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AZEYONSE 25 wAds 2TYX 9} AEFE o] &3 T2
Fgo] o] AFEo] A8l =& Y3y e, Fu wA o= ]9
o= ol T2 AAHE 3o Ao}
3. WSy Bl AYPAT B4
2oy 29, 8 SW 29 "HEr|go] nd EAFARY 5 XF7
A AR wyo] Atd wdhy mde R3] @ 10T 8o Fxd
200098 ©]Fo= =73F &8 H<t PBLY 2 V|E uF-gg 2do
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=
=24, shg U8 54, S0 B4, 584 T2 st A A
g dart o ool AHFE Atage] dFe] EAME vHoer 7
293 e ol e T ASASES BAMEARL S, H2 HFHE
AbarEs BEE A7 Bol Raud fArNekg mdls =3 SgA F
Ao wsFyoR FYHdS ZNte® & §/W sl st s
Hoz AWEYA 3 2ot

7}, &4 54 g5(Problem Based Learning, PBL)

PBLS AAR LAshs ZAS 43e FASE a5-35S 723
S8 HTo2A, gFAEe] BAE FYHoln A|FEHOR A T
AL B gl g g, Hd Augy FHriss V|EEE e
WEEE POt (AR 9], 2000), Barrowset Tamblyn(1980)2 &4 F4
g5 Al digt olF &2 EASIAS S8 olFAR = SFHA A A
E5 & shgolgreEta F o3 v ok

FAFASEAA BFAeE dEAES 7HEAE Fl0] ofd

2471 vl A

A2 A
PBL= o#Oist a2 9|

Barrowsgr Tamblyn(1980)°ll &Jsl FA|s}=o] ZHFgt

%3 ¥t T tigu S 89 oy} st s FEA A EHo] & st

'Q“ﬁol tH(Savery & Duffy, 1996).

PBLLS u8hs Ay ZoA Atad, vaAd Aty ZAEY, HF5 59
58 58E 3 JAuHEA<, 2006). ©olHI ExE AZEY LS F

Z8ta U= AFE AlE S nlg oz AAE EAE s dst= Hge 4Y
I Zojel EASA (S, 2015)dE AY BE Z=HE o] glo] Swus9
g8 4 &5 PBLS ALT 4 U Aol J4dY, & 5o SE
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2o (Education Programming Language, EPL) FolA & %
1d 1ste HHE JAT, HEsE EAY dAIE 3 THEo] B

A2 715E AA2H8A QI EE & 5 IS Aolth, EurAd PBLY 4
!}

9 oAg A nek W
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LET5s « IH HA -en A=A A& *ofEA Lok ol m7
=M HA| A = o = 2 ETL
iU 2s o mot EORR A e RS HbAd O A%
¢ TL_X-" ‘LL|>_| _ OEFOI'LH: H I:I_lJ-"O I_|-_| |_|'o o=
- odg
*=lo|xd Bri|slzd=d
TBIRBE  pumey AU AR memmy SIS oSS
=3 =HESS BITE AbDE W[ AR it =een
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A 71315 7HRoEZH Sk tigk RS 7HAA @ (Sternberg, 1996;
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(X 11-18> The Big 6 Skills

oA as

L1 24 39

A 3l
1.2 B2 sdsts o Bag gRe 79 (dentify)

2.1 7153t AU (sources/brainstorm)o] W 23

AW
. 2.2 A2 Th2 7hsd AU WrlskT HAo AL Ay

ot
1=
2
aic

3.1 AR A9 9 Foldl7](intellectually and physically)

2
3.2 A+ QtollA HR 27|
2o A ARE Q7 7 =7 uw
?QE A]_% 4,1 ]"_01]1 OEE L E_]_: I__._1_ __7]]7]
4.2 AYo2HE IRE AH =&
o 5.1 ohFet AP o R RE Hu 27
23
0 5.2 AR AA
6.1 23 HrHEIAI)
77}

6.2 & 2A Hd I B7HEEA)

AE AANTe = 11 #AE

A 71ee SEET HFE AHg e S e Fi At
Ao ot 2AE A3
oA &g 7Hsd Zdo]
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t}. TRl 7]4k Sk¢(Design Based Learning, DBL)

