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Agke] &7F Foha, HAN Fx ARA FF tIFelu]
Roth So F2 AESY 70 AHA L o g3l N2e #23
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go e A% ofmjrz g, I} oAl AAAL Aol A
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AA YA o w B AMgE] Al &8 Ea, AFHe AeEg, A
o] gtell mAl= FF & AASA HFEste] Z2 olsrt FHtEojof & F
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o2kl =9l 54 (Brown, 2008) 2= ZFFx a1 Qlt),

oA ¢ Ef1Ie] A, Bdlol diE olsf B TS HAAR st e AN F
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<E II-5> C|Aeld e EM(EHT, &Ed, 2018) =4
T= ClXteldz E4 o X}
ol @ olzre] ALE|E Lawson & Dorst(2009), Suchman(1987),
s wera Stewart(2011), Suwa, Gero &
e Purcell(2000)
g4, g4 A | Adams et al.(2011), Brown &
A 1A Wyatt(2010), Lande & Leifer(2010)
2 33} st =A
j}; - aftoﬂ R Brown & Wyatt(2010)
T 2o | A Brown & Wryatt(2010), Buchanan(1992),
HH ofmj &gt F-A]¢] Aol | Kangas, Seitamaa-Hakkarainen, &

Hakkarainen.(2013)

Brown(2008), Brown & Wyatt(2010),
o7k A B, F7 | Carroll et al.(2010), Coleman(2016),
Lawson & Dorst(2009), Owen(2007)

Adams et al.(2011), Bucciarelli(1996),

olxlo] oA _/J\_% A} . .
i;jiﬂj, P54 Martin(2009), Noel &Liu(2017),
ey B Owen(2007), Stewart(2011)
ole] #H, HHH L
E]r];/; N M Bucciarelli(1996), Watson(2015)
h O O

i S =] Schon(1983), Simon(1969), Lawson(1990),

Rowe(1987), Renard(2014)

ARA7IZA e HE Renard(2014)
Carroll et al.(2010) Dunne &
oF - E} 3= ’
A R BT RS n2006)

Benson & Dresdow(2015), Carroll et
A ztsl =z gs al.(2010), Cross(2017), Hall &
Nemirowsky(2011), Owen(2007)

Azmitia(1998), Murphy & Hennessy(2001),

Kangas, Seitamaa—-Hakkarainen, &
HeH A4 A Hakkarainen(2013), Kimbell &
shgwby | 7T T Street(2009), Medway(1996), Saltmarsh et
al.(2009), Schatzki(2001), Teasley &
Roschelle(1993)
Al A% S Carroll et al.(2010)
Aol =8 9 =4 | Brown & Wyatt(2010), Martin(2009)
Cross(2006), Kangas,
theFst A A Aba Seitamaa—Hakkarainen, &
8 T4 Hakkarainen(2013), Kolodner et al.(2009),

Scheer et al.(2012)
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(Empathize) (Ideate)

=H Eel Al EHE 7|

—

(Define) (Prototype)

A5}
(Test)

[ Il - 1] Standford d.school2| ClAIRIAZ =2 MA 2 EI(Standford d.school, 2010)
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<ABSTRACT>

Design Thinking-based Software Education

Program for Creativity Enhancement

Youngho Seo

Major in Computer Education, Faculty of Science Education

Graduate School, Jeju National University

Supervised by professor Jonghoon Kim

This study develops a design thinking-based software education program
for enhancing creativity, and verifies the educational effect by applying it to
the field.

In the age of the Fourth Industrial Revolution, the speed of transformation
in human life, including science and technology, will become unpredictably
faster, and the linkage and convergence between various fields of society will
accelerate. Simultaneously, the rates of extinction, differentiation, and creation
of jobs will lead to expedited yet uncertain situations. In this rapidly
changing society, it has become critical for students to acquire capacities
such as creative thinking skills, knowledge processing skills, communication,
self-management, community collaboration, and aesthetic sensitivity. To help

strengthen these competencies, project-like classes in which students can
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work together closely are necessary.

This study developed a design thinking-based software education program
according to the Analysis—Design-Development-Implementation-Evaluation
(ADDIE) model to enhance creativity for elementary school students and
prospective elementary school teachers, and the educational effect was verified
through field application.

In the analysis stage, the subjects included elementary school students and
teachers, and the survey was conducted to analyze the learners’ needs
following the analysis of previous studies on creativity, design thinking—based
software education, and Computer Supported Collaborative Learning(CSCL), as
well as Rossett’s needs—analysis model.

Concerning the design stage, the education program was designed through
the process of specifying achievement goals, designing program structure,
designing learning content, designing teaching strategies, developing principles
for educational programs, and selecting educational tools.

For the development stage, based on the content of the design stage,
developed three design thinking—based software education programs.

In the application stage, three design thinking-based software education
programs were developed according to the design thinking—based software
education tools and were applied to prospective elementary school teachers
and elementary school students a total of three times to verify their
educational effect. In a situation where cooperation is required in the design
thinking process, Padlet and Google Slides were used as CSCL tools. The
three education programs that consisted of design thinking—-based software
education programs include Scratch, App Inventor, and micro:bit.

Upon evaluation, both types A and B of Torrance Tests of Creative
Thinking (TTCT) were employed as creativity test tools. The study analyzed
programs using Scratch, App Inventor, and micro:bit in the evaluation stage,

and all were proven to be effective in enhancing the creativity of elementary
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school students.

This study has the following implications.

First, the design thinking—based software education programs are effective
in enhancing creativity. The students have undergone the five steps: empathy,
problem definition, idea generation, drafting, and verification, and such
educational programs and the problem-solving skills have proven to increase
their creativity.

Second, it suggested that educational programming languages such as
Scratch, App Inventor, and micro:bit can be used as practical tools for design
thinking-based software education programs that explore experiential
activities.

Third, the possibility of generalizing design thinking-based software
education for prospective elementary school teachers and elementary school
students was suggested, by developing educational materials and teacher’'s
editions to which such programs can be applied.

In the future, if the design thinking-based software education program
developed herein can continue to expand and target larger groups of students
through follow-up studies, it will become another popular software education

program for strengthening creativity.

