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ABSTRACT?"

Development and Application of Design
Thinking-Based Elementary SW Education
Program Using Micro:bit

Kim, Gwan Min

Major in Elementary Computer Education
Graduate School of Education

Jeju National University

Supervised by Professor Kim, Jong Hoon

This research aimed to develop and apply a design thinking-based
elementary SW education program using micro:bit as an educational
method for improving computing thinking and creativity of
elementary school staimudents. The SW education program was
applied to 22 students in 5th and 6th grades of J and B elementary
schools in Jeju City who participated in the SWEET support project
program at Jeju National University. These students have been
preliminary tested for creativity and computing thinking skills and
educated for 20 hours by 5 times. As a result of verification, design
thinking-based elementary SW education programs using micro:bit
showed significant effects on elementary school students’ creativity
and computing thinking skills.

* A thesis submitted to the committee of Graduate School of Education, Jeju National
University in partial fulfillment of the requirements for the degree of Master of Education
conferred in April, 2021.
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(F5 1) 24 Z239 oA
U9l Az 241e) vpolazHE 39wl

1. A}lo] 2 24| E(micro:bit) &?
1) m}o] = 2 H] E(micro:bit)
o] ARHEE ol wedt AFEHTL & F 5. AFHE o
ANg HAFE 7IARIH mlo]ARHEE ofF 22 7|¥e] FEo]

-
& A3 9@ vl ARHEE Wb ZYstel ME T @S AFH} gol AAA

Il St
AR, A A 2&ZHEE AS 7hsshAl &

<vlo|AZHE F4>

FRONT, BACK
1

@ USBAHIOl=E2 AFEL g = A2 |6 =FF2 QHUE ZHARH, AEE 51t 9
@ LEDHZO|H &Z AEHO| (0,0)ZHE g = US
® A HE, B HHEO|H Z202fU0| 7ts8® | @ ZE2MNM
@ MAIZ HE AmALHEEH MM
® H{E{Z| WS AZY I AHE ONE R
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2) micro:bit TZIYW(EF Z= HAF7Y])
http://microbit.org A< - Let’'s Code &8 - MakeCode editer Z¥

m o 6 @

language~  Archived websita  1lelp & support

¢ micro:bit Getstarted  Projects  Lessons Let'scode | Impact Buy News

BBC micro:bit

Create | Learn | Cod

Get creative, get connected, get coding!
The pocket-sized computer transforming the world

Learn at home

Get started
Begin your micro:bit journey

Guides and videos to take you from first use ta contident coder,
creating your own micro:bit magic.

(D] micro:bit Getstarted Projects Lessons Let's code Impact  Buy

Let's code share B3 W D
Quick links

New to coding or new to micro:bit Text-based pregramming, widely used in education Manage whole class micro:bit coding sessions

{k} MakeCode editor e Python editor

classroom

® Microsoft MakeCode

Microsoft MakeCode

Python
. Microsoft’'s MakeCode editor is the perfect way to start programming and get creating
Mobile and tablet apps with the BBC micro:bit. The colour-coded blocks are familiar to anyone who's previously
MakeCode mobile used Scratch, and yet powerful enough to access all the features of this tiny computer.

Swift Playgrounds You can also switch to JavaScript to see the text-based code behind the blocks.

QOur getting started pages will guide you through your first steps.

Scratch You can find out more about MakeCode in the FAQ and as well as using it in your web
browser, MakeCode for micro:bit is also available as a free Windows 10 app.

MakeCode reference Go to MakeCode e

Other editors

< micro:bit & I HFA7] A A >

Ho
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http://microbit.org

< micro:bit 3HEE >

7212 | 24 Xt FE/LED 2% 17| 59| 7|& 7|s2Fddle HHO 22

g4 | HE/EEZI/HM 52 2F Y HHE FHO ZZ

=2 | A2t %S =8t YHO 23

LED | OFO|3ZH|EQ| 257 LED &3S M Oisls HEHO 23

2lC|? | EFFAE 0[8510] CIE Oi0|ARH|EQ} HIO|HE &4I5t= BEO 23
g | BtE ot 2EE HEHO 23

=2 | =2|& HEhE FIS O & I AFESHE BEo 22

Ha | OO|EHE MNESHs HeE #2lste B8 23

AL | Al oAt HEE HYPO ZE

< micro:bit.hex ¥ A& =HH_webUSB>
< web USB A& 34 >
webUSB

R windouse+ | mac | i

Vbrowser | G v.65+

Omicro:bit | firmware v.0249+

O micro:bit @& e & g

i
B | sl | A

& Om
N

<
b
ull

0 SHE AR MA..
& MEH/=I|3

T EE

@) microbit & Use Hlol g2 WREE & @ microbit H o 2
ZElct otz U= "ErX| H OB & £ =, BBC
micro:bit 2| &l ££0f 2= microusB ZE micro:bit CMSIS-DAP L} DAPLink CMSIS-