ARl ZI B olsialy] AsiAE tAkel Ame] e HuE Past

T T

Ak ORI Abae A 1009 @ 2F vl E2Y 2 ZofollA A FaE EAE
AYHEOIA, s Y =79 sptelrt HAR] 7Y E {7 IDEOCIA
= AR Atk 14 9] 7hx|ef AIRe] 73 E Vledor Thedt a3
AY Agor Hgslr] A 875 FAI717] 8 dAelvu Y A
2] (method) S ©]&3sh= A3 WHolgta BARS vl ATH(IDEOs Blog, 2008).
TR Martin(2009)2 715 B4 AtaLe] $4lo] d93t #Agld ws Hxt
Ql A= AW (abductive reasoning)¥® T8A AlLE FF3= Alal W
olgtal AHolg vt vk, 2HEE thstuo = HAR] AFLE aSol 283
D—school® 7'd-& AQFetAA], ‘wEA A BjAQ] Aud wal a, AY

AHEel A om = siA R AAlsks 2ol skl

¢

Business

Human
} QVIBHG TECHNOLOGY
" | (viability)

»wﬁ

DESIGN
INNOVATION

Desirable
'y

/ Techno og)\ HUMAN VALUES
Feasible T

[29 11-9] 9= Abae] gD

6) TR AL k—12 educator’s toolkit(http://www.designthinkingforeducators.com/).
7) €% : IDEO’s Blog(http://designthinking.ideo.com/),
D—school(http://dschool.stanford.edu/).
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<E 1-19 YAl 71t g9 @A %, 44, 2012)

o EHEE 21st Skill IR CLES  AsHoAw
= (IBL) (DBL) (DBL) (STEAM)
HAE A A 4] CE I .
i A= st .
(Empathy) AFEAIA
) 24 a1
Aolstyl
92lat7] N
\ A, 718, (Define)
TR aocug ez CEERE
oA AS A= ERESS, GICHE BAISET] e
;A 27 (Ideate)
EEEE R Az} 24 @ A
ZREE] i
A5}
(Prototype)
¥ e
A
v Aol 24
By, A2E
HaE ’
AW H ue ZeEEg | Eohn 7| 24 =4
(Test)
A Ae A A
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2 Hopol TRl ARE 285}

2012), && =7

=

3l NZ =82 D—schoolo A= =
2 &8 = (toolkit)= A&t JYTHIDEO & Riverdale,

oANA Absta A= wshs dAbes (29 1-1013 2

)

2~El

O wrerereranion  § peanion Q evowurion
I learned something. I see an opportunity. T have an idea. Itried something new.
Howdol interpret it? What doI create? How do I build it? Howdol evolve it?

DISCOVERY

A 2-day summer workahop kicked off thech allenge, with
anexcercise which entalled teachers imagining one of their
curent studentainthe year 2060, Baged on understand-
ing the goals and dreama of their studenta and families,
coupled with the booksa they read about 213t century
aills, the teachers collectively discusaed the skilla necea-
=ary for the students to succesd in the future For further
Inaparation, the group visited out side or ganiz ationa facing
analogous challenges.

EXPERIMENTATION

Several br ainatorm kdeas were prototyped whichresulted
In the emergence of apatternacross all the prototypes:
the team was pasalonate about & teaching and learning
approach they called investigative Leaming The approach
addressed thestudents not as receiversof information
bt 23 shaperaof knowledge. They developed short- and
long- termplana for ideasthey could try out, and the things
theyd like to learn more about in order to continually builkd
out this new approach over the school year.

INTERPRETATION

The group synthesized theresearch creating generative
questions, auch a3 How miaht weenable thealobally
aware student 7" and How might we provide op por tunities
for intereat-driven learning?”

L%

EVOLUTION

Orver the course of a year many sclutions were teated
including dverse appmaches to curniculum that integr ated
progect- and th ‘ning in'the cl The
teachers oreated new communic ations for parents, and
one teacher even recelved a grant to renovate a clasaroom
and create a different learning environment for her
atudents. Dedicated timeintheir weskly mesetinga was

aet aslde to discuss was happening and support and leam
from each other.

IDEATION

Initial brainstor mideas included tools and classcom
design and expanded to indude curriculum and the
educational systemas a whole.

