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DNA microamayS =3t TR A% HCT116,
9outol M|EZE MCF-7, AIAQH H|EF SNU-4820] 4] 2]

a
E-cadherin W3 Eo|A Zo] 7]XA BA

Da Hyun Kim *® Seung Hyun Park * So Young Lee*
Daejeon Science High School, Daejeon 34142, Korea

EMT 1Pg2 < Aojo] AAE deire TAZ GNE7E ola4dE 7K+ A
olujgtet. M|Z7F BAT THElAIQ] E-cadherin®] H3io] ZFAEH EMT 17go] oy
< Yepdch o] HALofA]= migration assayS ©]838t0] THAQ, SHpQt, AIARQE A&
ZoAM 9] N £F9] HMo|d& vH|wdt 2, E-cadherin & H|wE E5] mRNA &%
of o] Fo]AS v]wste] X o)A S YofE 1, DNA microarray w4102 {XA}
wE ARG wlwste]  QF AEZEOJA EolMo 2 UEhte Xo] 7]KS ottt

R 2Z0)x0] o)A wlw ZAuh, AARH NEZZE SNU-482, S9e AlZZE MCF-7,
g AlEZF HCT116 208 A|Lo] o]F/do] F71stQitt. SNU-4820] sl MCF-7
o] o]5A-2 1.134], HCT1169] o] 542 5428}, E-cadherin 2d v]w ZAu}, 4t
& AMEZF MCF-7, A AMZZF SNU482, thgdr AZ%& HCTIl6e o=
E-cadherin 9F&l2Fo] 7F4 59T MCF-70] |8} SNU-4829] Y é%% 0.244}], HCT116
o] Wwalzke 0.168]¥ Tt DNA microarray &4 ZAdl, A MJZZ HCT1162 FYN
o] Z7}5tH STAT37} Z£715}0] E-cadherin®] ¥f§laFo] ZFA LW, CTNNDI17} ZHASH
M E-cadherino] A EE Eo]X ZHo] 7|XME Aotstuxl stk SEME AR
MCF-72 IQGAPI10] F7}5kAu FYNo] F7teho]l wet STAT37} 57F5t0] E-cadherin
o] 7AW, HDAC1 ®£X HDAC27} Z7}5FH Snailo] Z7}5Fa] E-cadherin®] ZFA Y]
+ So|A Aol 7|AdZ AQtstuAr gtot. AFQr AMELF SNU-482= ZEBI, ZEB2,
PTPmu’} Z7}6tH E-cadherin®] ZFAE AU}, Snailo] 716} E-cadherin®] 7+ AsH=
dl, Snmail®] W3S NEDD97} Z7}st7]L} HDACIo] ZkAste] SMAD37F Z7}stH
27tEl= SolA Aol 713& A|QtstalAt St
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Euclidean rhythm¥} Euclidean string®] A s X4

229 « Ao
Meuernsati, 4eSEAl 03066

Soobin Hong * Ji Ae Kim*
Seoul Science High School, Seoul 03066, Korea

204)7] &ulo] #HZmE|o] Wity AIE R 2|ES Ldst= o)
e, olol meb AHEIR Clet 25e EASILAL Sh: AlRSo] et
2047101 SolMe f221E SAYT UeiAl A2lo] 4R ol8ste Tt 2lEg
R35H= Euclidean rhythmt 7 @ v2]50] AL O | Bu
of Euclidean string®] 7fdo] AA|EQct. ZIsE 280 Alo]A] Euclidean string

I} Euclidean rhythm®] £84 WA 7L Q1S Zojgtes YAlE 430 = S5t A
MR oR ArSAS Wl Are EA|SHR] Aotr]o] 2 =Zo]x = Euclidean string}
Euclidean rhythmo]] st A& eF 15t Abs Ao s Lope et ged ky,n) =191

42oll= Euclidean string0] A&, 7t stringo] =L 2R 719] Euclidean rhythm

It cyclic 948 E9th Esh 27127 nt k7t A 247} obd Euclidean rthythmE&

l.qu.
[
I

ot k) Ackgers dol ol (b, ")g e ged An 2E0t $UYL Lo

tt opxjato 2, M2 o2 % 719 Euclidean rhythm E(k ,n,)3} Elky, ny)o] UE=2

) Ny k2 Ny — 1 _ N
Euclidean rthythmo] 1A &= 7320 > > o] Aalsre Atopylict,
nq kl nq +1

ZA|o]: Euclidean rhythm, Euclidean string, A 3.4J
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Minki Kang' * Mihee Won® * Seungwoo Lee’ ® Inhee Cho® * Seoryung Kim*
]Jeongwang High School, Gyeonggi-do, Korea
*Shinchun High School, Gyeonggi-do, Korea
3Sl’heung Nunggok High School, Gyeonggi-do, Korea
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*Seoul National University, Seoul, Korea.
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Seoul National University, Seoul, Korea.
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Hyoseok Ahn' * Jaehyuk Oh' * Sojeong Lim' * Jachoon Yoon*
]Hamhyun High School, Gyeonggi-do, Korea

"Seoul National University, Seoul, Korea.

=1
o5t "Epo]=9] &HZNE E4-8 Hemolysis assay2 SAoIF T SFAZ =74

= d 57
A1} 50% §FAYo]l Yoju= HEO|EY FE= LK-L4H, LK-L5H, LK-LI2H 27}
320, 8uf, 48l SoFSct. et ol oot WEIE 3% Pt 5H¥E 1H =
At I ol sl A7 580U H. MIC assays &0l It 5= 58T 2
o g Fholl ot Pts e LK FEfolEop HlwsiA 2ui e FAEHAY 2
AR I 574l tishAl= LK-L4H= LKO| H]sh 48 S7isict. 2 A=
A5 FuErO] =Rl LK RFEPo]EO] A4/ Do A4/d ofnjeqtel s|AEHE =
A 2 FeAds Tst s3ARE 545 ol P+ e85 EE e
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‘Axto] 7xg S8 Tt EA vletw]

AR « oloix’ « FARP « LA+ 0]F2
ggnsetn' - Agnssta’ - FALETL’ - Agcfetn

Yeonji Kim' * Euijae Lee” * Jaeyoung Choi’ * Hyun Ko’ ® Kyungho Lee*
]Jeongwang High School, Gyeonggi-do, Korea
2Siheung High School, Gyeonggi-do, Korea
3Hamhyun High School, Gyeonggi-do, Korea

“Seoul National University, Seoul, Korea.

& s I A2 (2 AFed) FUCR ojfojX|rtretes A
& &5to] 80z wotSold A Fof tigh 229 o] det 224 o=t
AHRS olned 2 SAo] ot & At S0l At A4 W2 229 2
dolet AR = dAp] AGAol dier Aot AAb ¥ V] BAS 2
S8 PEEHE A PR E ARPe] Ao @Este] O EAVE dEE =YA
ERAE ot & A4te SA8Ee AR EX R dArY Raa 1 Sxof oSy
HAstA= Ales Sl 2214 tidat dd(E= AR Atelo] Ao deh 224
A uppskdt &, 2 dqte S8 #eA sige @71 A dopriEos,
WA E= St 2 HolM AAE St Aled Uwd] »8ste EiEolA Y
ojuf dpeb AMAY 2ol it 9w AAIE PSS Y oz vteEs wpgos
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= AAo] Tolsh abecll SIS ChEA
97l B Belt SAHuo FUWA A7

Yubin Kim' * Jihyun Ahn’® * Jaehyuk Hwang2 * Minsang Kim® * Junkyu Lee*
]Hamhyun High School, Gyeonggi-do, Korea
’Seohae High School, Gyeonggi-do, Korea.

"Seoul National University, Seoul, Korea.

& AoM= Aol &5 H @AVE st 27]o] 22 A ol2t
o PAo] TAY QAAL abecll9] SNPS E5 T WA RS =olst
Agtas #2S 8] abecll SNPE BAsty HEAEAR} Cf20] 4

4ex JuEAE mAbst
G FANE U 9P Lol AT SulsHA UetbeAl AuUAS A4
stirt.