- 115 -



117

bl

162

bl

213

H

<HE 3> vlo]m ]

- 116 -



o

) I

<EHE 1> 23898 &83 grRAAA 7]

m (

|

S

o
&

E

Hlol u

1
2

o
-

ETA

2

- 117 -




1. 238X 3tH 1A
@ Ol @Z2™ME 0|2

® SR/ HE

= o

[@ = @EEZ RS
- ® e
°
e )
3 ‘D
¥
®
®
# CEEEEE-T
; - D3
3 o @SERIOIE HH,,
| o o =y
— 2
e
AIRO0IE BE
I s
o2zZEFT |G| O
® 20
=7

SEE

- 0 AR wET,
- P AT2olE HEIY], HE ZE AT
- REY: Ay Z2ANE sy

re

=
K3

®

®

@ =5 23
- &% amatolEo] gAY
- JE: Axglo]lEQ] noF W w5}y HH
- A8]: Axglo|EQ] 42 &1}

OMIE: Z2ME A% R HAA] 1 W o AHg

- Alo}: ¥rE, £ 5& AR
- ZR: B3 gs7], Mg 7R

- 118 -




)

©

®

- Wg ¥, 2aE WA

- 25 AR £5 T

- 2 715 F7tebl: o, W, wirle X 5 22g &%
A3YE go: B2 o]gfM A3PES Aot B2
Nz, W) meAEe] A&, WAV HE

stel 24 gojet 23YE gdo] 3718 £

2o Qo amatoles} atste F3t

rmatolE Hu: M) AmatolEo] Fu AF L 47
aAmalolE S5 A3 AnalolE B2 AT L 24
Axalo|E =7}

- AxglolE p27]: FZst= Axg}olE X7}

- 22)7]: AR AR AEE}OIE aA F7t

- qmajo|x: A gt AmatolE F Qdolz Fak F7t
_ amajolE QRES]: AGAF AEEIA 12 e 57}

CEECEREE DEER T

2o 57

- 57

127): AZsH

aa)7): A}gAL AR

AMmalo|=: AlEst= &

2o GRoslsl: AAL ARENA 1Y T &

=0 27
2o 284 271

3 Qo2 Zap 37t

- 119 -




o —] =
2. YxRIZ olsfist]
TEE ORANDS olgR BA A NS F 4 Atk
1 ORf 7T A
& Xl(Innovation)
s ANz R ulAy
A 7159 BABA Lred
U
cixtel 47 o] cixiglelat ofolgeo)
- oE AEAN2 Y ue) oxe | Sooa ool HehE A 2T
grelxl sAle s AT
2. ORI ol
k. Eixtoluzt AZtete WAloR 2XIE s
— Az AZoz AAE vl ool 23H Wioz 24 2
U Alte galo2 she Aloldel Azt HiE
2 o9 A olslE 4 9w Aol 854 57t

?l

— xpilat e}

M ee PROTOTYPE

- 120 -



wol 24§12 me2ME

- QlElH: AFSIAA W He? Wi ofsd g AE SR
- w9lo] that AUz Yo7t oy Ushr] ol Aolo], RA Gz Al
g2 g ol

<2uA: Ao] TA> Hats oW o] A Aol Yzt T

% real(X& +A1?171), valunable(sfZ3 st 71X|7} Q1+=7}), Inspiring (¥
e FE717)

- 191t Uo7} g AJ2io] SRRt w.go] Zk EA} Elo] ARAlY] TH] &

3 U3
- ool wogol YEAL Ch 2o Crrg AE
— 9} 250l

<3THA: ofoltio] WA TiA> BA[o] chet sjAWES &

|

ol

- 5% ot W 7 olge] 312 $H M)/ % ofoldof B
- o2 ofo|tjolg FAl mEO MY 1 F, 3 Aol %]

)

- 121 -




<4THA]: Alot ut=7] THA)> &2 2Xl9] o}o ZXBIG 24 oley
ofolc]olx AlZta}, PAlst Wastnz AlMZo=z ohg/ wEn

o]-/ /\E’ oﬂO—l 50] 01‘5'017(1

r{o

_>|i Oll
o®
ol
==}
O
-

- 22 880f ofojtio] £ AN UE 22 9HE7|(=91g DA,
I BAIS, A2} oo g A91R)

- 2479 ofoltjolrl & of A3 B
(=918 71U BAS- =915 Al - A )

)

<5CHA|: AZSE17] SHA]> AAME AJA|E8 AJ8AIESg2HE AZX dUie
- LS ARIES ARALOIA AR SHAl dorM BAIE AAHIE.
- QA OA] A DAz Fokgt

4. gRRQI A7at 7j919] A
7t. SR} U7p ABzst 2A4: v]ghArS wj7] 9Jsf o} s ¥roit Alo] wRR|X] QFS

L Rty AlS

= ey oa-

- A oAl Az ASst L 9 Ahn Al2lg wEshs W A
g NAsHAL AHIARA AR A

- 122 -




TF 1a)7]
S SE: ¢A WS ol gatel oj2) JiA] Wiz 1Y 4 gk

27F A [Empathize]
2AS R Y ARSI E8o] PA| HojmAlQ.

2. A A9l @A [Definel
- oJH FA|E SHZE ZQUAX| AojHAQ.

3. oolcjo] WAt T [Ideate]
- BYAY, ARG, BoAY - 5

a2)7] 9elg ok gz HojmAle

tjo

P
N
)
2

- 123 -




2) olg8P], eE2%o = HMsP], WHsh] 222 ol FuzYS JUUH

4) ol &3t7], REFC = P, TESH| £52 ol8siA FA4gS 139U

- 124 -




5) 2273 ALgAlIA dlolElS AR U2 Wobd 1ol mz e

N

B xS

L = AR,

5. 8%s17] @A [Test]

1) £3 J27] 23] 0F Yol ¥ SAIIR? SASA Frrd ofd

sii-2sfior E7ta?

2) £3 127 Z2a3o] A HolFAL.

3) =9 1=)7] 2280 F7tetH F5 WS HojFAla.

- 125 -




1. 27t &7 [Empathize]
g 7T YE ALSAA £2o] x| Hojune.

a
- o 2

2. A A9l @A [Definel
- oJH FA|E SHZE ZQUAX| AojHAQ.

- 126 -



/

/7

2= X2

H U2

.ﬁ-ﬂéﬁﬂ?l

[ 3 JERELE]

@) ==5500)

- 127 -




(1) =31 A%
(2) =33t @4

= of =238 AFEAIZRE L

U= 5179t 3] A5t

(4) BI85 W4E olgatol £

(®)

- 128 -



5. B%517] @A [Test]

1) B9 =3 12)7] =230l oF gQlo] & SAsHR? SASHA d=td
ojg2A siEsfor E7ta?

- 129 -



1. 37t &7 [Empathize]
- ojE 2AIS ML Q= AlEO] £go] U] HojuAL.

2. A d9] GA [Define]
- ojd FAIE fZ2Z ZQUX] HojEA Q.

3. ofojtjo] W} T [Ideate]
- 92 ol&slto] HIF ¢ 1E [ ¥ S of= HE FojEAQ.

- 130 -




2) 92 13 SA-

@ ===

g BExE

o Z27|= =
s azz @ nauo

x @y @) =05

- 131 -




4) o] ARl We 1 BAITH

s 8715 @ @=3w

x o " o (2)= 0/55t7

7/

s 2SS
s 2772 @ =m0

x o ' o (2)= 950k
€ =z

()= 30

- 132 -




2 127] 23] 0F glo] F FAIL? SASA gra

A sh2shor 27ta?

- 133 -




1. 27t &7 [Empathize]
g 7T e ALSAA £20] x| Hojune.

o a
- o 2

2. A A9 @A [Definel
- ojH FA|E SHZE ZQUAX] HojHAQ.

3. ofo]go] Wit A [Ideate]
g ¥ ote = FHoEAQ.