In the second year, the evolution continued wi th another
workshop to make senseof theexpenmenta they

had conducted around the school. They developed a
framework for Iveatioative Learming experiences that
Integrated everyone's approache s, created commonby
ahared standards unique to their achool that bullt
uponatateatandsrds, and created new assesament
approaches. They createda Wanusl of Inveatigative
Leaming” to help everyone have a shared reference and
have become recogni 2ed as a "CaliformiaDistinguised
School”

=

=

(1

I1-10] A=k Apar
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o] Brollx= MIT "tjois]2 Ze] HFH 7tol=5olA DBL u§ Z213&
A|QFsl =], Brennen, Balch®} Chung(2014)2 9] HirEolst FoJAd, o
Fo| 73l AF"e) HHE Aoz FAE AEsr] Y8l ARl AFE, &
do] S AA FolHor FAE MAY F As LZEHOE A=Eske
Zzolgta Aottt o] AFH S TEIAL FHAFE AHLE vtE
OARIsE7 (7718 AHgske Aol oidet Zxstal Z3A8st= A), 7l
shslZ|(HA & on] Qla AfE AS Fxee A), ¥
E A 3 RtEs A), HEoLR (K
= A) Yl GAZE AAIEHA AT (Brenne

= /\
fo

[\

(@)

—

"

oY,
+x

riot

[N}

(@)

E

PRINCIPLE #1: PRINCIPLE #2: PRINCIPLE #3: PRINCIPLE #4:
CREATING PERSONALIZING SHARING REFLECTING
Offer opportunities for Offer opportunities for Offer opportunities for Offer opportunities for
learners to engage in learners to engage in learners to enquge in learners fo review ond
designing and making, not aclivities that are personally interactions with others as rethink their creative
just |is1enLng, _nhsenr'mg, meaningful and relevant. audience, :unt;hes, and co- practices.
and using. cregtors.

(29 11-11] Z¢] A" yAQl 718k ks AxKBrennen <], 2014)

g FAA(2015) B AFE= Stal Fho L] A% s =
98 25 AhdE2 U-M—C(Use, Modify, Create), &5 13h1d82 D-D-C
(Discovery, Design, Create), T 68+ D—C—C(Design, Computing, Convergence)
2d 7HAE ARbstAth 24 mddl 55 GE 11-20~22)° AR

T3 Brennen® Resnick(2012)2] Akl 7|HES Fof 7 Hry} T2 AE 7]
H AtEE BUF ZERAE ZEZZQ 14, QER, HAR] Avele, AEH

7v, A71%7 s8R 7] H7PEE S A ST
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afj 2.7]

(Play) PR AN Eac

B3} olg wEolguT HEE F/RI. T3t i) WS 4
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718} Byt
. e e EdE | 3 R77 AYS $8stel ket Ade wEe] Buth 2
reate
A AeE 7] A, Aol A, & 7171 dadel= WA
<% 11-21> DDC =9
oA A g5 94
- AR A) — ol oy A A2EF
. u ol sAje] wa |~ Bl Waw AR wRE AR
Discov o wrAska AshHEA 7)1 - I Ageely wEr] Sx4dA
ery
4o, S o™ — A7 FEurdac] 19 A7 248
48 &F — 2] A AH|F A

L OT YA (BARe 345
2 -ofo|c|ofzy)

Design | * Design Thinking (F=&—-%

o -Fo| A -2 EEI] ¥

~ Aol A
~ Aoy Zead £AE A48

+37h
- AL AEH ) AFe|(Z2 1Y)
- IgdE ggsy]

S AL B QRS — HIAES} t s}
Create | AMEE A4 - Agdely wxE 9 FH/357]

A8 5% - OE 159 AES R vusR7]
— A5 AlEHolEHE #7451
- HF AEZ TR
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< 11-22> DCC =4

oA X g% 94
— WA, DNA 72, 43 7 3y
Design [=haas)] ]
~ DNA 72 2% 937
A& e
- YAEE o83 "9AE i Z2 )y
Computing EPL .
- DNA 7% 7% Zz99
7]
— DNAS} Ay HE
Convergence |5 — DNA A]EA 997
2

<FE 11-23> & AFH Hrpay

A% e

— W AL WHETE e oS ANYF pERE, Zaasy spe(EY
N H 7} %) 7t
- OHA =4
ZRAE 7NF | - ZIZAE J|Hto] A&E Hrls Ay ZRAE A JHs