THAAY, abeell, SNP
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Sung-Ha Ahn ® Dong-Hyuk Choi ® Sung-Hwan Park ® Yun-Jac Lee ® Hyeonjin Doh*
Seoul Science High School, Seoul 03066, Korea

7178} 5 (machine learning)0] -2]2] D& viE 47F AP oR o] §2
Zhds WL oot o2igt Z|AISt 5o} o] 2ARl uid2 19409 FHsto], 19801 AT
AfEe e @ HuAoz LAt o=t A S S HREE &5
T 2 A 2 siFdle FAERAM SEAE oRE e FHA A
2 4 = Zlo]l ArIZE =l RS thRe AaE AdEel vaA 4
ALY & 9le o] 2EI7HEE ZAKMonte-Carlo Simulation)o]T}. 7iido] o Fx] o
ORAAE of2] Fopoll 8ol B 7IHeR, 2Rl Fof ®YF ofyeh, FAAO]

2RIt ol2feh ZEI7FER

w2 Ue Yoz olfoX o], ¥EetE sl 4TS sVl &2 Attt
FEstolls BHIOS S FEo] L, of2UiY ZHAHE S HEAM, 2
L FZEo] ARl TS ol TAHZ=AMS ol&er FRANCl AT
o] AFoM= dAd dol obd agstuoA & & Qe T
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W9 deAE Hole RIS vlus Bt

ZAo] « ZEZIER BAL o] 2d, HEHFY, GPGPU, CUDA
"THE(@ANA AL : clotho72@sen.go.kr, clotho72@gmail.com

_53_



36 R&E — 13

E X gl
=0 X

=249 71AA

Jinwoo Hwang ® Jinseo Park * Gyutae Shim * Jongwoo Lee

Seoul Science High School, Seoul 03066, Korea

o3}
mg

o

o4 Uehto

=N
a

=
=

2Re A9 =

afl,

& Ate] Aoz def 2elch ofof g

(o] o
7]‘:}f 73‘!"

e

A

1

|

<

1

S
=

e

wjr
wr

o8

o)

oz Z7]Holx]

= ©
T

yolAl
TEZ FFAN0] Aol ohe 2A Uert

=
o

T
K

o0

olJ
ojr

oju

self-organized criticality©]

611_

oo, =

A stressS 715 A2 A|89 A=g

5

=
)

C}. Nanoindentation2

st

14 ave

)

o

g ol A

A1)

SH
A

serration statistics= A

1o

Hol=A]of oA e

—_—

o

BX

T, A7) Y3, serration statistics, shear band, nanoindentation

_54_



37 R&E — 14

FAQ' « GAE' - FAY - AR - o]

Al 03066
71% 9Hd 17546

Wo

=

Fel AlbA] of

Als

1580l 1

N

Klo

Al A

o, ofH =720l oo =go] =

o

A

J]J
—_—

0]
flo]

IS

AF
=]

7

3]

stAl 2

, 2HE2 A Nz S

£

£ opgsbriAl, o

5] @

we 7

TH
,,._Auo

——
110

__A_.e
__A_I

__&
3
o

FOl In vitro &40

oju

0]
=

1 87712

)

7
A Yo7t in vivoZhA]

o
=

of Molche MolA A A7

o 71

3]
=1

o4}, In vitro

*T (L ADA A} slee@cau.ac.kr

_55_



38 R&E — 15

Lenticular AFXl A& 7] E 7fgto] o3F AL

A « {EY + oA - 2718
A5 oetol & GAstE, AIESEAb Al

Se Hyun Cho * Tae Young Ryu ¢ Gi Sang Yoon*

Sejong Academy of Science and Art, Sejong, Korea

wel 27Eg ol §sfo] Ziwo] me ohe ojnjAh Wolg S st AN autg

W+ Lenticular APl THQFSH Hopof] &80 QIA|gH 2 4|
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ot olo met & AFoM = S ot d2]S 0]-8510] Lenticular AFRIQ] A&
WS deetste] 7Pgold s 71 9 o asolE A2 AlRE ol |
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YHT 4 dE= 2L ]2 st LD AP ]
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5, 22 RN 7150 WHNED He u]goR 7] ALE shss mEmAY
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Ryul Lee ® Yoonsang Jung
Sejong Academy of Science and Art School, Sejong 30099, Korea
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Compact apparatus for producing

Rubidium 87 ultra-cold atom cloud using Hybrid trap

Kumar Sharma Ashish ¢ Eun Kang Kim * Sun Young Seo * Jung Bog Kim’

Korea National University of Education, Chungbuk, Cheongju

We construct a compact experimental setup for producing ultra-cold rubidium 87 atom
cloud in Hybrid trap (magnetic trap + optical trap). For producing the ultra-cold Rb atom
cloud, we use double magneto optical trap chamber(MOT). First we trap atoms in 2D+
MOT then through push beam we trapped & cooled atoms in 3D MOT chamber. Atoms
further cooled using compress MOT. After optical pumping stage into the 5S F=2(mp=2)
ground state we will transfer atoms into magnetic trap using around 160 Gauss/Cm
gradient magnetic field. We will follow 1st stage evaporative cooling using Rf field, and
then we will transfer cold atoms into Hybrid trap, where we will again perform 2nd stage
evaporative cooling by lowering the dipole laser beam power. Finally we will investigate

the properties of our cold atom cloud like life time temperature number of atoms etc.
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Making use of big data
in educational research

M2ristn gearets
#17l

Cognitive Computing

Overview

* SE|O|E et H2 O] Bt SM...
| O

AN
- geldg, e, s Xls

Cognitive Computing

Overview

- SH|O|E et B2l 0| Tt =...
- geld, aleld, edsXs

Cognitive Compuiing

180 12,000+ =

00
ADS ON 370,000+ wawr
it NEW ADS VOICE CALLS |
eribd pA: 2]

Cognitive Computing

HIHIOIH + BE2{E 7= =7

Image understanding: Google DeepMind

Somewhat related to the image

' Des:

arder does a trick
on aramp.

Ap'uon riding a
motorcycle on a dirt road.

A little girl in a pink hat is
blowing bubbles.

Two hockey players are fighting

A group of young people
over the puck.

playing a game of frisbee.
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Image understanding: Stanford DenseCap Artistic styling

¢ Turner
* Van Gogh
* Munch
* Picasso

»

bus parked on the street. a city street scene. front a plate of food. food on a plate. a t_)lue cup-onia
windshield of a bus. man walking on sidewalk. a table. a plate of food. a blue bowl with red sauce.
silver car parked on the street. a city scene. a a O‘ﬂ(:’f soup: 2 C“p‘ Zf ;[:geo?m;d Lf”gwg,
green traffic light. a building in the bz tpasvals or.ap et

* Kandinsky

of

ackgrour

Hus a large building. a brick a table with food on it.
ouilding a slice of meat. yellow and white cheese.

Cognitive Computing

Cognitive Computing

Speech recognition Music composition

* Baidu Research * Beatles style music
¢ https://www.youtube.com/watch?v=NagzkV_fBIM * https://www.youtube.com/watch?v=LSHZ b05W70
* http://research.baidu.com/deep-voice-production-quality- * Bach Style
text-speech-system-constructed-entirely-deep-neural- « https://www.youtube.com/watch?v=A2gyidoFsol
networks/ - @2min

ve Computing

NTELLIGENC
Early artificial intelligence

B
H

2ICIOIEf +

C L A stirsexcitement. MACHINE
i:il E1 Ol 7|§ LEARNING

; DEEP
=7 : e S sw  LEARNING

S =

1950's 1960's 1970°s 1980's 1990's 2000's 2010's
- ABX5: HRETF AR RI5S RASHEH AFREIE BE VIS
- DjAI2 Y HEE 7 HO|E S 2 495) M D|2) S OIS0 AR
£ 5745 7Y
- G2 HFET B2 U0 H0|E§ AAR e ssst0] ¢ T2
Sguysts o3 HZFY |
Image source: https: nvidia. blog/2016/07/29/whats-diff
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Overview

« 9{H|O|E{ et H2{go| Tt S..

AN
- gl Haleld, d3Xs

« 1= FOFOMO| BIHIO|H E At Tt IS X5 A7
- HEX Ol 917 AR
cNEBYY AT O2NE

Computing

-)Summative assessment in
nature

MeHQl Oo|HE= =8t &
Mof A[Zto] ol 223

= Bigdata ZE 7} 0| S

Formative assessment Of & 2 &t

W= ZOFHOIHO Mz22 5T
Big data in education

« Aol Mitatz CHEFo| MO H 2tE
=> Still summative in nature, not big enough

W= ZOFOOIH L M=
Big data in education
« Algio F st

* Intelligent tutoring systems

Ho
Of
0%

s e

—x
2

%
o 12 3 4 5 & 7 8 3w

e heghtofneoundsion

Lo & DTG Dlosion__ Areacftho wah

of| ematons: = o v ve 2

Pane, J. et al. 2009. Effectiveness of Co%nmve Tutor Algebra |
at scale. Education evaluation and policy analysis. Vol 36,
Issue 2, pp. 127 - 144

Cognitive Computing

7} et G T

nnaa

Staps for this problem

B el
| —
o

o

DataShop @MU =

b data analysis service for the learning scien gt

Help i
Explore Welcome to DataShop, the world's largest repository

Public Datasets
Private Datasets
External Tools

of learning interaction data.

