL
Installing Pocketcode
Introduce .
5 Pocketcode Exploring Pocketcode Interface
Pocketcode compass (Magnetic sensor)
. Shake rock paper scissors game
Interactive .
6 Game (Acceleration sensor)
Making self-introduction app
Touch run competition (Touch sensor)
Touch . .
7 Came Catching flies game
Making touch counter
Utilizing . . .
N Sensor Side scrolling game (Tilt sensor)
Game Eating cakes falling from the sky
. Screen transition animation
9  Animation . . .
Touch interactive animation
Safe Making seismograph (Acceleration
10 Application sensor)
PP Sound level meter
Face recognition lock
11 AloT(1 .
oT() Book reading App
My location notification SOS app
12 AloT(2) Controlling other applications in the
smartphone
Voice Speech to text‘ ‘
13 L. Move your character with voice
Recognition .
Command by voice
14 Physics Create a balance game
Game Create a physics magic App
15 Extension Pocketcode extension program guide

Scalability of the physical computing
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Interactive Game
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<Table 4> Teaching Efficacy Normality test (Shapiro-Wilk test)

Division F df p
PE 966 29 514
PCK 943 29 161
TPACK 946 29 186
PSETE (PE, PCK, TPACK) .962 29 A34
OE 967 29 556
ST 895 29 012
SEOE (OE, ST) 948 29 .166
Total 980 29 843
PE : Personal Efficacy #p<.05

PCK : Curriculum, Explain, Evaluation

TPACK : Technological, Pedagogical and Content
Knowledge

PSETE : Personal Software Education Teaching Efficacy
OE : Outcome Expectancy

ST @ Student

SEOE : Software Education Outcome Expectancy

° t-AAS ol gata, A
WS g 2 Wilcoxon signed-rank

3 WA AR )
(SEOE) o] R
. o9l 99

=)
=

£l
= 19

9135 (PSETE) %3}
om|(<.001) W57} 2
AZAME BF %glnl<<o5fa ﬁﬂre
At} ol Ea B maade] 5] )

X0 :(0 r
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<Table 5> Teaching Efficacy Paired Samples t-test

o Pre-
Division Post M SD t 8]
pre 2.50 610
PE -5.897  .000%xx
post 319 578
pre 2.80 582
PCK -4.118  .000=xx
post  3.36 772
pre 2.50 126
TPACK -4.838  .000sxx
post 342 27
PSETE pre 2.56 556
(PE, PCK, -5.976 000
TPACK)  Dbost 3.27 612
pre 3.64 403
OE -4.284 000
post  4.00 A87
pre 3.61 321
SEOE 5219 .000%xx
(OF, ST)  post 398 418
pre 2.96 333
Total -6.871 000
post  3.56 468
PE : Personal Efficacy sk < 001

PCK : Curriculum, Explain, Evaluation

TPACK : Technological, Pedagogical and Content
Knowledge

PSETE : Personal Software Education Teaching
Efficacy

OE : Outcome Expectancy

SEOE : Software Education Outcome Expectancy

<Table 6> Teaching Efficacy Wilcoxon Signed Rank test

Division Pre- M SD z p
Post

pre 3.46 582
ST -2.661  .008%x
post 3.87 641

ST : Student *#p<.01
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