-7 17, ¥ ZeAE AZE g3 5

— Brennen9]
color search enginel @ HA4]

- gARIT Y FEAA= ofolto] LE, F HAl AYE §
H& F7}

il
2
i
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fu
i
[m
1+1
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i
aCh
fo
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a7k 9 (@Y
o] g — Wy} FrE,

o
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TRl A2

- zade 9y HEUs Hl] — oA Aueled TEAL 4, Bet

— AA A glo] e ZHEL YA HofFa A Alutel oo
29 7Y, dueF 5ol dis] A¥sis A 5

-oxdon ofst ;w3 BAS Asty, 1o gt sjA(tHAol

I

2]

Byt

4% AS o] ik EAsAYES dEstA )
1 H

- z2ad 24, A8 ZEyotE A4, "W £A 5
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21(2014)=

WSS =F
I} Resnick(2012)8] CT 7} Zd <
S AAZ vF Ao}, AotH HrE FBYS

obehel =

Ecb L i
HEE AR R A
(o]

(1=24) o YEpf A,

ATE F3l Brennen
=

A3 W7h e

CE 1-24> CT 9% 97} 28
CT qES g &
AEas (Basic) (Developing) (Proficient)
meogel A3 9 on | ool A% W 9% | Zeade] A% 9 o
R
N gzel wgAel M | BlEel meddl ANE | Relso] medom A
Tal=
HEEE el el we, Bpo] tha mel A=,
A4 At 5718 A | A Aele Ags] of | TAA AL M o
2o]x|31 AA|7F A
wWask 9 | et olmelxa gAY | Relmow Amge) wy | 1o A A
= 3= }o o A ek el ZR
i o o
A% | AEaA 2. SEIER LGRS A e
48] olol A & | ozory
o | EAEL MR A | we e elamg 87 | ued wasg 4us
A= T4
} 857 ok, 3 e, L3,
AR Alo] gHE BE
au Ao o | A Zeamely BeE | A4 Z2adeA £
o7 Ff3HE =.
245} T e wept peden | BE Rod wev)
A BEow FH, A BEow U
SEEE R e gmelze Fa BB @

o] &A=l Az,

AlEEolAd

A BEE whgol AHga)
gout shetule: 38

s g

A B2 HulEE A}
galo] shatug glof
o ge A =ass
A

geetol HY.

Hugow

i

A 2o wetulE|s A}
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2. =9 29 (Flipped Learning)

AT ZHYY 2§ 2do) tiste] wA 2 AFAE] Bl Eojuta 9]
o ~ulE 7)7] 59 B3y &8o] FUHUAA nF-sge] HEEHE AL
#7F St ok, A9 5(2013) EHE Y-S V1S9 ug s HY
of, oA mAZF A& FeolE £, FuddAE nA B FAEFY EES}
WA Fl2, Z2AE S5 EE 55 53 AAE ddste us W7 e® A
ofsta Jom, o]FA F(2014)2 FAo] FHAZE HlE F2 WE-S UH
o] 7hsdk Foju MAAR] FItdA T84S Tl AEHORE SFata
A= AAE == 55 G 34 EE AF, A9 59 tug &5

of) SAEo] B WEL EUE FRHYY AP HeltH thet 2
o, Egedolet “se shgelt AATeIA Saol Al ulE A4 Ade
FUG B FHE 7H AFEL A AEEOR FIYE B 4
$HOR ST LR GALEIHY, Fuls MUY EE BB 8
WED A= ZEAE BF ER 5L 5O SEA4FA mE W00
o] AHWPE WAL ALALAT} ohd FRARA ) AT WA B,
SAEol Saeld ZAE BE 2L FEREVC Eo EE 5o BEIFE
F3) wlgol Loldths Aol Z1xsm Qom AR e WS FHole]

il
iG]
i)
ol
o
ok
i
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El
Ho
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2 F31 gt oAy FYUYS RZEMO] S0 HgPTA o
¢ B3 AN £EB ST AY 5 U3, 222 A d
9% & glom, A £YATS S AT JEAEH FYIHS

=
ol siFo] AT Fol Folshs BYP PHOR FFAlL &

(28 11-12] =9 8499 MNE=d

Salman Kahn¥] %t o}7FEIPIY OCW, MOOC s°] AAIHSZE AFs AF
, A8 AF AHIEe] RaEUA 9 8d Sl tig #4lol =
o, FUeAE Kahn(2012)2] o] &R ZY 8 nsssS 28 A
gl7F 21417 RSEH - u S Zopyets AEo R WFEHHA A4l o]
azE bk Aok

8) =2 : IFEFEAHRY (2015). 20159 2% AZE s AEwY AFuA, in
press.