Computing

- 102 -



02

* Aol Hitat

* Intelligent tutoring systems

s WHO MO ADE 7|7 Qo2 HOFRIZ
OlH =&

ol g

Computing

Arroyo, . et al. 2009. Emotion Sensors Go To School.
In Proc. AIED 2009

Computing

Raca, et. al (2015). Translating head motion into attention
— towards processing of student’s body language. In Proc.
EDM 2015

Ahadi, et. al (2015). Exploring Machine Learning Methods to
Automatically Identify Students in Need of Assistance. In Proc
International Computing Education Research (ICER '15)

mputing

- Aol T At

* Intelligent tutoring systems

* WHO|MO| ADLE 7|7| =Y

* Massive Open Online Courses (MOOCs)

ooursera

edX

Cognitive Computing

Rl (b) Fail

W w2 W3 W WS W6 Wk

(c)Pass (d) Distinction

B B R ™ WKL w2 WG wkd WS WG kT

—Browse —Lecture & Final Quiz —Forum & Quiz

—Assignment& Lecture —Peer-Assessmentand Quiz

Wen & Rose (2014). Identifying latent study habits by mining
learner behavior patterns in massive open online courses.
CIKM 14

Cognitive Computing
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acuvities_started

Cognitive Computing

03507

Figure 4. Tetrad inference of causal relationships between
pretest score, course features (doing activities, watching
videos, reading pages), total quizzes score, and final exam.
Koedinger et al. (2015). Learning is not a spectator sport:
Doing is better than watching for learning from a MOOC.
In Proc. Learning at Scale. 14

non_activities_pageview

Learning by doing
> 6x better than
learning by watching!

« Aol Hital

« Intelligent tutoring systems
O Mo A0LE 717| = ¢

* Massive Open Online Courses

\ of data?
Q ! o/

Cognitive Computing

Cognitive Computing

ot dafa?
: e

>

* Machine learning API
(Application
programming interface):
o2 7ol Halgd
E?ﬂﬂfﬁﬁﬁw
Hetg88m
qu“l& ﬂ_
A0

OfOHE, OjO|AE2A X
E, 3=, IBMS

Cognitive Computing

Image,

speech,
emotion
recognition APIs

Cognitive Computing

EXprgey

ML
75~7:o~
VN,

POS Baen App

Intelllgent tutorlng system (ITS)

Wobie Paoes

©

Cognitive Computing
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RECITE: REading Comprehension
with Intelligent TEeacher

Eye tracking/ Speech recognition API

Cognitive Computing

M CIX| 2 0N E S5 HAEQ| 97| L0 (F-
Shape) 7| & 0| HIAE 9| Q17| A& 1H(z-Shape) EE}
XM, CIX| & HIAE AL A| 50| HIAEOf H|3| S|

EOMOl Al e HE K| HEko| X5t

.

Eye tracking/ Speech recognition API

AX|Q: AOFEE X|Z10|

Object recognition API
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S5 AMl 7| = 11 | Al Machine learning APIE AF2 St
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Cognitive Computing
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o

c LR ADIEEZS
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= S0 A|ZtA mEH |

Object recognition API

Cognitive Computing
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Cognitive Computing

K y got dala? /

=

got dafa? /

2 Machine learning

APls

Cognitive Computing
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“Siri please help”




A teaching assistant named Jill Watson

T2K in Israel

Al R 7} A0
41 M-S

Can Al fix education?

+ In general, the idea is that people progress at a
different rate. If you're ahead of what's being taught in
the class, that's not good, you get bored. If you're
behind, then they're using terms and concepts that
create a general impression of "Hey, I'm not good at
this." And science and math in particular — if they're
talking about something you haven't had the
explanation on, you just really give up in that area.
And there is no way that you are brought back into it.
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RGB LED ASoHAIN

£

shehE 4=0f ICT

O 0l AHIXI

void Ioop{) {
float duration, distance;
digitalllrite(trigPin, HIGH):
delay(10);
digitalWrite(trigin, LOW);

duration = pulselnfechoPin, HIGH):
distance = ((f [0at)(340 = duration) / 10000) / 2;

Serial.print(distance);
Serial.printin("cn");
delay( 1000}

+ ZSIMIME 0|83l Tt gt 7H2l(em)Z B F7|

sietE a0 ICT

S0l AHIXI
i1 {distance<i0)
{
digitalliritelred, LOW); digitallritelbiue, HIGHY; digitalritedvalve, LOWY:
toelse{digitallrite(red, HIGH): digitalllritelvalve HIGH): digitallrite(blue, LOW);
i
i

+ IfE 0]83t0] 2|7t =Z A AH2| 20| 100|510 H
ot LEDE 710, 2 S 7|
- IfZt0| 100|387} OfL| M #ztA |EDF{ D e EHy|,

4%} AR HR

Fast Follower First Mover
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Education for Every Individual

Education for All
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EpIPN Q Digital Teaching Platform 2~ i
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® X S& W= AIAE (Intelligent Tutoring System) Rule-based Reasoning deaEm
- ARE AIAE Model-tracing Skills
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Digital Teaching Platform (DTP)

SIS X Ol B =8 BN XD

O Digital Teaching Platform (T2K)

Instructional
Designer
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>
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formative

content . Assessment—» Grade Book > SIS

> Management

Course
Syllabus

DTS= ITSJt OtE

JdeU WALS2

DTP2| &Y "It it
HIAI 2+ (T2K)

Task Completion
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DTP 9 HS

X0l LMSQ| XH0l

Teaching
Learning

Assessment
Planning

Content

The Digital Teaching Platform
(DTP)

In the Classroom

Teacher-led, teacher empowered
by digital devices

Formative, Real-time

Advance planning including
lesson level

Learning for understanding,
High-order thinking skill

Typical CMS/LMS

Out of Classroom
Computer-led

Mainly summative
Basic planning (course
level)

Basic concepts, drill and
practice

Digital Teaching Platform -1l &% 2 St

&Ml =30l 0IF0XI= 252 0
0 WA 22

Time to Know Movie

WA OH

4th-5th grade,
all subject area:

DTPE St wAte ul+ 48 2912 it
TeaCherS Recognize the POSitive |mpaCt of the Program

s, Israel

(Ref. Weiss (2013)

Testimonial

Percentage
of Teachers (%)
100 100 100 100 100 100
" 5
75.0 727 714
63.6 66.7
0
)
20
0 =
Increases students’ Enriches my Allows me to teachin  Develops students’
motivation professional amore interesting  conceptual abilities
knowledge way
Wven Wengin Tl ebrew

SIEXE I 88d M

Ref. Wiss (2013)

Increasein
Students’ Self-efficacy 4™ grade, Texas

*96.2

(R} Testimonial
English

FEEDRACK

the subj
learnt (domain.
expertise)

o|0l: MSHITSOHAM ME2 Al HE

DOMAIN
MODEL

ledge
jest being

]

= ALGORITHMS

Processing the knowledge
represented in models

ADAPTIVE CONTENT
Learning content such as text o
the reads and <oy

4
DATA CAPTURE

r video adapted t:
pabikties of the individual learner

Ref. Raconteur(2017)

Unen-mmmnmm
20134 IBMQ] 0fl=: &0l St&XHE Ui 20t

a 2013, IBM report 5-in-5 @ewm, 2013

In five years,
the classroom
will learn you.

Know
How
Student
Does

In classroom
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Time To Know Teach - version 6.mp4
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Computing Why every child should learn to code
Dan Crow
Mllmbb programming? No. mrkhcnﬂﬂ“minﬂlm
zenerations to think about the world in a |
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(MapReduce
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Al in Education

“Given the changes in innovation that are underway with
artificial intelligence and automation, we need to try

everything we can to find which pathways work.”
Emmett D. Carson, Chief: e of.

icon Valley Community Foundation
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- AFA GO FHNMA L AL NS AHEA B A=A S Y | AEF RAL A Fo] A
« o u}-5- 3 2 79 Alphago (neural network), Overwatch

c ZRAXELAIL o} 2)7]20] T AR EH, 2R GFF YL
A AA g} foolE) 2 R3] o} 2] & A2 §. 71 AHEE A4 3n
Ao, QA ko 2 G AL BH AN A7

SOURCE: hitps://wwi tastehitc

Artificial intelligence, machine learning, deep learning
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LEARNING
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o

1950 1960's 1970 1980's 19905 2000 2010

« Machine learing/pattern recognition:
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Rule-based learning ] & Al

Deep learning

* Deep neural network& | 8-3te] B3t 3 g pres

- Hiddenlayere] 4 <=1 shallow network L0 1¢: AphaGo
« Hiddenlayer<] 4= >=2 deep network Watson

« Z g R weight FES A RA A& AL AV
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Convolutional Neural network

AA £ 9EAATAE B9 £A

*olv)A] Q4o g AL-4-3

5k3 © 2 convolutionlayer, pooling layer, fully—connected layer= T8
* Parameter(weight) sharing