- AbAlst] T

A [Prototype]
o ofdjet Z&ULh 37he] AmalolES ALgRT)

ol

- 134 -



= Hsi7

2t 23 7|0l 7]

= 3517

% 22 Yos) aa o JERERElEEE]

=

Oy

(Ol

a1 20 (e

- 135 -




3) 4t 7] 50] what stie] QA BT} RS APTYL

Bols W e (2 U7

+ 2 4. (@

- (@)= uFT 2ols UM - (9)2 HiRI]

5. 85517l BA [Test]

1) AFRIGAL AAb7] =2 T30 Q& glo] & =XMsitQ? £AHHA] QtrlH of
A si2sloF E7ta?

- 136 -




2. &A1 9] @A [Define]
- ojH FA|E SHZT ZAUAX] HojHAQ.

3. otojto] & T [Ideate]
- A|Zofso] HAY ¥YE of= HE AHojuA Q.

oA [Prototype]
o ofgjet ZaUT 1719 Amato|ES ALEFCH

Laptop

D) S 29 2 28 QY Wol 196 A A 2ALE SaAvlu e A 2

- 137 -




4
i
[
4n
L
M
4
¥
rr
4>
o
)
ozl
rlu
4
i
nk
rr
B
Hu
)
|m
i
rl:l
|
2
o
>
£

|y oA
= of
i = [V
(W]

#
2of 34
id

=3
Hnp|

LHHE| »

LHHE|

7] Z 1 ol
1 ZE=Ea]
=7

- 138 -




5. A5517] @A [Test]

3LOEA

1) SR
ojgA s 2shol 27tar?

F5t7] =2 %] 92 glo] & Eatshie? Eabsix] grertd

B
Hu
|<
ol
1o

ozt

2) gt T3t

X

J

o
d

oA L.

3) FdEds #3h7] =

7(]\1]_9_

- 139 -




1.

a
o 2

27v &7 [Empathize]
AE 7HR L Y+ AFES0A =30] X HolHAQ

[

2. &A1 9] @A [Define]
- ojd ZAIE AT ZQUA] HojEAQ.

[

3. ojojgjo] ¥tx} thA [Ideate]
dg Y2lg of: Hz FMojune.

- oy AU B

7] ©A [Prototype]

4. NG WS
- shgo] g ofefet 2EUC 2R} Ametole, Bof W Je)71E AHSEUCE,

3 ]|

~

H
b
e 1
i

- 140 -



1) 50l A&AF Anafo|lES A/s FAIT

Epof =7| =t
o & b w7
. @@ cmo

2t 15|

(BhE

2) ASAE £2 Wo2 WA 9 UXE HEole =g APYs] BAICH

LR

S5} B g

- —

RESE () Moj 2UreTR (Ol)RpE

| mER

- 141 -



‘man 22 @) =sowa

H
[
"II

5. A%517] @A [Test]

D) #oly AY m2 o] 05 Yol F FAIEL? SASHA Ferid ojw

sidsfor A7ta?

2) ol AY m2I3;e] B HolFAL.

3) dold AL Z2 o] F7kstE T2 YL HolFAL.

- 142 -




1. 27t &7 [Empathize]
- ol BAIE FHAIE Uk ARFSOA £80] YA HojrAlL.

2. A A9l @A [Definel
- oJH FA|E SHZE ZQUAX| AojHAQ.

3. ofoltjo] W T [Ideate]
- 2 g717] AYE BAY YalE ob HE HojrAQ.

4. N QF 9H57] T4 [Prototypel
- 3tHO| 242 ol ZHU. 3719 Axnalo]lEE AREIIYCh

3+

- 143 -




1) 9o AnctolER &9 SHERE ol&st FHL=E oA Fuo

s

mar azsum e FS SIS (OhEE

PHE QEEsuse S EUSTR ()RS
€ 2===

617)

Eg o|gslo] Al uhrjol wg uhiw vir) Watoz gPolu W
Ua Aol Burs gyt

E) == @) ~ooiss - @ =07
) = @ was =3z

@ ==270m
sof 209 57(7|

¢ -.

oF  oiT) e 0 BSEA (OlRlE

- it

o)

HES WF2v (S)=HP

mx7| TE .

3) At

- 144 -




5. 2535171 @A [Test]

27 sfiEsfior E7ta?

2) 3§77 AY 22339 FFL HolFAL.

3) 2 5717 AY =

ERE LT E

- 145 -



1. 37t 97 [Empathize]
- ol A JHIL Yt ARSI Ego] DA HojuAg.

2. A 9] @A [Definel
- ojd ZAIE fAZ ZQUX] HojEAQ.

{

3. ofoltjo] WAt T [ldeate]
- E3t A7) AYs BAY Yal g b HlE HojrAQ.

|

- 146 -




1) & 2na}o|lEx 45} & SHERE o] 85t o]&sHA dUH-

x y: o (2)= oj=517]

= b=

=i S N 1) 1

2) Al ARE2 303t

== @) 2247

=

- 147 -



3) Az AmetolES AYs) FAIT.
- Ware MY SoltUn Ew 22 duict A2E A1 AlRPIUL

{(F=HE

=357

- AlRbETE oAl UeES gy,

SRS -~ (2)2 OIS 2ot wisa|
¢ gzcz @) =8 @) Hogus =57

SSEs|

a3+~ =2 @) 2aur

LERH - 2R

- 148 -




5. A58t7] WA [Test]

1) E7} Aja] AlY =z a2lo] Q2 glo] & Z=AksQ? EXMsHA| QF=r}H of
Wl sidslor 2t

2) E1} Al2] AlY =230 AL MolFA Q.

oA
o
=
oo
o

o)

3) 1t A7) AY =238 F7}sHH <o) <A Q.

- 149 -




1. 37t 97 [Empathize]
- ol 2AIE /L ik ARFEOA £80] Dx] HojuAa.

2. A 9] @A [Definel
- ojd ZAIE fAZ ZQUX] HojEAQ.

{

3. otojt]jo] ¥} kA [Ideate]
- QM AlYda}t e Y= ol g2 AojHA Q.

|

4. A|¢t SHE7] @A [Prototype]
- 399 42 ofFer ZEUTh. 17]9] AxmglolES ARERYCh

Hai

- 150 -




g =do

og =%

S . M= U e

B« USEHAICET]

s ah EB w2 o) (CEEEEEEY =oia7| 2as7| Zaa)

== @ == @ 1o
E_l

== @ == @ 4o=

== @ 759 @ 1o =397

== @ == @ rozps =37

a o @ am v oz @ zesn zEar zaen =3 7(cj2)7|

_i i

- 151 -




= F517|

= =57

= HabA

b = Fe

- 152 -

) Bz

o
Ed
of

§

k

o

O
-

0

M



5. 2535171 @A [Test]

1) QFAF Aol mz o] 92 glo] & =xltslle? EAsHA] =rlw o]m
sfi2sloF A7tR?

2) QFAF Aol m2 3ol RAL Ro]=A|Q.

3) YA AY m2IWo] 271 B 1SS HolFAA.

J
J
J

- 153 -



=g
12 o = 05]0']
st5 =8 2JAEE o]l8slo & Yol Iz =2 UE 5 ot

1. 37t 97 [Empathize]
+AE 7HR L Y+ AFEE0A =30] X HojHA Q.