E A2EUCH DAP & M EidIAM| S

A =HOI™

_46_




2. Alo] A 2 H] E(micro:bit) TG AA 1
1) micro:bit ¥ A &L3}7]

< micro:bit & AA 7] A5 >

FuowolE Axskel 1
g Sk

LED 23% 9 AlX gk

0(e1F%) ~ 255(8+)

OiLI% (else) &3

LED A3 A2

®

4l Al e 877} 30 ulwked

« LED 2=3% ¥7]: 0(o]F5) ~ 255(812)
_]
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< micro:bit LED ¥7] %4 >

A9 YIS index v = 23

—c &1

ANSA BTED (ms)

A WESE FEW LED |7 A3 wopA a,
B MES 29 LED %77k A4 o1F 94

« LED 237 B7]: 0(e1 ) ~ 255(8 )

- For%: index Fte] 0~107}A
- While®: index<10%1 %<t

H

R

2) micro:bit <% AlA L3}

< microbit 2% AA Fk >

_48_




< micro:bit 2% Ft YE7] >
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3) micro:bit 7] AA(FZH) &-8-317]

< micro:bit A7) AA >

A2NAA 2)

" compass '

ZANEN ELERY

(ms)

ANAA G W §A
o welE wAH

=
0

A (270 90

- 180
g

A7) A gk

< micro:bit UZFw WwE7] >

& d(and) * TINEH ()

- @

B cv  RNMM R(%)

= @

MM (elce if)

= @

MmO elce if)

€ - manze)

ey Sk(and) * I dx(e)

TNEN () 25l {and) » TNEN B

o -

DiLID{else) &9

Y.

®

-

=~ @

D™ (then) &9

OB (then) &N @

OI¥i(then) & (=)

e
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4) micro:bit 7]&7] A &L3}7]

< micro:bit 7]&7] AA % >

]

11
1111

|

71&7] AX 2%
-180° ~ 180°(360%)

< WOl WA YRS | us

M > - dolEE

vl ASNAN 5~ U(") RB

AR« 0l AZNAN BH-7 U(°) KRB

mOKGH)  EMabs) ( P ) < @ 321 (and) v Dabs) ( ADw ) <w @ 01 (then) &34

L)
o2 =2 3t
L]

Of 1M (else) S

Lep 238 AT

®
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5) micro:bit YL 75T &£3}7]

< micro:bit L. 7% >

. 2
- mlolARHEZE BEREAZ
s HolE (A, ZAd)E F

o A~ [e)
3 RS 9l

AMES w29 WE e F7H
a1 e BERAE B A
%

golelE Fu Wyl fsii Az
g dre agem A4Holof

Sl +Mol™ A®: receivedNumber

ctll2 H&:4
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3. mlo]| A2 ¥ E(microzbit) ZE e AA II(

n
N
)
>
ik
G

O micro:bit @& s

foo

>lE W8 Q

Jo
xT
-
)
@
<
=
o =

[e]laibN]

& re=c olzas BB
- oy &% 2 a3 F tinkercademy-tinker—kit A ¥}, tinker-kite] t}stk AA & 7hF

€ 5z gz ?

bluetooth devices
Blustooth services BETA- C;

neopixel

AdaFrLit NeaPixel driver

robotbit

Extens

RingbitCar

ELECFREAKS ring!bit car

age t0 Use sonar

oY 7tH 7).

I

Tinkercademy

toggle LED at pin PO « OFfF -
key A v is pressed on ADKeyboard at pin P8 w
motion detector at pin P8 + detects motion

Setup crash sensor at pin P2 =

crash sensor pressed

Tinkercademy

value of moisture sensor at pin P8 w

I 1 miIcnm
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1) micro:bit PIR AlA] &83}7]

< micro:bit PIR A4 >

<edY BA > | < 2AY HPA >

« PIR AA (&2 7ZA] AlA)
- PIR AIME &85l 33U

=) = o
e 7 Qs

¢

240l #H7} HW FE me
o] e, 1¥A Fow X ol
z9.