* Convolutions} pooling layer feature® & 3}L, fully-connected layer: ¢} 9 classel &3t
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I GFR A= A S T IS
« Graph Neural networks, gated graph sequence neural network, interaction networks -
« 24 & relational networks ¥} 4 ¢] 5% © 2 CNN(Convolutional Neural Network),
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QFA S T 23 Aok (Woolf, etal,, 2013)

IBM Watson Element for educators
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s BE AL ool WA 7] o, k@ T o) o & BA H AL s AP0l HI A

cBARLB(3R, 1R WY B2, 2B L) AFA ZAA qF L ey

Wt

*Advancing wil i T o
of high isand thatis ing, but e "@

we aren'tdoomed. The skills of deep humaninteraction,
the abilities tomanage the exchanges that occur only
between people, will onlybecome more valuable.” —
Geoff Colvin (2016, New York Times)

Big data in Education

o] E &-§ Abd]

- £ RAFRAA AR 2 2 W ek D EAlol, RARH L AZANHE 7 St
3k % 3 F 4] 7o) Rol Aok g

o #7191 B4 Al o

228 TAN EMEU

HENR
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https://www.ibm.com/us-en/marketplace/education-insights
http://pr.cs.cornell.edu/projects.php
http://pr.cs.cornell.edu/projects.php
http://www.ibtimes.co.uk/artificial-intelligence-program-conceptnet-matches-4-year-old-child-iq-test-1522836
http://www.ibtimes.co.uk/artificial-intelligence-program-conceptnet-matches-4-year-old-child-iq-test-1522836
https://www.weforum.org/press/2016/01/five-million-jobs-by-2020-the-real-challenge-of-the-fourth-industrial-revolution
http://geoffcolvin.com/
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- HlolEl7L o) R A $-2) 9] 4 WS A7) A 4 E. 20099 HINY iﬁ“}"]ﬂ*ﬂq}ﬁ-@ﬁ-ﬂ-

WHO ©l] 4] 2009 'd HIN1 & AHd2} 18,036 ' E<l (%] AH 0.03%)

HIN1 influenza virus
=391 % 74 1918-1919 1 %
2500" ~1 97k A}

ujd A A 570 & 25 ¥k ~50 gho] Abahis A o2 A Qe

cHIN1 3 22 EZ 482 o S3p]d) JA S L B HuEE 7215’.5‘.‘5}/\}—8-2}%’] 93 & Google
ANE DA BHE AR ] 249 (S E) 2R AN R FArbs

Google [wi =u

Centers for Disease Control and Prevention

Bl v o] ¥ &-§ Al

BdjelE &-8-Asl

« Google flu trends= Nature x| 4] 21 7] A & B Ao Ho|HE E A g E

Bofp

« & 2] 71A] o] 771 @4 A 71571 = W 21} Google flutrends= W] Hlo] Bl o] A| th 8 &= A Zgo 2 AAHF
712 SR FA RN L, 2D AR LY AV FERY 7Y AL FHo2 AR LA W
o4

Rk L=
+ Google flutrendsiz A2 %7}l 49} dlo 818 Al g3t W 9 ﬂ|°lE51—§7]é94 *]"@-"‘E?}
-HoEE FARL AR
< F3HA ok TR IN B ged

Bl eolE £4

357 ¥ v o] ¥ &4 Learning analytics

- 27 Bigdata 4} th & of= o] = F&5Y

« Clustering, parameter estimation, neural networks, bayesian networks, geneticalgorithms:+. &
o, TAH#Y

-Bigdatad] £4 7€ g o}= AL

AL EA7Lo.

Big data Analytics

<G ofgga

- Y go) 2ol = ThE P vl ol el £4 § 4 3te) S Wrlstu vl gL 53
™, ol & AT S A= FY=7E 9 7] ¥ Horizon 2012

« Analytics = A& ¢]) o & M A3 o] =] H 413 £-4] & FA Oxforddictionary
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http://static.googleusercontent.com/media/research.google.com/en/archive/papers/detecting-influenza-epidemics.pdf
http://www.google.org/flutrends/

57 ¥ ¥l o] €] &4 Learning analytics

247 vl g o] 8] &4 Learning management system for personalized learning

S efdaga

- Y Eo| U= TFEH o o] E1 & £4 W 4 3} A5 Wrtstm v o) S A &3
o, 04+ & AT 5 A& LA ETE 99| % Horizon 2012

« Analytics = R0l t & A A1 A 015 A 4+4 £4 R FA Oxforddictionary

ST T

= AR ghal R A

- AT s kol A e A9

e |+ SRSl aLALE A Q18L7] 913 Siemens & Baker
2010

. e A%

EE-S g Sk

- BERL S A R WA A
acksonemeth | « ST e k% Sl 2] AT e A
! .

« 3 2 "] Fo| A= personalized learning& Al 3 #4135t gl o, o] & = =3 A LMS7 AT
<M 88 4 A G4 AEE X248, performance data A1 28}, 0] 8 B8] FAE AL = 52 A
:6’-

I
i
i

HEH A THBALRE A=t F o §F A=

AER AT A VA E A 3 FH AADT

« A'sBEA A3 337 KA A Y} A (A9, 2016.12)

-0 08 MR 2R Bam
« AR 22018 O ok

EEESE
I 7)) 2K

Xl

e

< AT ABAL G o 3 B 7] A8 A P P ATH(A 9L, 2016.12)

AW OO SaRNS DA VEY AR

9, 2uez “
bW KT A 9RS

14 dg T HGEAR Ade
4 AY RDY wRAR TR WAUR

4 AUl 0 e OECD W
WG AN S E

ARREY #o8 A Axy AEANAZY D A
VA PR YW At s R a8AAd Ax
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3. =74 u)f

O =59 oo gigh 7|t

- A9 IO 5hF 8AIRE 15Y 36AIT =5, AT W A8 dHIe 2
2 wA 279 A, ofE=5e] 27

- F@Ao] 7| AJQEt visirbo] Webs| ofop wERS D2o] Eu Ast:
x]—_Jx%o K]/\]l.—_EK} E=NCN 74LE1 ofj =] A0S o]_g.a
= ARAAAIEES Al=st= AR =X}

O v 1

o

8
o
glo
k!
[ ©
_O'l_'l

O AA
- 7110l oSt tiAE % 2, =X
- B AL Vs died Al

O A @ o= FoiAA] et 718 e S
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06 A= _L;q

I -3

Axte] st ko] AE

L FE3 JFolA e A7

=
< 1> A% v WFe
FHE ArE U B ATE
Thdel SRt A%
analytic & interactive tasks 712 #g) o)stAl Atk
( , 35 A dA A AT AF A4
HHEA 37 M (28 ) (A5
— B& Z cognitive 29 @ wA e
GEEIEEEE
AWsh FF BT A Ao neA
Al 44 LI L]
manual tasks Al wER zy 2 EY ¢A
(7]‘—;@ Xl‘:') - - - - - -
Aus 4% |G oA AR oA e ng

: Autor et al.(2003: 1,286).
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2. H¥FE-A(non-rourine) YF-oA2 A 7}sA

O Frey and Osborne(2013)
- 84 ¥ A (non-rountine) A Jof|A A4itstol] ofgh oA 7157

S
)

2 =9

- #4202 0«NETe| 70270 Mol cfs) Mirtet 2Eg Hojshe Wio
2 olRolFth 70270) MY EAF, ALHA S, WHY HS
25 oo R Uru, FF 104 oo AlRPE 2R ofdAE o

=

gsto] 1 ol el &

=)

< 2> 10~209d 5 de A9 A= A9 525

10~20 3714 9+ 49 5§25 10~ 20 Fo AleAE= 49 525

2 B AL 1| As; Aujd A E)

gul- A 9 s 2 | FE 5719 AA-zA

A71#E AL 3| EnleAe AgAt

A A7 5 B A3 EA A 4 | AFEHE AT volEY F-7bE EAA

A7t FdA 5 | REAA

A A sAb 6 | AA FEF

A3 a7 oA 71 FA 7 38 HFAY

o8 A BAJA 8 | AT A oy

T4 oAb 9 | FE AR Y 71EA

Ao AGM EA 10 | 238 25 Az Ad 23

F FAF 11| A Bzl

2=k XA o] zujel 12 | ey A4 Zdd

QB 7} 13 | AA =9-24 33

Fd AU 14 | 28 AF 4 By l%k Y7}

Wt 93 oA 15 | 54 3Ake] Lk AR

W5 Aol 16 | A 24

Ale sz 17 | FY-25-Asa-dFE 5) HE g9

AE A AL A=A 18 | Asa By 7HA9

X7 o)A} 19 | z2x=o] A%

258 WAKET 1§ A9) 20 | 23 FA A

A (A} A Q) 21 | 255X 159 oA @3} 94 A4

Z-F5%ue] ug #YA 22 | 2R A, 1A 2" £

ohel () #HE 9JA) 23 Fu SR =9m)