2.

A Ao] A [Definel
o 2AE AT AU HoluA.

{

3. otoltjo] Wy ©A [Ideate]
A= mzads BAY YIS oft H2 AHojuAQ.

T o& 05101
7] @A [Prototype]

4. A TrE
- shelo] e ofelel wEUct. 2] Amatoleg AL

ffi??

o
111

A7

- 154 -




1) & 2Y0 77HK] 2gez P

‘ S 50 o | & LN
1 2 3 4 5 . o
% . e w w0 .. e
) "
elephant horse Eon e
95!?:11 mh:tszz ts::?au | teax108 | 187142 191 %88 | 128x 178

2) $8 Amejolet: woFg [} Jhw Liehguc

FZAE - tEEwesn

o129 ASS Yy  =dol

(2)= Hr77]

i
(1]l

D - O -

gasv 2(3) o o BT

Tj-Hot2|

FEZR - M=)

- 155 -




() S5~ =767
28] =SS0+ 9 FT6H
(2) SE08 « U =507
=018 = O =6

= VERA

TS| T2~ B 2”;1_”0 B =T

Heet| 25 G

- 156 -




5. 2535171 @A [Test]

1) 55 9go] = =Z233Mo] 07 glo] & AR ? SASHA] ge=rtH of
2A siZsHoF &7ta?

2) 52 g0l A= m2I3o FFL HolFAL.
3) 52 9ol A= =233 F7151E T2 USL HolFAL.

- 157 -




13 - O T O
Shama: BAES olgstel P 33 m2I1AL US4 Aot
1. 37t 97 [Empathize]

- old FAIE 7HAL R+ AFEEA =30] X HojEA Q.
2. A 9] @A [Define]

olH BAZ 1A AUX HolmAQ.

3.

olojtjo] wrA} THA [Ideate]
aeg BAY YalE okt f2 FojuAe.

o
- oy 54 nz

oF utS7] ©4 [Prototypel

~

>
r.
r.
1

- ge] g2 ol ZEUL 6719 AxetolES ALY

- 158 -



T

SE%

Suss . Hssders

20| AoOlSj L = HoW|

SuAT - = 2= @)=

HEET « H=Z RS

- 159 -




oEh (HE @)=

BAEaM OF Z=olsx . T M aTga
=55 | 1= | 5% VPR R

£HZ 20l aayct e e 2 Sop il

2) ESS 2uU3e 1 Rofet BIEES Pyt

Ly
F7H=

FHHE

sojHE

1]
Sl
EJ[
fn

- 160 -



5. B%517] @A [Test]

1) 8 2" m2 o] 0F Qlo| & EASLA? SASA @
sizslor &7ta?

2) st 23 m2a3o] S HojFNL.

3) 3 A3 m2Io] ZUbtE £2 U182 HolFAlA.

- 161 -




<HEE 2> QUWHE 283 UAUAF 7|9 2ZES o] IS A

- 162 -




1. gudie 712 7] 93]7]
1) iivie] &8 A FHJARY
©® =(google.com) A HQ
@ =2 25 B2}A(Google chrome) G| H%
- Atrt2](Safari), oto]jo]ZA(FireFox) &

- A& =22{(Explorer) A8 E75

T 7}

or

2) HQIHE] Asjs}7|
O EeldlE] Ato]E A& (http://appinventor.mit.edu/explore/)

wmw App Inventor About + News & Stories Resources - Create apps!

W = [PSY| | App Inventor is now in Portuguese! Google™ Elsts B ===
® 72 ololtiz A%
® 2lo] WAs}7] - English — at=o]

Projects = Conneet=  Bulld+  Help~ My Projects ~ Gallery  Guide  Reportan ‘Léﬁ Engfish * { ho2832@email com -

I Screen] + l Add Screen . I Remove Sdreen Blocks
Viewer Components Praperties
@ m2AE - X Z2AE X|A5]17]

3) gtol8 EHI AT

MIT App Inventor 2 S=mE -
m‘ 4 Beta s

) SE=E L
Stat =0 £

(5]

LS
I
1
||.|I'I

-

diE2iolE

2= Hof uss

B Z=2£= CRA| TS} :
I 7o 27| E713}
| [ ——

- 163 -




@ Al ATl ABEI9} AntEEo] 22 Wifiz A7 e T
- Google Play Storeo|A] <MIT Al2 Companion> & 20 AX]

- AREY EoA 22 wifiz F&
- Q) QIE] Bk AfTe] (2] olkg
- Zo|A <MIT AI2 Companion> ¥-&
% A%E o] e QR 222

@ of&dol8: ZARE WA HAE
- http://appinventor.mit.edu/explore/ai2/windows.html Apo] EojjA| u}

Selsta, [AEYQl] A

88511, [scan QR code] AlERSE

> >

7

e

- B QYlE st AT [eH] HwE 25k, [ofEdolH] AH
@ UsSB: UsBz &
- http://appinventor.mit.edu/explore/ai2/windows.html AIOIENIA IILS
2256t &X
- Google Play StoreOld <MIT Al2 Companion> & Z0I &Xl
- B30 MAE [aistarter] I A&

- HEX S8 A - £F - SUE FE - dE-HS(TY $2D])

4) FAWY F 2|51

ug,,.l MIT App Inventor 2
..r-u -‘t.l L. ta

|1}
|||IE
In
H
Mo
el

= 1 ¢ ({apkE2OQRZC HE)
- Screenl Age= |
= 1 (.apkS h BEE HEH)

=5 50

B 2E£E
P

@ %(.apkgd QR FE A|¥)

- 23 & W4"Y QRIASS QRIE ofr|2 Yool thezcH
- A5t 43

- 164 -




@ Ylapkg Ul BHFE A7)
- USBZ A4sh] 5 ol 8ste] 20}

5 4 o4

EEOR Aol

4%y

=0

Zojor2
ojcjof

4

B

1217| & ofLimjol
14

24

HEL

@z

LEGO® MINDSTORMS®

s
28X

@ W E - Holo] WA & Q= HEIE 222 BHAE

@ Hol - AxUES Hixlsto] Qo] st HA. Q stWg kst wolE
@ PEUE - ZRAEA ARSI Y ARIES HolE

@ oltjo] - meAEec] matE Iaot 42l9t 2o nlrjo] WAL WolE.
® &4 - AEUES] 242 BFE

- 165 -




ho2832g@gmail com *

Beta

MIT App Inventor 2

(54

Kig
T
ol

.r
3 iloll
il -
1 =

= —_
e~ o pum}
o qc _
i g =3

= (=}
i =i S
ill&
| 3 JijS
1

h il |
i ujy B @

) sereent

L

OlLt 222 22 0I00 s 20,
- 166 -

@ | - |00l BHXIE 2




5%

o

901 o]

|

Mo

p—

2. TIR}e

Ol&t?