9) KBS dx=ghul-21M17] &8 n#nidg oA, A1F 741Fi w4 vH(2014, 3,
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Zulsks Bo] BEOIM AGE BEOY LY
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O A3 (reCreate)

— AT BANAE A2e £TENE ALY AT RELS A%
s A7) olUTh %A Eol B9 +AB S AEE ZET 9

AA e B4 WAL BEE FEol Fad vgolt
- o] #F =G @A A 20@ ARE vEoR AYste AFH
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AAH BEO|, AL S8 BAS A FES WS
BE BT sroletm Atk et F oulofAE A 2nE g
Al ARE Mg AL BAE S2sE d 25
By Qg Ar|A 8B3s FAFo)A B oA zFale] A8 2|2
ol g Gty FHEE HHe TPl Bk TElm Y Al AHe
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ol BT B b TAZ  oroyislo
Zolgta Q& Fole |- AdE o yaog | g o]Ao] ’
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e |- o 2™ SR - e sy - 5N | - D
Aolea aAsEly | BEe gl | AEETR
EA S RSP 73} — #4e Yash|- old A
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wedsp) N A FHan |- Aol Al
HEE ey e THSFES | e A
LEE A, ok, A 3HE7)?
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3 AL e dmelzel AR w xRy ooz
sk
A4 74 37 73 3wy
MEFTARD L AZTEYO]FA ] SHA SWHEY A AAHLS olsfst
= REdo|t}, st aAtets AZES ol thek 7| ZA ] A3 Al AN
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A AL S =H 02 el WAE AT 1o WE A LAY A
o] M9lE kit

MEFAmDe sxegolgste] B A weor AT AmEo]
Zote] )27} B AAMHES ADDT(@TEA-AA-TA- A2 1937
2o x5 mdo] YEHQ Yot Fxs wddME FELL oA
sE% aTEY AA, TE AE 8 WA eFHoE AYHE
aZESC] AL AolA, AZEGole] APFIE S ol E AP
Top-Down $219] A% wdolth 2 F4& 2Y A%E 4EE 2ol the
FHo2 QAZD o mde] Fad AU 2 BAY} BHAs FRH 9
UARE APAE AL B APES BAYL HAstn £

7)
O Aol (Naohisa, 2011).
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> 7| 2EA MM QF/ALE AFEA)

D2 3AE
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=

g4

Ao

(29 -3] &AZEYo]FstdA el Zx4 md(Naohisa, 2011)
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i S F3 AT EARe -4
e B SRS B3 AR Ak A
> EA(ERA)
B e wAle) BARE waskE AsEA
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et AYS FAR WAV} F8 7153 2ages A
S BReAEo] Folxl 2aRE elE Rajslo] v
3,
> kel A (FE-ela-ololtelsry)
> Design Thinking: (JZ—4ol-3eidrl- ZReell-34
B7h
M gmelge)  EEE <o sy Mo mmalEe] A, e
(Design) A7, A2 243, 2o B4 B oah ) 7 ERE 5 olafp]
WA Azt ERE P duelES ApKoR gz
HES fEgt) A= iHpseudo)TE, HAARKEA &
& 289 4 9l
>l S ROl AR AR A
" R L e S R TR
7
N e Slofz agich
(Development,) }
ML AE Aple) e wmela wEulg wrh v 3L 7
A A9} P Wil
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ZEAE
soAE AZAE ZI2AE ZRAEZ
= = T2AE vrz sy
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2) CT A& A% gAlF4A =2