A Al A, Sl 7hesd 24 | 3E uiE A A

A A% A 25 | 2% -Fg2Y rtEE 98- -Euule eH ol
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O Frey and Osborne &4 Htal A8
- Q2L Rurt AHES JpsAo] =2 REo] ulgo] tha A ted)
Aytdo e o]yt AAESI} AL A
- AR wF 270 oF 49%7} FAISHE Aol 220l AF A50R T
g 2 A
< 1> 23 A5 25 Fol o3 Al Pb‘*ol 2 wE AT e
(2, 4=, V3] HaL
20%
= | =N o=

ZX]: http://www.zdnet.co.kr/news/news_view.asp?artice_id=20151204075604(2016. 07. 28. B%).
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3. AIAZRA =3 2016

O FEZE 100t 7]gel dish &= 504 7185 F7tst] & 2,45070 719
9 T cpgoz g AE TAD AWG ol AN £ 18 Y. AE
A4 AUE 243 FAGT Aol Bestel A Al7A 189 W
= Z43 Ax 2015~ 2020970119 717 Set 7108 o] Artelst 4
=Elw 2009 Jjo) Al Axel7E A7lE o2 Ueht 5108 Aje
Vg a7t o FEIL 1.2 oA7[oN ABEE DAY 2/3% AR
A A, UoAls A AAaEoR Al

< 3> 2015~2020d AYE ¢ 18 3 A%
( G))
1§ Ph & 3% 37
.34 A - A F-(business and
(office and administrative) 4,759 financial operations) 492
Az - A4 A
(manufacturing and production) -1,609 35 (management) 416
a4 - A= 497 A37E - 4 H(computer 405
(construction and extraction) ) and mathematical)
& - gASl - o8 . AX % . u|T](arts, 151 A% - Ao H(architecture and 139
design, entertainment, sports and media) i engineering)
o9 &4
HE ¢ puibel
H & (legal) -109 (sales and related) 303
Al - AH| 40 s Fd 66
(installation and maintenance) ) (education and training)

Ak=: World Economic Forum(2016), p. 15.

O 2ol AYoA B 24 42 4ol AY2(36%) L7Hv, A

1) &8 222 3717 7199 1,3467] ZAFA] g4of 2A 35ttt &2 137f=(Australia, Brazil, China,
France, Germany, India, Italy, Japan, Mexico, South Africa, Turkey, United Kingdom,
United States)nt 2719] X9 3% ASEAN(Indonesia, Malaysia, Singapore, Thailand2 THEH),
GCC(Kuwait, Qatar, Saudi Arabia, United Arab Emirates2 UJ®¥)°?] Z£Q HZ(Financial
Services & Investors:; Information and Communication Technology: Energy. Basic and
Infrastructure; Mobility; Consumer: Healthcare; Media, Entertainment and Information: and
Professional Services)s tiAto 2 sttt =71 307 0]9He] RARZF o] 0%l =7F= ZSHAZ]A]
orokl=g], o]o] sfEd= U=t’t Argentina, Colombia, Russian Federation, Repubhc of Korea,
Egypt, Nigeria 5oltt. A&l £Ab= 54! B&Z(formal economy)9] A& F2Atof| gHgol & =H,
37178 ZAF 7199] 25%7F SUL 5% B o], 40%= FAY 53 ~ 5% ¢, UWA] 7]dL TUA
bl ~ 5X Hog oL S|AH EXCJ;_’ 7RIt World Economic Forum, 2016' 49-55).

2) 3tH, 59 B2 71 E&(care) MH|A 2 A7d= SA U WY O=A 7149 2R o=
ZAF Aol A PR = RSP oy, At 4] wsker 22 *}21"* QQlo= sl 2 F7PL 7]
o =ict.
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Sl(social) 5&(19%), W =2(18%), AR 5H(16%) 5= 571 AL
2 Asta k. (World Economic Forum, 2016: 21-23)
O ol2fgt ]l 92 A&EACr AYst= Zo] 7ie, =5&2d, 719, 4%
BRI FQstal ol 7|92 ARet ™s] gsto vl &%,
W&ol thol 2Eer AYS YAA|AO st FRE s AAES LS
of & 718 Hista Qi (World Economic Forum, 2016: 25-26).

O goz 65%9 A5 ololSe Ax) EAfstal e Aol FARY 7
A th4 stu A|AER oo tigshA] st 2041719 Ao
2GA7] T 9l Wolatn of7|w gk w3t 7| BRI} SA|0]
= 9ot 71E9 =53 Ao it Ao =t Meds
718 H3sta Qi (World Economic Forum, 2016: 32).

>
i)
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|-1I o Fl}l

o o o
ok 1ok o
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4, Arntz, Gregory, Zierahn (2016), OECD

A7t A d(occupation)o] opd A f(task) T oA LAY
A

O HFEo ot o
= Yo Ve Wete] ¥ FFs6NoF ettt =

sfog A

rok

O OECD 217§ 27158 tjatoz BAst Aub= Frey and Osborne(2013)
A7e 2o MR PRoz 9% Aste] ALY Ao HY

O &3], Abgato] wet oY Jhsdol 2 A2 vlgo] e = ol
L oted] MY 279 oAl 6%l 2u oz A,
I=!

| 59 SEazA AFEE Tbs AR 271 A

B2ty
B2 o
- qare

= T

-

N8 Ans AL AlEE) ojeled, Re el gy 1t

Korea

Estonia

Finland
Belgium

Japan

Poland
Sweden
Ireland
Denmark
France

United States
All Countries
Canada

ltaly
Netherlands
Czech Republic
Norway

United Kingdom
Slovak Republic
Spain
Germany
Austria

5 10
Share of Workers at High Risk (>70%) in Percent

A= Arntz, Gregory, Zierahn (2016), pl6
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5. dWs}

O 0]20] O+NET A% 28

- o] AAAMC 22kl AHol Ox*NET(Occupational Information

Network, https://www.onetonline.org/)2, AlG®¥E ArAd(task)S A&
Moz 23str] Y5t 2RAIE 2aolol T 7L AT L.

Al
o

7](Speaking) 5t 22 AR 357 Am= FAgE0 Q. AR AmE
2 27 Hesd 28048 Av)d, S2=(08 Ao tish AT A
AlElo] Q=] A7t =245 o8 ¥ 5857 =5

- OxNETQ] ANABES Z£7]AQ UHO|ES Eslo] wTA|AMe] HEE
gtgstal =l olglt dAZ ol&ste ul=oA ¥ 9 ofY2} Z=9]

ARAY A U =EAR FA AolA o] HE

= "8R3 E%5st #4624 (Complex problem solving), &}

LY

|
Me
ol

% gtmol M Sh=AlAA W 3 Yl(http://www.work.go.kr)o] O]=A]
AAMD L O«NETH FARRE JEY. T2jy, 240 Hast AR %

714 7B AR, DRAYPEE o] &

O O*NET9] 2002¢x+ 201649] 8]

- 2002991+ 20160 35491 6827] AlESo|A 357 & A|BY FQE
H]

- 100 E3F AEEARQl %99 Sk 5. AAl Fwto] 2002F 2.3200A
2016 0]l = 2.59=2.

- 20020 wlsf 20160 7MY FRE=7F SURE A2 HS5H
(persuasion), AAoH7|(negotiation), A3 A Q1 X](social
perceptiveness), QA  A}H | (management of  human
resources) 52 & FHI Ao AES gitHoz =Xlsh:= I §F
H, 7V 3ax0t gash 592 FX] Ad=(equipment selection), A
X]5}7](installation), A=yt RAS}H7|(operation and control) =0 =&

ZIAE T XI5t 2FskE A7

- A&, Atelsd, Vlesd(EAA S591)9 Al 7AW (Howell &
4 A

Wolff, 1991)2 & 7} 71549 74

Ju
ol
o
gﬂ
[-'O
)
~
>
z
fon
A
r(‘U
o)
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-~

< 3> 20029 2016d £¥ FL2 % (importance) =7

Z9 - (Importance)