)
=0
ol

BPN;

1.

fill

-

10
JI

e}
Al
o)
]
=

1f3]

0l

<l

-+

0

t=

I{e]
Al
20

s

H

1) CIXolIL ot

1

I

U

U
e}
Al
%0

oJ
Rr
ol
K0
JI

ic

ol

Kio
ol
i

m
Klo
0
1o
0k

o]
<n

B

<+

oll

==
1o

max

GIEE!

ol =A

) / AgAte 27 mpepa

[=2|
=

immerse(73

interview(H&),

% observe(TAD),

]

~
,_OO
_—

nil

Az THR Y

o
=0

i

—_—

oA

=0

of

9

17] Aol Y=

AlQ

a
L

Al oj® Zi9]

°

o] o> et

<2FA:

7}x17t Q=7}), Inspiring (%

N2 ot

% real(X1mF 2A)917}), valunable(

=
[s)

|

N

A7t =lo] AHAl9] 7}

Y
T

AN
T uw

AR =30l

Lfo]7} gk A=2lo] ofs

o

0P
o
,m_.o

A
=

7]

o
=
bl eQlso] ARl 7}

1718} $0] fjRe

R
=

ALt o}

[ R=%
a=

=0

oj@A

+
—_ .

£2 % 912717

oju
ol

- 167 -



<3t}A|: o}o grAF CHA|> LK 3} siAuH o xt- C}
- 5% &l ¥ o0 ol s W A/ g oolnel ¢E]

- ORE ofo|HojE FA| =Eo| AAY I &, 37 Aol 7

)

<4THAl: AloF ult=y] oHAl> &8 2.X] olo Xy 24 ulsy
- £ oforjoli A7te}, PRSP} WRStoR ANECR YHE/ waw A
Hallok 3/ 25, BY 5ol o]RolAl,
- &2 49 ofolgo] =F YA UE 1 TE7|(=1-8 BulAl,
71Ul BAIS, Al o8 A9A])
- Z4R9 ofolgolrt & of PAE .
(=

AE 71 BAlS- =05 AlF - AR 3A)

)

<5THA: AZ517] ©A> MAME] AR ES AFEAIS R YE AZ ¥k o

- U= AIAIES AREATOIAl ALE-SHA °*O§/\1 wAIE 7wl
- BRA A I A AR FZord

- 168 -




3. 37t Ao} £90]

sta2x: ujtjo] 7158 ogate] A7 Aof £90] AL WS 5 Yrk

27F A [Empathize]
- ol BAIE 7T YE AHEESOlA £go] DX HojmAQ.

2. A A9l @A [Definel
- old FAIE HZAZ ZQUA] HojEA Q.

3. otolcjo] WA WA [Ideate]
- 37t Rojelat oiatg 7] Y3l oW 7150 WA MojuAe.

(

4. At 57| ©A [Prototype]
1) gxtojHox AEAES Ao FAIT.

- 169 -




(2) &

3)

2) #5032 $AL WA BAIG
(1) 271 WES 2Yste 84 ANe &
S ENCL

17l € . E

EENEETRS S AE V27|

fk

27| EEES

HAZ (EERLE . EEED
X=s7| B EEERZ e
- 170 -

fo

)




5. 2%5517] 97 [Test]

1) BZ ol =90 B0l oF Qo] & SAsHR? FASHA W=t o8

sh2sor w7tar?

2) 3% ol =90 A PG HolFAL.

3) 7 gol £90] Wol F7k5HH £ gL HolFAlL.

- 171 -




4. wopx7]

st&EE: Ulgo] 7|52 o] &3sto] yopxy] o

=

@A [Empathize]
2AS R Y ARSI E8o] PA| HojmAlQ.

-
2 oM
(8 o3

2. A A9l @A [Definel
- old FAIE HZAZ ZQUA] HojEA Q.

3. ofojrjo] &Y TA [Ideate]
- ot 7] 4o ofH 7|50l WRFA] HolHAQ.

(

4. At 57| ©A [Prototype]
1) gxtojHox AEAES Ao FAIT.

®oi

LR

ojcjof

- 172 -



2) 2202 SAL YY) AL
(1) AL 22Ee WS 27]oterC

H#Y | o

| By
e

Kgs2| |
28 K

LS

oj{w

e

4¢P
=23
AT

(3) S5HEY 7]

-£- ElAE 7
=8~ | 7

|58 04

L SAE 2 ¥

bl S EEE - O

a3 (1ol et

S

e
i

EEETN Global = - I
SEC N global £

27|

7HE27| EEXD

(EA=oldal - [EAE - - - i

OfLIEE | Bl AE

Bk

o BAE0 W A7 BAE

AT} H{OjQILER? PlAE

| ElAE0Af

J .25
| A|%]

2|

oAl

TR ojAs

FA0lN

FEEpT

S el

ol Zatslol lter @t | ELUENLE . CRE0
P MRET VI clobal EX[E[AE -]
CEN olobal EX e[ E -

First=2il global ZH2|AE -
Bz | 2AE 20| eaE
517 elaE | JiA=7| 6

SN || 7T cm

-

o

PRI global = A

g% ARG FAE

-1

73 -




6) FawEe] 7158 PP

BLEIAE - Y = - RN global SAIAIS
: DER - EEEE o |, RS
s - Ree

OfAIX] |,
| BlAEOA H® AF{B17| 2|AE

1Al

5. 453517] TA [Test]

1) grofA7] Qo] @7 gQlo] & FAsltQ? FAGHA] g=rtH o|EA sfZAslofk
stQ?

2) Woxy] ¥l FHE HAFAL.

3) wolxs] o] Z7H5tA £2 U2 HolFAL.

- 174 -




goto] 1w

o

2)7]gt ofunjol e} 7158 o]

1. 27t &7 [Empathize]
- ol BAIE FHAE Uk ARFSOA £80] 2A| HojrAlL

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

3. ofoltjo] WA ©A [Ideate]
- 2% o] ol® 7|50] WA HojrAlR

4. ARt 57| ©A [Prototype]
1) gxtojvo ARHUES Lo AT

- 175 -



2) 2502 S dAs) BA

7h) A EC] wet A HAE M ML

=2 X"sp|
B

Bl B
=2 AHEs| HE
S

- EREERE o

ch 720 ElXstE Fe A 2EYYC

Al EACESED . Eii'il
x|y EE azar
Ay
R

tM27| 8

- 176 -




x1 [ ZE427|
yl | 7HN97| R
x2 | 7127 EELER
y2 | 7427 m

5. A%87] ©A [Test]

1) 2%W o] 98 glo] B SABIL? SASIA g=iH omA sjAsof

stQ?

- 177 -




6. FEAl 7] ¥
£ 32)7)9 ofyuloldo] F15g o] §stel Soix| B7] AL

o
=2

1. 27t &7 [Empathize]
- ol BAIE FHAE Uk ARFSOA £80] 2A| HojrAlL

2. A d9] GA [Define]
1A] Aoj¥AQ.

- ol RIS HAY A

3. ofolcjo] WA WA [Ideate]
- Sox| 7] Aol of® 7150 WA MojuAQ.