<3 I-11> NDIS =4 7l &

=Rl el R Rk
EEPE azey gApel 74 %
(Needs) (Design) (Implementation) (Share)
Fo1Zl EA ol =
. oL et ZRadys  ARE 299
ZeAE ok nEw Eaeh sfE) ME afyon e Bt
st AR B4 dueEe A ne A
2% 74 271493
_g_.?_ H/H
OARIFAEDS 2~')IZE 8o D-schoolollAl AAIE BlAFQIAL
S g2t OARIALAA LS B 59 BY AHS B3 AT 2

Design Thinking Process

[2% 1-4] DBL &t<5337 (http://dschool.stanford.edu/)
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3 GAE AF W&

<E I-12> NDIS =29 wssks Az}

A ShEH A 24 49
sjoley, oV AN dhek ek Aol ek Eh gl
AR ) AR ST SRs cifelo) o e QR Rl
(Needs) TEOT el el Tead m AAEo] Qlzke] A £9S E 4 9
A :
=2 Ry},
B meey slojz asly] Aol meAEe] Awe) W A Aol 5
el AL A9 ol AR 7 AsRke B8 olalisly] 4] Aiait
N A B Y duEES AR e Hes fidith $AE
Desien) gy dmme, o) 56 B89 4+
47 o] AN CTS A7) Sigt BES Z3ksle] A gl
AZTeTIT, EPL, WX AEo] ol AMIIEA sEUes T
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AZeee Es WA B AR A1S o] 47 olsiehe
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T Ie)a AEEt T2AES FPLS £33 L) BEE 3l
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(Impleme HF NS g PR s B ukE Aes 2% B9 89 g%t
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ostme  ZBHL TR i PES S ckgh SHE E 7S g3iele] Ea
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3| 1= SHsolrh
sl YES Ael) gale) momn uxAel BAIEE S 7
=},
e e =
o T o =
— ma o] ujsuy
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— dAbE EE Ao = 985 st AT Ao Z=A
E =

AFY Al Aol thF wA WD AL Fate] PFY 9]
sh 48k AEH ol E Fi

Sl ol WA o7, ANHEE Bk aTRA,
UAel, FE ANA £H B AYL F4 snz ARFES

vl CT 84 FAZI(DPAAP) =9)

SHHEEANZstsH)e] e
P At 22 BAIE shetsta wske] Ay my

=4, AFE He Fohd TN AL A%dta A3t AARTE 1 2

Fol| =Dt 7HA Y A S Fxste Rdolty, Ao Ao FHsh=E &
AARD ZAAA o8 EAES 28 Wie #HS Tl A4, Vs, HE
5e 2RHOR YSao] WHH AnE FoFstod 1 Bl Yk

AN A oA wiA-2 ALY (Pragmatism)ol 718k Fil T

AtLE A Gl A 7 Eis] HREH A4 T A ZATE ot o]
£ 283t ZAE Hdsks Aol e ZE=T BT Dewey(1944) 9
AT a5 oL VIRte® StEAe] A2 U4 FrE FAISAL 9l
o A4 iAol o' &S vl ARt E wAE sAste WS Wit
= AS v (Sternberg, 1996; F<3], 19984 AA-L). olH s A3
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olsfarzt] o oElgol gomz AuHo Rejse B A CTR4
A= AAsach AHFRALel tal Felx golsh o] 1) A

gl el oj7o] BEEA AFEHAAY Az g 72
14 ol AFE BA9)F olgete] AAA Fold BAES ARTGE B

QAFARDE 3T
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o
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Q
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Computational
] U\l’ﬂ(kél‘fﬂ

(ﬂ—mmpos\ﬁon, ke o 4«
X

o Smaller 9

o

)
O
0000

f)oHem | ‘é‘é %‘” 4 N

\ TGCOQ ni [OTI anal%e the data

00| |00
(X IPACX )
o® 00
o0 @0

algorithmic oy b “\

using a series

=2 design & odeed SIS
(2" 1-5] KS3¢} FZolA AAI CTY F484:12

A
Aol @472 AdtEE 2E2 Rdg B £ Qo & B el -FA
-dugE-z2 e dAR HITE 5 o, dEHd -S43 B3
—¢ugF-22 g%, HEJA-Fgg-EI-¢ugdF-ZZ2aYg T
ohersl Ao g A =d 4 Qdoh =S CSTA01D) A 23 AAIFE 1078 o]+
o] CTTFAE LAY HAFe Bt A|9sty] Hadt 4o A54H, ARE