ME35}7|(Persuasion) —_

2 4517 |(Negotiation) —_y

AtE|® X|2H(Social Perceptiveness) V. 8

MH|A @2|9llE]| 0| M(Service Orientation) —

OlAFX}RIZRE|(Management of Personnel Resources) —

A|ZFEE|(Time Management) E

Zk2X|7|(Instructing) —_

H|EH& AP (Critical Thinking) " >

Z= ol |E{2l(Operation Monitoring) i

S=x ZAA(Active Listening) ji=r
gl8d(Coordination) —>

BL|E{2l(Monitoring) —

=zst EXlsilZ(Complex Problem Solving) —

8tz M2f(Learning Strategies) —

2517 |(Speaking) peiy

mtct gl o AMEH (Judgment and Decision Making) —

S=H sh&(Active Learning) 3

A|AHl B AM(Systems Analysis) —

z2 12U (Programming) —

A47|(Writing) >

FE X2l 2tE|(Management of Financial Resources) >

1Z==2|(Troubleshooting) b

A AHl T TH(Systems Evaluation) B

=3l (Reading Comprehension) P

EzIzte| 2 M (Quality Control Analysis) “

#2|(Repairing) «

== 2 M(Operations Analysis) «

EXAIel#E|(Management of Material Resources) 4

Zk%| 22| (Equipment Maintenance) 4

7|&L|x}el(Technology Design) +

TfsScience) &

=E 3! T2 (Operation and Control) i

FeHMathematics) =y

M x|(Installation) R

Ztx| MEH(Equipment Selection) —

1 2 3 4 5
ZQ2 T (Importance)

W s 2  RRERT W sAs s

Rbe: W8], olls, ARSI (2016), AlSR7|% Sl 421400] Vs, pp.65.
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II. Al 2of 7]=¥sg}

1l AsARI<=

A4 AEAEE ICTE S Fd3te 7=
N3 Aoz FaH= A" I HolE - vEA]A 7]=ICBM) <l 714t
b AR 7L At duEE A (24 #AFA §F, Aldar s
of &3 AsHEAE] 7] FIUA( '16.12)

N
olr
o,
=
~
>
rlo
ro
)
o
=1

AEAE 71 ¢+ AN AR FH(AA-Z-A-A ) s, &8 & Ass F&ske 7l

22 AFAT SW/HW, 7|27]a(afsh At ast 5)e 2d

c Al B G0l Y] IAsE dRE BAlshe ofet QEA]s(Weak Al)g ofu]st
o Q7] BE XA JRE FRACR stg 2o8stke 4 A5A5(Strong Al)oz HA
of| &

- HolE-HEYZ 7l& : AFAls7I&Y e ds g Ba-gibs s 3 7|vtez o

I[85 A8-28-AF-AY-2A4sk=t B4AQ ICT 7|+
DE AFEO|A] HlolE]7} Zglo] Awg UEQJIE =5 Arztoz HMFHoT, Mobile)
Ho 2Ad dHolgE seAo2 XMAgst I ofu]E F4(Cloud, Big Data)

O Asiur= &

— 194094 &z} 1950dt) ZRke] o]ZeA] <l

— 53] 2012\ o]n|x] 2MHef|A AT 7

A4 Fi o] 7hsAdo]
=¥, 19560 o= AdFA|Fo] st FobE o545

o] AT7F AAEL AAY o] A5y oo]HE T HHE AA, &
@ 71AI8t5 (machine  learning), Q1341733 &% (artificial neural

networks), H#d (deep learning) & 713 2.

o
()
b
N
2
i3
2
o
R
24
rfo
rl
v
ol
flo

T AHME gt Bl AlMT)Ee B o R Hede] a3t shadol

B9 vk E93} $ Al AL HAE
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< 4> A sAR7=3 B Ad7lse 58 - dAl

» Hi, 28|, |0}, 7HE S0l S5t
TEd 7IER 2Hs;

» RE XIS XIEH0IR
7HAH=S0IA B

) $QUSTUSY MO R AR
B8 NSt 2 B 245}

191 HIZA|cH

¥

oM, OjlL{X|, 15, 2% 2H E2 il Ve » SR UMY Hlof2E 7|12 S
» 2k AL, =MS= == _;-Eipu 7}*&“@. %E@:ﬂ _—r;_ii
AAZ S -SHUSHs A &7k =FE

» SEHES EEet Ul A HE|

» At gl0] QEMBHA| 2 #sh=
V2| OHHE/MRE HS

SOA S| 3 SIS M|

T oo

A4 - AARA &5(2016.12)
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2. T $% Al 5319) AwkA Fo vs. @F Fol: HA}

O 2000 Zuk A - 2000d0) T B - 201090) F T
- A 1991 1947 — 2012 1,139 — 20154 4,9297
- 299 23 F FFo] TPH ] UE Bl AA Sl 2% £,
1991 271 — 2012 267 — 20154 9571

T

* 1990 th F39 QAEUle] Zurz
SR dolE] #40] whal
* 20124 olu]x] 9Ao] 27]Hel ARS Bl Fejdr|ao] 7|=A

S
o

BE3 PoiE el dolEt &7

o

[ 5] W% SaHe) A5AR% Bd 52 55 3o
FH| so00 - ~ r 100
4500 90
4000 80
3500 70
3000 - - 60
2500 - - 50
2000 - - 40
1500 - 30
1000 - - 20
500 10
0 T T Y T T T T T T ™ T T T T T T T T T T T T T T 0
1991 19494 1997 2000 2003 2006 2009 2012 2015

=& A= T
Aha: Ol 551 55 S3i(http://www.uspto.gov/0]] 2016.5.10. 84)

1), ola. A (2016), AR Bl £24500] Wak pp.28.
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3. T=e A oy AR

< A FA FE 5319 wiFo] FhFHoR Fu1, HlolE Ao} Al 3-8 ok
o] 598 HlE2 ¥

O BUL 71 F A4 BSlst B 53 1 0F Aot 2 107) A1
2 33 nR, AAlsh 9 k8] ASARINE Fol B BEAS] Aol Hels) B
> 9.

< 4> o] AA KT Hl=o] o Z A9 107] AS5ARY|E BE E5 BE

oy & e Aol (b-a)
T - = Arof(b—a
N Hl%(a) | 53] 75 HIE(b)
FAl(Multiplex communications) 59274 0.88% 447) 3.81% 2.93%p
¥4 54 (Telecommunications) 4687 0.70% 3871 3.29% 2.59%p
HAe F4l(Pulse or digital communications) 2547 0.38% 2770 2.34% 1.96%p
Z17]% 4] (Communications: electrical) 68071 1.01% 3071 2.60% 1.59%p
AEE: Aakx 2 Axk
1 ] 2] Al4H(Electrical computers: 64670 0.96% 2671 225% 1.29%p
arithmetic processing and calculating)
A7): WENR/EA7] SRS Electricity:
I E/FA7] A A Electricity: batiery| 4, 0.05% 1070 | 087% | 0.82%p
or capacitor charging or discharging)
A7 = NES: icity: i
. ¢ | (Electricity: motive power 32770 0.49% 157 130% 0.81%p
systems)
E;ﬂl 27 AR AR AAM 3 3
54 A7) AR A%/AANDynamic magnetic| 5o 0.09% 9 | 078% | 0.69%p
information storage or retrieval)
d =% 9 ZAKThermal measuring and testing) 3770 0.06% 871 0.69% 0.64%p
1% He B NS 2 4T o5 S i A%
(Information storage based on relative movement| 1307} 0.19% 97l 0.78% 0.59%p
between record carrier and transducer)
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O o] FARG HFo] 1§ W2 53] HE2 AeARI|Ee] 7] He Hol
Bl A2 7leolH, 56, 1%, B T &8 F2o 5o =3 dthE o= HFe] ¥
< A

< 5> ghro] MAMT HjFe] 22 9] 107] AsHEE HE 5

AA =
=8 A% HFG) | 53 AF | HFOD)

al
4z
Mo

zto](b—a)

i

H
-

Ae: UFA5(Data processing: artificial

. . 25,105 37.36% 394 34.11% -3.24%p
intelligence)
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Maker-Centered
Learning

Empowering Young People to Shape Their Words
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http://jisunlee.net/push/

MIT Mini

Maker Faire
Sk bkt & 3005 s~ P

makerfaire.mit.edu

- = _
wrsss o o W gy JERSERTON 1w cowrus

@ what do you wake?

@ How do you wmake?

@ Why do you wmake?

® what's the wost Significant thing you've wmade?

5 Attach Pictuves, video, code, Specs, etc.

Makers @ MIT: Adwitting & Empowering Technically credtive Students - chris Peterson

20(7 =ralel LIHIE tHIAI

3L (35 ol OPP

http://w.blog.naver.com/vobogi3
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Overview

Why Learning Analytics (LA)?

What is LA?

What is going on LA in Universities and K-12 Schools ?

What is going on LA in Science Education now, and in the near future?
Aframework of LA

Education

I o

Korea National University of Education
Chemistry Education
Suna Ryu

Mastering Big Data will.. e MOOCs (Massive Online Open Courses)

* create jobs and new markes

What) data could be'u us more about [

I HOX{\‘, AEiN?
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What is Learning Analytics?

The measurement, collection, analysis and
reporting of data about learners and their
contexts, for purposes of understanding and

optimizing learning and the environments in
which it occurs

- Society for Learning Analytics Research
(SoLAR)

Analytics - A Definition
PR R

http:/idlab. learni I

The LA Cycle

The

1 ' rnin g
interventions Lea 5 9 data
Analytics
Cycle
w Clow, LAK12, 2012

Levels of Learning Analytics

Macro:

Z 3 Meso:
| | institution-wide | |

Micro:
individual user actions™.