4. A9t 9t=7] @A [Prototype]

HEHE

1) tixtoluol i ARUES ) BAIh

wol

- 178 -



2) 220z £ate MAS) BA
(1) stwlo] %718t © w) SoA7} Yolo] Farold SsteS st =AU

bW Screend - JES/ES
24 o= EEuUEE

| FHADIS ]
=L == /55|

Y eI AR (0] 2 e CER| - (CEN - CO |
y ! 2 gl Ha A=t ('@

(2) 122 %(1/1000%) ZHAC2 Sox|7} Aolo] Faoy FATUL

oixl ENEEED Etoloi
N -
—

() SnolE(EHiA)E ERlotE DEULE 14 SN Ao 23}
W £A 352 18 3717 ol 2@TUL

pio;

Selpl x5 EEEEEEED . EEEE 1
— .
opLfet

{ L
L.

(4) £9x)7} §X]2 dojc}t 0.1%7F R5o0] A}
it SCIA| - ESPY
X [:1
ke

f—

(6) tHAsIMES S35t HE3r2oledt s ole2 2718 gU

o ENEEEEE =2
28 X355 EEEEEER . EEED i

s CEEERNER EREE U

- 179 -




5. B%517] @A [Test]

1) S6x] 7] Wo| o8 glo] & EashtR? SAsA| ghectd ojwA s

sfloF 27187

2) SoAl F7] Bel L HolFAL.

3) FOA A7] Bol 7151 & S-S FolFAL.

- 180 -




7 ON
7 }\]_751 1_.}1\_. u
st WSS o]85to AMRIAA |S 5 & Ao}

1. 27t &7 [Empathize]
2AZ L 9t Ao Ego] Px| MojuAe

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

[[deate]

3. ofo|tjo] why o
olE 7]50] WA HojuAlg.

=
- AR o]

4. ARt 57| ©A [Prototype]
1) gxtojvo ARHUES Lo AT

"o

- 181 -



Y Sereeni - ESIL
2 XH5t| EEEEE

(2) IANES =32 0 AL UPsHE 2FYYt

ol B

2d

K=ot @
AEet7| EREEE
== EEZD

C-

=4

EEEIN global o - ET M P
AEot| CRZD & | ojojo) y+ A%t gy
Rl global B - K- SMONRSTTT ST ohal 5 - N, 5 2] global b - |

NHel7| EEERER . £ o (| (o) X7 b 71827 FEEER
uu
B E BN global b - |

- 182 -




- ML RN Global =t - (= - I CTeras WA -]
L :I’SEP?I CEEEED Bl U (| CESEpEEE) -

OitiEl| zor EEENER . EEED ¢ EESREEEE-

—
o

. 8%7517] @A [Test]

1) ARAM Bo] 07 glo] & SALR? SRS FEohd oj@A sjAsho}
rta?

- 183 -




1. 27t &7 [Empathize]
+AE 7HR L Y+ AFEE0A =30] X HojHA Q.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

[[deate]

3. ofoltjo] Wy T
3 ol oj® s130] WaghA| HolmAa.

- 28ZEY A

7] @A [Prototypel]

| g
¢t gt

4. A
1) gxjolqo)A HARHES /5 FAIT

- 184 -




oFl EREEE 23
a8 x|z EE
x| & 8}7|

2 EEEER  CGER | < | (B

S

(3) AU ES Zelste BEYo] met AL =alS AMStES Ut
o BRELE 22

;EP ) GELEEE
FECLE  GEEEE
EREN S GEECD

Al g7

B,

- 185 -




ol EXEEEE .
8 My ENEER . ENEE

AT

INESES il LTI AAL - S AE - IR

pESE Il = :
X|Hot7| E
S,

5. 835517l @A [Test]

1) @gZEa A4 Bol oF ol A FASILIR? SASHA Frchy ol

s|AsloF &rta?

2) BYL2LY AN B FHL Mol FAL.

3) BT AN Bol 271 FL UEL HolFAe.

- 186 -




sto] HTE AN FS WE & A

o

1. 27t &7 [Empathize]
SRS FIRIL 9 Aol Ego] FA| HojuAL.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

3. ofoltjo] WA ©A [Ideate]
o] of® 7]50] Wasx HojuAla.

- Hlgke A

4. ARt 57| ©A [Prototype]
1) dxtojujox HEAES 5] FAlct.

=

ojcjof

- 187 -



ol ERCEE 22
24 =2 LEEER 71 5717

AEICEEINI R || (TN CE| /| rreaee crea | 6w

xlgat| 12 - SUAE - R psbeodl global bmi -
(o Bl pI5sCRIN global bmi - Wl < - [ 185

T Es) ERCEN CEED @ | REEPRES
OpLaL .. ebe pr kPl global bl - M < - I 23]

T2 AlEe| ERERD EEE @ EEPEED
Ol ... 2 e il clobal bl - il < - I 25|

] \_,1:|¢ga| 7 EREESD  EEE 7 | EEEPEEY

T M T clobel b < - H20

JER AEeh| ELDEND GRS U | EEERPEEY”
st 15 SE T olobal bro - 0 e |
SEe Kyer| ELEEE . EEED o '

x| =817
A" ik
Agst7| C
A7)

5% GEEES SiuE 571

- 188 -




5. B%517] @A [Test]

1) M%E A4 Bo] 2F glo] & FABGR? SASHA ol oE7 2
afiof &7ta?

2) vlgts A% qe] FHE HolFAlL.

3) WlghE A4 Bo] F7tetA £ UIES HolFAL.

- 189 -




10. o ©of 5t5]7] §
S SE: YAES o 8sto] Jol Tol Loy AL WS & Uct

1. 27t &7 [Empathize]
SRS FIRIL 9 Aol Ego] FA| HojuAL.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

3. ofolcio] Wy ©A [Ideate]
- o] Gol grs]7] Aol ol 7]o] WRFHA HojuAe.

7] @A [Prototypel]

| g
¢t gt

HEHE

4. A
1) catoldolN AZUES 748 BAIT

- 190 -



2) 2202 §

ay

(1) et A&

A2 278 sAIS-

=]

B9 o 2AGGo] Holx] Y sk, BAES W e &

718} g,

oifl GENEEEE =2

Al Ho17|

Il’éi‘PIt?E,’-ﬁﬂSﬂ | olojo| H& A (E] 2 (] B|AE 20| BAE

Al =sH| | - 8

AEs|

J'il’.%‘l*f'Pl nﬂﬁf‘m B | glojo] M A% (‘g & 0

‘.'.,
=

@ | (e w7 o EIEE0iA &

{g=1
=

HEAE - B

_

HEsl| BlAE | 1M 97| FEEEEECEEE

27| FREEPEERRE
#E GHap) gAs | Jix e FRTECENELE
S e el global =41 - |

AL, 215 27| FEEEZIE

2|AE 20| BIAE | JM27| FREFPEEEEE

At EPNEE . E }( (o) #A7| o BRSO R P BT S o] FE TR EEEEE

xHot?| G

—

T RIAEGN ES HHei7| 2AE | J1Mer| FRRFPECHEE

1 NS RN clobal =X -

i e el global =47 - |

- 191 -



(3) savES] 715 YU

24 | (o] giet 1:‘ (o537 - W eAE -] |=l‘ BRSO H5 dEep| 2lAE | JHHer| FRIEEECECE |
M Global =4 -] |

5. AZ3}7] ©A [Test]

1) 9ol Tol 2s)7] Wol 05 glo] F FAIIL? SASHA Froid of
siaslol ¥7ta?

of
=

2) gol ol L] A FHL HolFAL.