P1w 9 CJAE ¢ 3F

Ol™M(then) &H

OH_IP (else) AlSH

LEp A3l XS

®
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2) micro:bit =& AlA, LED &£&3}7]

it

< micro:bit &

Setup crash sensor at pin P8 »

crash sensor pressed

TE AAM7F 535S u vle]lazvEg
LEDAIA o] Eo] So].

>
ol
rr

AlZkalE 23

AMlEsd HE Z3: uss

Setup crash sensor at pin Pl »

p1w 9 CIAE 2

crash sensor pressed O]%(then) &'3#

toggle LED at pin P2 » Off = toggle LED at pin P2 » Off =

OHI8(else) &4

topgle LED at pin P2 » On »

®

2F
L
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3) micro:bit X% 414, OLED &&3}7]

< microbit %

AlA, OLED && >

value of moisture sensor at pin PO ¥

initialize OLED with width height @

« OLED

- wlo]AZH|E9 257]9] LEDE % d3l7] o
H¥ E9akex2atg] o)dY =A% $)S
OLED stdel &3 + 35

=AMz =4

¥ F% ghol OLED shde] &9

index *+ O]l walue of moisture sensor at pin PO w

i

show number index w+

HE

<w @ 0% (then) 238
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4) micro:bit ADKeyboard &&-3}7]

< micro:bit ADKeyboard&g >

+ ADKeyboard

- mlolARAES] 7]E A BHES HE] A
key A v is pressed on ADKeyboard at pin PO v & 7 sle U HE
« Buzzer

- oA RH Ed dZste] &7t 24

A ~ EHES 598 W =5E &7119 L7t &
gy ~37#AE PO, ADKeyboard: Plel|l 443

key A w is pressed on ADKeyboard at pin P1 w O™ (then) &'3H

e 1« BHAL

OH 1™ M DtCHelse if) is pressed on ADKeyboard at pin Pl = 0l (then) &1 @

© -

Ol IT A PHo(else if) is pressed on ADKeyboard at pin Pl w» O|¥ (then) &2 @

@ 1w BHAL

OH 1M A PHOHelse if) is pressed on ADKeyboard at pin P1 OlM(then) &2 @

@ 1 = BHAL

OH 1M Do else if) is pressed on ADKeyboard at pin P1 » OlB(then) &M @

© -

OHITIA HOk(else if) AEl  OlF(then) A3 e

e 1« BHAL

OH ™A B else if) AEl 01%(then) &3

© -

®
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5) micro:bit Analog Rotation, DC motor &-&3}7]

< micro:bit Analog Ratation, DCEH && >

+ Analog Ratation
- 2% ¥9E e obdRa 4R

o o I~ e}
S B 5 S

vlel Hg(nap):  P1 v o Of=al 22 + DC motor
= - volAzuEo| AAsle] 3

et 1023

P11 (B2 H8) v 0 0j= 2t oA 3l =93

Pl11 (=3 FHE) » 0 o= g+
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6) micro:bit &%

AA, DC motor &£3}7]

< micro:bit Analog Ratation, DCEH && >

. EEAA
=AM gi(°c)

- mlolARHIE AHA
A oge e B

+ DC motor
P11 (22 HE) » 0 Ofz 2t ==

npo] A 2N E |

o =y
S 9%

ot

®

OOF(if)

P11 (=3

OHL]| ™ (else) AlcH

=

P11 (

SGHIAl 2HC) > w @

=

, Dl

2) v 0 0fz= 2 =2
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7) micro:bit PIR 44, Mini Servo &&3}7]

< micro:bit Mini Servo &§& >

servo P v AlH 9

motion detector at pin P8 ¥ detects motion

« PIR AA (&
- PIR AlA]

A 5 9

T

+ Mini Servo
- REE 0~180° 7}A 3 Ad=

A9 A AA

& Bestel

Ko
o .

OfL|H (else) Algl

®

servo P8 v AlH2 2SS o (°) = &3

servo PO v AHS 2=

motion detector at pin P1 » detects motion

0|™ (then)

AlS
Al ol
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4. QAL Ao 3y dopr 7] ghX|(1)

SAE 79 Aeg Arate

# GAE Y Ad #A8 A% T2aY WE)
[Empathize]
3tmol M K| Z40FE Gl 4% B S S0| T X|7| X 2= 02 2% of = 0fE Zio| 9lgta?
@ = 47|
® UtA3 £2817]
hel 7k AHE| =7
@® 71E dE X727
@ “IEf
[Define]

- 99 AE ZFAE EYE 7 A EAE BT
¥ oJuA 3| FABEY QA 2 AT B AREHA & 7 S
[Ideate]
Q. o|%A 3tH mo|ARHEE &8ty FAE] A= AYE FA & F I=A #
rEA Az JFAIT