- (and hence cohort) G
Aggregaton of user traces Breadth + depth from macro
mm‘mu\umJ ommmmruJ
‘with finer-grained process data. micro analytics

UNESCO Policy Brief, November 2012

LA in Universities

® Predictive modeling
O Datamining of Learning Management System (e.g. Blackboard)

@ Place students in (potentially) one of three risk groups
O Traffic light/signal/robot

® Trigger for intervention emails

@ Dramatic retention improvements

@ Consistent grade performance improvement
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Learning Analytics in Science Education

How can we make use of real-time data to provide teachers and students, with
insights that guide their instruction and learning?

[ Understand how teachers might use real-time data to guide their teaching

3 Explore possible display designs that would support teachers’ decisions

3 Inform the continued design on a suite of teacher tools in order to understand
the impacts of their design on teachers’ practices and on students’ learning




LA in the web-based inquiry science
environment
(wise.berkeley.edu)

Existing Tools and Practices for Guiding, Monitoring, Grading
. ), and offer

simple wars to tack seogress

1 grade each gt anc use
onaral nld misconcestons
nd corhusions o make
openers for the nest day. For

|

5 wan arcunc ans resd
e typing duriog
dats  (Grade 7teacher)

“Iinow which topics need rore.
Gscussion when | grade their wark it

g, and sometimes oy the questcns
they sk during cacs” (Grade & sesdher

srading tools, preject view, 1>
students (o high %) Fave compleced whatever
step twoet to discuss. | leok st grading

ety how stucents are responding to
one particuta question | 1ee ots of
Students Aavig tha same nce-cormathe
1003 | woukd s i O2ener.” (Grade 7
teacher)

ascgrment for trose pare”

theunit
Numberofteachercomments
Disth
Managestudents’progress Decidehowtoallocatetime

Reorganize/rearrangethemodules’order

Averagevisitsperstep
Averagescoreonstep
andreflection Averagevisitsperstep
D L ’si

teachingresources

From:

DONOTREPLY @mail.example.co
mYou are in trouble. The computer
predictive model gives you a
87.4322% chance of failing this
course. You must see a tutor
immediately.

Hi AlexAre you Ok? | noticed you
haven’t logged on this week, and |
know you struggled with the last
assessment. We can work through
this together - let’s have a chat as
soon as possible.Pat.

LA in k-12 schools

National Curriculum
National Testing
Analytics for tracking, sorting and monitoring

Example of School Dashboards
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Current attendance

Currently present

+ Attendance
Attendance alerts (8)

o N
- & B Joows

L & Rosoey Clarkson

£ Deepok Rashia

£ Caltum Overbury

£ Georgina Osadebe

Attainment: My groups
GCSE Maths Set 1

B- -
GCSE Maths Set 2

B Ll
GCSE Maths Set 3

C .

e Attainment

Attainment alerts (12)

%) Melissa Odembe

3) Micholas Svensson

3) Alan Gray

Attainment: My groups
GCSE Maths Set 1

GCSE Maths Set 2

B ¥ "

GCSE Maths Set 3

C -

ﬁ Arbor

B- =

i Attainment

Attainment alerts (12)

Dispositions analytics

® | earning dispositions
O Resilience

® 7 dimensions of ‘Learning power’

Resilience

Critical Curiosity
Strategic Awareness
Creativity

Meaning Making
Learning Relationships
Changing and learning

0000000

The Learning Warehouse
ELLI Profile <learner identifier>

Changing and
learning
Critical
Curiosity e me  ristonshipe
W un/ \n» -
Meaning
Making \ Strategic
\ Awaraness
Creativity Resilience

From Data to Insights

DATA ANALYTICS INSIGHT

WHAT How WHO

Platform Socialnetwork Institution

Service Discourse Tutor

Availability Content Self

Access Context Educational/
Commercial
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Critical Dimensions of LA

Internal Extornal
Limirotions Constraints
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The LA feedback Loop

Pedagogic
consequences

Pedagogic
behaviour

LEARNING
IS HAPPENING
EVERYWHERE.

PO AT,
S,

™ ACTIVITIES
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REQUIRED SKILLS

FUTURE

“Machines are increasingly able to do cognitive tasks, opening up a much broader set of things
that only humans were previously able to do, and differentiated between automating tasks”

Compuzions sabocyy

= A

TECHNOLOGY HAVE CHANGED REQUIRED SKILLS

MORE IMPORTANCE: LINKAGE BETWEEN EDUCATION AND REQUIRED SKILLS

+ Anatomic/functional characterization at
fine and gross level

* Integrate of anatomic/functional
characterization, muRiple types of
“omic” information, outcome

« Predict treatment outcome, select,
monitor treatments

* High throughput tissue iassification

+ Computer assisted exploration of new
classification schemes

+ Integrated analysis and presentation of
observations, features analytical results
~human and machine generated

SUPERINTELLIGENCE

Protesior Mok Boctrom

New paper: Exploration potential
Meowrieg how forcement ioerming gent s explon

About Us Research Superintelligence
v
-t Qe
—~ "',&N’"J"I‘“) Co
S

System
capability

Strong
superintelligence
Civilization
Crossover

Human baseline

L e J
now  time until takeoff Time
takeoff duration
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SMART FACTORY

21sT CENTURY SKILLS

21sT CENTURY SKILLS
COMMON CORE: Paths to 2I*-Century Success

2F-CENTURY COLLEGE AND CAREER SUILLS
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of, Aulz g deol A
(Service Orientation), 153}7]

(Persuasion), %1/J5}7] (Negotiation), %

1@ (Programming), A} 3 A 7} ¥
(Social perceptiveness) 52| Z#lo] 2002

o el 201610l F 87} e el
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@atel, Falgl, o4 = (2016)

STEM COMPETENCY

lil-defined problem solving skills
Social communication skills

Engineering and technology skills

System skils

Time, knowledge, and rescurce management skills

STEM COMPETENCY
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https://www.youtube.com/watch?v=QXk-GXUpB2Y

09

NEXT GENERATION SCIENCE STANDARDS

Practices

e Suabiiey

Parsarra Conation s | syviem Ereray b Pometion b Change

Crosscutting Concepts

TEAM & PROJECT-BASED LEARNING

MIT PHYSICS CLASSROOM
TEAM-BASED LEARNING

HARVARD PHYSICS CLASSROOM
TEAM-BASED LEARNING
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STEAMZS-2 43} ARIEiR7|o|

BT ol HEY

Dynamic
Jomorrow

STEAM ul£2| 5% i3

-STEM W& O 22| (0|72 o)
+ 20034 PISA(OECD %S HE BIH - 22 8
o [T MY -24F 2| MEIIZE TF 7%
+ 2006 1&¥-XX| 24|, ACI(the American
Competitiveness Initiative(0|= 332 2AIY)
2H -R & D, Education Xt H¥ (59 §, ¥X
10L12t 50024$) ; the ACI hopes to promote
new levels of educational achievement and
economic productivity.

O|=0llA STEM m &0 A|=HE HH B

oD|ZOI A BTt FYE OO UG MBOYA B
oBiN Brgol FOIO FHTE WoE=a= et >
orJ]& Aol CHP Q1A =1} H=H O|0f, T
ZiotE MEQ P T2 &I TV 1SS
o1l UCH= T2 EH M|

OEHMES Oh 01| YK VS L AAKIES
FTAOE Y IS5, Y 22US FLXHOE N80}
= W0 AIEY

STEM Education?] F2|

“Set STEM W&& STEM ulil T 5 JHX| ol
O] ulil AtO[Q] L& 1t WP S FTUOH= WS
2 YAOE HOT J|E = THQ TR
VAL FYO[0{O} I, ETH FE STEM ul &
2 OE il A=sie] B FoiM &ME £
ULCL” (Sanders, 2011)

Yakman2| STEAM 2 &

STIOM -
Science & Technology
interpreted through
& the Arts,

STI@M:
A Framework
for Teaching Across
the Disciplines

all based in
ical elements.
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AZEE (Products)

[ Sanders (2011) I

There can be no "STEM or STEAM education”
without the “T" & “E" In "STEM"

L2|Lt2} itetI|s uLe ENE
1.20114 OH= Of20| YA B=X|S =X bl
Zifo| ©|OtB1 Qa|Ltat oj:io|Qt ALl T
X W=X|$= OECD 27t 5 HOIYZ TAHE
SHSSHEET PISA, TIMSS AL Zillo| =51
Qa|Liat ey S0 S WL YHEE MErK
OF EX|Tt 2HOIZ T FOUY FOW|AE
HMUISO 2 SIA. qfet 28 Iiljol 4P F0|, Xt
A2 x|ote
Aotiberol St X3 0480 BO| ME, UUI|E
SO} ZIZ J|I> S|SB Y KOt oY
4.AF9] W AICHEISIO) 2 Al Dol ohY
ol £