3) gol Gol La]7] Pol F715HA T2 UL HolFAL.

J
J
J

- 192 -




o c A
OHE‘ U}E‘ L 9,1':-]'

o]-&3sto] WHA FS W

11. 9tE A <X

=#: Tiny DBY 7|53

1. 27t &7 [Empathize]
SRS FIRIL 9 Aol Ego] FA| HojuAL.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

3. ofoltjo] WA ©A [Ideate]
- g7 fo] ofE 7]%5o] WK HojuAQ.

4. ARt 57| ©A [Prototype]
1) dxtojujox HEAES 5] FAlct.

oo

- 193 -



35 BAITH
inyDB HlojEIgte 7|28

L= ]

XHo7 EEEENEE
ST global 2127 = - EX

(2) F 17152 dHolEs=

Al
=2

Xga EREE

'@ iscoreboard

ZIH27|

L5 ]|

= Xy EREEEREE SR U

—

o BERBEEE .
k=N global 71 - FAgl
s EEEENER . EEEN

alot
=S 24|
N

=

oL

e

U,

o4 EREEREES
75 27|

Agel| FEEEREER &
B GBS o | 0 A0l | EERIEE
7P 27| EREERE

global 27| = -

EREERER . KR

@) A7

+ 1,6

" ENEED
FiosleFil global =

- 194 -




5. 2%5517] 97 [Test]

1) 9eA 4 0F glo] & Ealshte? Ealshx] gErie ojgA siZsior &
7tQ?

2) e Aol S HolFAL.

3) ghuA hol F7ksk £2 gL HolFAlL.

- 195 -




12. SOS & 9 ¢
S}4SE: Tiny DBY 7158 ol§stel SOS & 24 AL WE 2 Uk

1. 27t &7 [Empathize]
+AE 7HR L Y+ AFEE0A =30] X HojHA Q.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

3. ofoltjo] WAl WA [Ideate]
- S0S & 2% o] olE F|5o] WRFHK| HoluAQ.

7] @A [Prototypel]

| g
¢t gt

4. A
1) Hrtoluol AEUES T4 B

HEUE

501

- 196 -



2) 8502 $AL MRS BAICh

(1) 9o X5 B of 2Rt Yy

oAl I A7I8
a8 xgsy|

SRR 0TS

X[gst7|

NET ol s0s & 0 ) |
Aot UERNE EESE v | =F LTREE 3 7M7)
i1

ol H.KE ;t‘:}:{_?_

O = O T TinyDE L - BASZ e p]

KL
-

AL 70| gl ER
g8 A= REREEER I || o= LTREHE 2 Ee7
B

a=glol gis E%

=

X817

' 7F7r Hr_u_

=9

- 197 -




2y

2AH|
=i

S8 CU-JuE 7I=E
S

(o] Bfok

x| Fs17|

1*J

| ofiet (|

&7(2]

2|AE0] Z&tE|of QILiR? gt

2IAED| B8 =757 2AE

[ 1inyDB1 - BAERRS:
Ef1
KEs &

item

- 198 -




o LT LD A %

o [E[ASA €] 4| 2IAE | M2 FEEKLRER
R ST ST - R O R NS -

2R UDEIE 2 A
Ej il sosphonellstDE

SBR[ =Wl global H S S -~ |

AR E R
28 | NEop| FREREEEED @ || o) U A 657
= TinyDB1 - 7 @RES;

= I s 0sphonelistDE Je

71e7| CEERERER
Ao GERNER . B Tk
&

453t71 GA [Test]

1) SOS #x 24 Yol &F glo] & FAIIL? SAIA Frcid ofEA 3
Asfot 27122

2) SOS 1% 8% Ro| FHL HojZAL.

3) SOS & 94 Aol Z715HA T2 ULS HojZAL.

- 199 -




13. 28 & /=4 &
% 9tk

52 olgslo] &A F BAIEA UL WS

8F& 2 5 Social 7152

1. 27t &7 [Empathize]
- ol BAIE FHAIE Uk ARFSOA £80] YA HojrAlL.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

3. ofolc]o] w4 T [ideate]
- 24 5 BAA Aol o Z150] Wada Hojue.

4. ARt 57| ©A [Prototype]
1) dxtojujox HEAES 5] FAlct.

ojcfof

© £ (=
Ho|x| = HEHE
o 237
X1 TyDBl g mim

- 200 -



2) 502 SAg 4] BAIh

(1) @AAX ¥E 2719 U

(2) SETAIAEolEo HAE S TinyDBo|A 7FX|aL YT}

ki W Screenl - BEb]
= Agel) ERNEERTD  CEED o | =% LITEEE it 7HMR2|
|21 e55a(
she a0l gl A% | " ERECPREENECE N

(3) TinyDBol| S%F U182 vl o AF5H= Sthuly] HEQ] 7|52 Qlaish]c}.

2R ICEEEEIEE 28
2 Xgs7| E 2jolE - W SIAE - PG SR0IAAA - [ SAE -
Aga?| E A - EAE - Rl B
2% RIOVEEESD & MY
] responselviessage [y
SRR S EOAA0E - B MAE -

(4) 2AAAT}E SAZRE ) FohgolA Bt HAAS e HAAE Yo
F& 7152 9=PU
il IR HIAL - RENRLE

2 oSl global SANIX] - FAGM S X1 TN - B BIA A

bl DIAIR] 2

s NN - GEEED ) 227 REREE
Ao N . CREE i | (o) 27| | CEIDRNENED  EEED
" REEEES
Vs L=Pll global o
" EEED

o= SRR Sl U]
=5 !%E!iﬁ.iﬂ 2517
OAIX] [ (o) X7| ) ZFAHL7| REEERS
Wl Ol =t Lise Y
HE27| ME@

- 201 -




5. B%517] @A [Test]

1) 23 5 AA Fol 98 gl ¥ SALR? S gt ojw

sh2sfor rtar

2) €4 5 BAEA A BHE HolFAle.

3) 28 5 BAEA ol 7101 FS 182 RolRAlL.

- 202 -




L.
14. 52 9
sto=#: Social 7152 °l&5tq F& ¥ U= & Yot

1. 27t &7 [Empathize]
SRS FIRIL 9 Aol Ego] FA| HojuAL.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

A &4 [Ideate]

3. ofo]t]o]
- 78 Qo] ofH 7|50 Wasx HojuAe.