12) &4 . 9= KS3 Computer Science, Google’s CT.
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3 GAE AF W&

wAY s A% A 29
A9 Folzl FAIE 2R TRI= Hafjsto] EEgEka o2 st
3 =3 22 9] HaflE EAoA AR WS AR
(Decomposition) 1H<=0] JoE T2 o] relel LA tist 1RlS T3] FAC
AR 32 7Fsdel digh 1S it
aE1014] At FAAANA YERE dES 3=t
ey eSS gxEsielr] et Mk st
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- HdhERly ZREIOHY AojRE FHsk] fl8) vETEEA wiE Hixele] I
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1AL Fole] WSt 34, HEE At
35} Hgst EAY BEREE o] f8l gkl
(Abstraction) A5 JPpelaR) sk 2R S QiXlo R 2AStel FAl(31E, g
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DU WG AT WA BHD AL S WA Y] 5]
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g Al 330 ANS
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Zﬂ;i}(Maklng) 1_.7:]—] _'},\ E—l g, i o = [
7Is 85
=°|(Use) S5t AlY ZE, T gAY
A 7 : WAZE JEHor wE 49 duHEFS
Fyme FAMoLY)  pgste) A
3
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=2 o
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2. AA B A

2 A7E 2015 swaso] EudtdA w&g IAE FAAE A
=], FARCE 2015 /N WS whet 2018l %
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TRLAE FEssty nFdge o] 88 = e =Y ],
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Abstract

A Research on the Development of Teaching
and Learning Models for SW Education

The purpose of this paper is to develop the teaching and learning models
for software education to prepare for in the actual class of the schooling, To
fulfill this purpose, this study analyzed the concepts of computational
thinking(CT), guideline for software education, and 2015 revision curriculum,
In this study, CT is defined as thinking which can be effectively solved
problems that may occur in daily life of the students and is based on the
basic concepts and principles of the computing. In addition, this study set
components of the computational thinking by four factors; decomposition(D),
pattern recognition(P), abstraction(d), and algorithm(A). Programming(P) can
be included optionally,

This paper employed two round of expert panel meeting including one
round with two elementary teachers and three secondary teachers to develop
and elaborate the teaching and learning models, The models proposed by this
study focused on each model which include the factors of the computational
thinking, The five teaching and learning models suggested by the research
are as follows; 1) demonstration—oriented model(DMM), 2) recreation—oriented
model(UMC), 3) developing—oriented model(DDD), 4) design—oriented model
(NDIS), 5) CT element—oriented model(DPAA(P)). This study gave an overview,
and described learning objective and step—by—step details about each model.
Simultaneously this paper presented example instruction materials how you
deal with these models in actual class depending on the school level, These
models and materials could be served as a foothold in the instruction design
and practice for the teachers who lead software education to improve CT

ability of students,
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Implement (F2&4)

- AR STYBE vhgoR TRow Y] YueEde

=2 A,

— AR TR
(9712 AR5

<AEEFED

void gotoWall( )
{
while (getUItraSonic() > 10)
{
leftMotor(MOTOR_SPEED);
rightMotor(MOTOR_SPEED);
}
move (0,0,DELAY_TIME);
}

(8714 AAWE AL YA E BHsD e2EoR 3]

<AEEFED

void shuttle()

{
gotoWall( );
//CCW 180 turn
move(—MOTOR_SPEED,MOTOR_SPEED,TURN_TIME_180);
move(0,0,DELAY_TIME);

gotoWall( );

//CW 90 turn

move (MOTOR_SPEED,—MOTOR_SPEED,TURN_TIME_90);
move(0,0,DELAY_TIME);
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void loop() {
int count=0;
while(count<4)
{
shuttle();
if (getUItraSonic() < 10) //end 1 corner
{
//CW 90 turn
move (MOTOR_SPEED,MOTOR_SPEED, TURN_TIME_180);
move(0,0,DELAY_TIME);
//CCW 180 turn
move (—MOTOR_SPEED,MOTOR_SPEED, TURN_TIME_180);
move(0,0,DELAY_TIME);

count++;
}
else //not yet end 1 corner
{

//CW 90 turn

move (MOTOR_SPEED,—MOTOR_SPEED, TURN_TIME_90);
move(0,0,DELAY_TIME);
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