Q wholazvEY dF ANE FOIEE, $49 24, 4, £ F) FAE 19 A
98 sotd & gl ANE o Aol Jerher
A ( 283 A4 )

[Prototype]

) 223 AXE ARE 8AE ¢ dsyH

2) ‘A=’ ¥4Z Sonar AA ez AFg T

) = ZE&IYUT(IA A el Aol HAE B§- ofo]Eo] &8)
E

o ulo]AZHE E= A3}
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D 2e% A4 B2 74497

ping trig PO ¥

echo P8 w

unit ps ¥

2) ‘A AFE AAsta AH

ping trig

distance v O

i hed

P12 -

echo P8 =

"distance”

distance =

ri

i

ping trig P12 =

distance = (Ol echo PR w»

unit cm

"distance”
distance = L w @

-

=

1212548 85Ut =

DK F)

OiL|P(else) &30

distance =

O[% (then) &3l
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[Test]

. FlolaEHE B2 F5)87)
Jo) =oAL ool FE oW He HAEH FL7RY
1) OLED 7|5 &7}

SEUIR A

show number distance w

A=A (ms)

2) A=Y 7R E £20F ¢ WMEA YEF 7] 4A
(A 28& A %71] AR A L)

BER 1) distance = 1w @ Di™{ then) &I

LEn AR XR7)

© - am

AT distance = =)
OHLI™AI @9 eln LF) distance 01 (then) &M (=)

LED AZ@ 0PN

e- 14w W

SNED distance = SN (w)

OHLIAl 9 else if) distance 01 then) &M (=)

LED AR TS

e 1/16 + M1

2MEIN distance = S8 INix)
LI (else) &'

Dol &% " -

®

wEE
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5. AL At 34 dofr 7] 54](2)

[Empathize]
st Eo] A
Wolxl7] o

o] BksUh

2% 99 stw HAYEY 19 F sz FAN LY 2 o]
AAZE £5 A Bt 9 Ak HA =4 Sl oA
AUt & gudx dolry H=d s sz AA ngu
oA std o]HT TAE AEL F US78?

Jo
rlr

o

—_

1n i

[Define]
SAEAA 9 e 2EE F 3

rlr
b
-
il
rH
i
2
g
>
T

[Ideate]
Q. A¥A 3tH FAEANA 4 ATS ¢EHE 7 JSAE AF5A AZE FAIT

Q. PO|AEHEE &85t FAEAA T4 A <EEvhal gd o gag
T2 83l ZEORE TE T Y782
A. ( )

[Prototype]
Q. Flo|IAERHEE &-8% +¢ A7t I EolHE wHEY AT

o szg_laﬂ a-]E
1) ¥M4E 83 Azt e AR
2) HEES St

o "lo]ARHE E2 9A3}]
1) 9FE %%6}04 AlZE 3 A7)
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2) WEES B4 Bolo7t 45U 4+ YES HAHN (A5G AY FIEES)

[Test]

2) AT YAF ghol et Bolw] Azte] MR + YE= ME F7}
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6. TRl Abae] 3§ Folny] §44(3)

Ae A7 A Aol

[Empathize]
F2Y 192 Q3 8F studA = HA&= At SoldyA & Z7] Ao A 7]

249 FFEW FES stu dFUth AW Q¥ PSo] Aol gE B 2
9% oF5un BolduuA ATED olopl§ rn e AE PF| Yol A
AP TRe] BHUT. o FAS oA AAW FL7ar

[Define]
SHAE0] FFola YEAE AT F Jv EFE WHEo] FAGH

[Ideate]
Q. ¥4 duyF FAA FHLE AA] A% =T AEERre ¢agEE o
" AEC] d=748?
A. ( )

Q FlolazUES Fead S £49¢ selsien FUTh sholamuEe
oW AN} 75 BHeF & Y278
A. ( )

[Prototypel
Q. "lo|ARHEE &8 FA Y A ZEIRES e FAITH
o Ei:l‘—%] JE
1) H4#E ‘count’ & A A3}
2) YL 7|5S 83 gAY #= AFI
3) +3d #A AA(PIRAAM)E &3
4) 721 gko]l dAF ojFe] E AFE dEHEH

motion detector at pin P * detects motion
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2) AFFE ‘count’Z AFdl FHle I1FS 12 A3

count + Off o HNE

0]™ (then) 2

oLl ™M (e1se) £A'SH

olol=2 =59 """

®

[Test]
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