4. ARt 57| ©A [Prototype]
1) gxtojvo ARHUES Lo AT

#o

- 203 -



2) 2202 galg Ay BA
(1) steio] Hg BY © Medstr|gelo] Molx] 97 shi, alAEel W 3t
2713t et

E‘
uli [l Screend - BEPlE;
& XH) E ) . ENEIR

|| ' l"_‘l E[ﬁE Or=E7| Eﬂﬁ;fﬂﬁg "
" @ﬁ-.ﬁwﬂa

(2) HrE71HES S45HE tindelsdd sAloled 7Ha0] Yept=5 g}

eix| mﬁ:—mgn 29
[TOILIEE || 2IAET} HlojgiLte? BAE | 71R97| CEREZED
X[zt ‘|
Rzt

7r7r uy

71527 CETERE

g8 A¥or CEEEEE. GESD T o 347 EEREER. SR

i EAS0A S HEET| BAE | 7E07| ERTENES
o4 | 71527 EXE

=P N e ST PSRRI clobal < <012 - |
A |, 27 EEE

CS—

X|H8H7|
e

- 204 -




BAE 20] BAE | 7iKe7| GRNERE

LD EEED EX | DASoN 28 NEsy] 2AE | JHe CRTERE |
gzl | 727 ez R

SAEQ] B8 27| 2AE | A9 B
item -.ﬁ'ﬂﬂ &@
RS R o P R BNV ER Y global =20t 541 It -
item | E|AE0IA B2 HEap| E[AE FleeCR il olobal 541712 - |
oIkl 7IFer| EZE

AE 20| 2AE | K| ERE

BIAEOIA 25 Hse] BAE | JHe| FETEERERE
I3 7HA 2] BN

b BlAE0A Be Hesp] BIAE | JAe)| FREEEEERRIEE
SlA | 7R 27 ERE

"€
R 2l global S0t - K MBS SN Global =of - IRl | e C o W LT TN lobal =2 = Al 712 - |
727 e INIG_

- 205 -




5. B%517] @A [Test]

1) £ Qo] 05 glo] & SASIA? SASHA Frohd of@A sjAsfor &

7t?

>
M
M
2
1o

e HolzAe.

J

3) £2 Aol F715HA FL UES HolFAL.

- 206 -




o) < OH
5. V|AF
StSE8: AN 7153 o]8st 2A7|dF AES s 4 A

1. 27t &7 [Empathize]
RS L YE Aol £8o] YA HojmAe

A 32 A [Define]
ofH AE IZEZE AAX HojEA L.

[Ideate]

3. ofolcio] Wi o
ofE 7|50 Wa x| HojrAle.

=
e

4. ARt 57| ©A [Prototype]
1) dxtojujox HEAES 5] FAlct.

- 207 -



2) 2208 gag HAs] BA

(1) B2E @

x|Het7|
NECE]
x| es
xget| |
xlet7|
xIEst7|

X &st7| B

X|@st7] |

(o] &+ EEEH) (NI
=8 | XFo5H7| . E=30

2lAED]

item

ol BlAEl #2 £71817| glaAE

item
=2 EEE Ny
(3) AlolE HEY 7152

H

== EELHE

number

number
e,

g T HE - Bl

=4 =7 EXECED

number | ES

#8 F71e17| AL

o 2719 4894

(@] &hX|7)

TEERIN number - |

L] global 221715 -]

a5 E# global AlZ17):
== BES A=S

q=gyt.

=t

2=

=& EXLEHD

number

e

2 EESE0IE &2
28 =z EELED

number

&Y

—

- 208 -




' iTElAE Zo| BlAE | 7txe7| FETEEHES
=L BPNE TN global =AT - 7

5. 453517] TA [Test]

1) 7145 ol &F Qlo] & A5 R? SASHA] et of2Al sfiZsfoF

stQ?

2) S71AF A B HolFAL.

- 209 -




16. ZAIA X

B AN 715 ol g3t ZAIA &

1. 27t &7 [Empathize]
+AE 7HR L Y+ AFEE0A =30] X HojHA Q.

2. A d9] GA [Define]
- ojd A& fAT ZQUX] HojEAQ.

3. ofolcjo] WA WA [Ideate]
- &A1 Ao of® 7)o WK HojuAQ.

7] @A [Prototypel]

| g
¢t gt

4. A
1) Hrtoluol AEUES T4 B

HEHe

#of

- 210 -



7) 2oz a% M) BAIT
(1) AFgE: Waot g x7)8te gy

(2) AR ES 223 0 EloltS FYe} ofuS
AEZ Wt}

a8 (o] grop
Jefel x|Fo|

OfLE x|g3t7| ENEES - lL.”

TI’“O 7| B

(3) AlA Eto]w7t A3y

Rt AAT - BRI
4d | x|

EC PN global = - R

| |

pivt=Fill global = - IS
X Hs17| B - - [ A E - RS b 0B global = - |
L —

(@) 7120 ES 2Yotd 7
1S gy,

Jf
i)
|>
|m
=2
9'11‘

20| 7hela

71220 20| HxE0

LU /IR HE - R
o] BIAEO| W& &I1817| B|AE

L

FAvSN global 7| & - |
item | 7}X27| FEDESD
AESH | BEIEEEEE RN "

' p PSRN global o1& - |
o) EEEEIE . EEEE ¢ o) 847 (EEERNE . EEER

tH27| ELE

- 211 -



5. B%517] @A [Test]

1) 227 dol 2F glo] & SAshIR? SAsIA] ghechy ofZA s Asfof
st Q?

3) XA Foll F7tst

re
oy
o
=
ofo
filo
2
)
M
=
o

- 212 -




<EE 3> vo]ZAZHES 83 HAYRA 7|d 2ZEH o] uS A

- 213 -




1. ofo]Z2H|E 7% 7|5 ola}5}7]

1. O}o] 3. 2H] E(Micro:bit)2+?
1) Ojo] 3. 2H] E(Micro:bit)

fo] AU EL obF Tadh AFETL T 2 g AFEHE YA L, o]
S A2stol, AME HojxE J]AIQlH ulo]aZH|EX ofF Ahe s|wo] e
O|AIG o] A 7tx] 7)%5g RE w9 Au Tedt nfo]azulEL U
b Adstel OE w2 I3Rg ZAFEL o] ABAARY, AY x| AAs|E
= AL 7HsstA &
<ofo| A ZH|E 719>
k 2‘ 'D) k = == e ":J»)
FRONT, BACK

@ USBAHIO|22 HRHL HEY == @ =552 AHLZ HFH, A0IE

AS E 51t dZ¥ £+ US
@ LEDHIZO|H 217 JHO| 0,0ZE | @ ZZAMA
® A HE, B HEOH Z=212iYO0| AL A (L) A

Tt
@ IAIE HE @ 7t&SEAMIA
® HiHzZ| s AFS [ AE M oz H

- 214 -




2) Micro:bit Z2IY(ESF L& HR])
http://microbit.org 4 - Let's Code 22 - MakeCode editer 23

X )

Language v Archived website  Help & support

D micro:bit Getstarted Projects  Lessons Let's code

BBC micro:bit

Create | Learn | Code

Get creative, get connected, get codin,
The pocket-sized computer transforming the world
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Get started

Begin your micro:bit journey

Guides and videos to take you from first use to confident coder,
creating your own micro:bit magic.
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® 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 BBE miicrohit. The colour:caded blocks are familiar 1o anyone who's previously
MakeCode mobilc used Scratch, and yet powsrful enough to access all the features of this tiny computer.

Swift Playgrounds You can also switch to JavaScript to scc tho toxt-based code bohind the blocks.
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