3

PISA 2000 PISA 2003 PISA 2006 PISA 2009
&9 e Ay [ *TF| oo | Anm Wty |meme
1 1 | Hgle | 548 1 meic merc 554
2 55 2 13 548 2 23-33 °e 539
3 | meic | 538 | 8 | s@ER]| 580 | 3-6 | Lict #2 | 538
1 R 532 | 4 588 | 3-8 oot SEMC | 532
EEE

5 FRLbct 529 | 5 EIE:S:" 525 3~9 ag ~7 FHLict 529
6 | REAC 6 | 3F 525 | 3-9 | HE®IC | 530 | 4-8 |OIAELOF| 528
=F 528 8 |UERAE | 524 5~10 5 7 4-8 SF 527

N
8 | 2457 | 510 |10 |wams| sz | e~ | wmae | 555 | - | wmae | 52
5| A5y El

10| as@ | 512 |11 | Auer | 510 [ 6-1a [HEEFH 5 | 7m0 | s@ | 520
12 ngA 500 13 | TZPA 511 7~13 o3 522 8~12 AQA 517
13 | £290| 500 14 | 47|10 509 10~19 £9 516 9~13 A= 514
| o= 389 17 | ®aal | s08 | 12-18 a3 515 | 10~13 | Z2wL]o | 512
15| ®7tel | 496 |18 | S | 502 | 14~20| w0y 510 | 12~16 | ZBac 508
17 7109 406 |22 LE 491 22~29 oYA 495 11~17 oYM 508

20 | s | 487 |24 | anor | a0 | 2435 | mF | 480 -
HP I [F 487 F 488 TF ] 196

o0|=2| STEM/STEAM &2 =H

1.2 E9| =2, dtet niltof et =I5 8 H
T8

2. WA MEY A

3. eyt A=0IEQ] o|FH XIE TH
(Sanders et al., 2006).

02 2|L}2t°| STEAM WL°9| FE X : (Y E0|
weJ|=of Oivt 2 JiHE 80t R TR
O}X|2H SHYE02| 1felo Pt B2 T ZoILt Xt
A, B0 TL TEAIFA UE0| OISt FI|
SEL SHOoZ a¥Y (WA, 2011).

QFEIE O ATHY2| H3}

‘

HUIEEZ(Alvin Toffler):

- DIZHALRL: & HEal, Chal, XA
J14HE AW AE HBLO] JE5 9t
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- FXH oI

- MBI &Y, J|E A0

2 1 HU=E 2

- O 22U O MZH0I QY

- HEFOIU JIE MAHM H

OlLt MXI-BH ARRIE £8 T3
E Ol 2
-

.

Ol = JI=U(Howard Gardner)
- OIHALRL: Chet shzo| Zgl/

Linguistic

T

J1E9 =8 |i§{l
Logical-

- Q7 A Mathematical

-Disciplined Mind(Z &0 &)
-Synthesizing Mind(Z &t/ &)
-Creating Mind(&2])
-Respectful Mind(ES)

~Ethical Mind(&2IX)
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Kinesthetic
e

({\

personal
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CiU2 W3 (Daniel Pink)

p SEAM LK(STEAM) 5 HiZ
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7 p\ 7 N
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> X2 78 eI
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7 N 7 N
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IS 0] [P S S0 BO|2 O[OS 0|1 WeI|& =STEAMII 0|2t 1}2, J|&, T, o, 240 W= L= U
J|Bto| §EX ALTI(STEAM Literacy)2t SHIOHZ 1S i 82 SO JIZHOE M, WIS T WSO FO|
Ot= n & (SHE At T =, 2012) ot ot =o|1] O EHUHLHE JIE £ U= S
8(HZE%, 2012)
=X &7H|(creative Design)2t 28 = K& (Emotional
Touch)E SO M7 S0t S LIPS 2010 §E X&),
A%y, =240 e BO|2L O[S =0 FOXo|1 FUXOF
ENE oY = Y= X AXE YHOI= WS (e 2,
2011)
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- 176 -




—

(@)
o>

| A% 11T - 1

2Lzt § 22X ul & (STEAM) B 2(3)

—BUE FYUUI TEE AT STEAM =&
E“'(A’S’F 2011)
s(ater 712 @) %K) & B2,
= T(71=2)& $801A, & §Foll 7|28 F2AF E(T

o) OX[RI& Ol § Bt

O] AFOIM A(CIS, 28 A(RIE X AIRIE JiX))E
Ciot1 o] 2 E AP E M(=2)E E7E T
HAEOZ F2X0|1 §YXQI MEEL FEL =
UE =il T3& JIT 2 E &8 0H= wl{o|Ct

115 =know
+

)l & =how
+

&3} =doing

BIESn =
(22, a8,
Mg e,
X7 ais 4a)

L

F LT W B O] 4L Al 29F(4C —STEAM)
- ®2 2 9)(2011)

2T (communication) ]

B2l8 (creativity) ]

[
[ X2 2 JE2| §&(convergence) E\
[
[

Hi24(caring) ]

4C i o AR eL
e
Rz
Torgna
LL e -xloigw2
(carng sl 258 Mmoo | oovE

B2l
(Creativity)

el
-Botoe

29
(Communication)

-BEOks HE

~STEAM 825 XI{ 0I0f

STEAM 274 AW D8y HAIAT S = ALE

B2 ®
NEW. 201704 olel N HEIH £ 0
NEW, (RIS 257 AL SR
W (RS0 AMRL 918
NeW (MESIN 3 SRRl 52
NEW, [RHRMS IR, 01 eI B

21gsp| a2t

B EE Zan @ U
487 QW EAABUC

FHOAAMRH ®

N

. STEAM 2|

IS

5 RNZWS 2

o
ot

ol g8

[

1. STEAM 89| w2
> STEAM =272 5t

ERER e
STEAM T2 72 Jak
3. http://steam.kofac.re.kr STEAM AO| E 2%

. STEAM Z2 34 Jjj8r M8

912

il

3 s BY XA O|00t1] HEOL=  |sream g2 xia @ 52
(Convergence) oIxy -STEAM 8% %1% §8 % §8 T2
-STEAM 91 248 X|4(210f, Aj2l, 22, 82), BH ) Ol 213
L —— £ -] snonas smav |2 * M SNEIRAGE ARSIy
T STEAM mS2| M}
suonas STEAM Qs
—

3

oy 2

-323 STEAM 2.5
EAHE N

AZ, DAIILE|, STEAM Z21
OF22l3| § CrerstA 48 Thsd

a7 Y

at7|3) o

=

Y U TG W2 A

- 177 -



http://steam.kofac.re.kr/

10 A¥A+ 11T - 1

STEAM RZ2| X2

29f 0= 59 fine arts2 3HA|7{ Al ZH
If STEAM 80| 287} =

.8
O)S, T,E, A, MO| 2= E3tE|0f QJ0{OF STEAMO 2 A4
o

2. 25 DAROIA EHitE]7] BOH AR WAL S5
2 255t BatmAt 4O St

3. 8t 271 50] i3t o3

o) AFREAI AL, 2H0J3 7, Z4 3 HFO| TAX 214
£ A|7F of 0] BE 20| E3HE0{0F 3= 202 A2
2o|3 M7 CiRQISTE 2o 2 Frystol 214

470 3, BT A ofat

STEAM 12| M=2 7|3|

> SW- STElAM MAKER + STEAM2 29| 3}

2. 24937 | ], Q37| 2T 2 10214] 0|42 %
7|2 STEAM Z 2124, 0|22 2} 7|5 STEAM
T2 20| 28 7|8|7} YRy

3. UH HE HRE= 2015707 H-S1H 0| Qla4k
Of 0| §&I& Qo|H, A& F4 WA O|
STEAMIL 80| 15H= &} ‘QZI%

e
45} A10%iH.2 STEAMI 80| O[afz[GHo 2 Liofzt
4 9\t 7|5o|n, 43} AliEHy|o| B SRS MEY
U2 R

2011138 E] °|-.-°-IZI STEAMZ 82| /d2t& 333 e
7} 918, E&| 48t asto| Cigt T0|E H|Zg ol
£4, 2|2 0|27 M2 5ol chet &apy g4l I

2%

0j2HRI IS E U Yol BE YAl 7|
offf 4 gt BA-o% Bo|o], WSl HYEE
£ 2% Y Y M, HAIY Wavt s

- 178 -




ZAoHA &=

G GJYEL 557 1547 5
ajgfe] 4.8517] 9 43
e A A2 98] A12+2 FHist STk

o} 9 B} el 4]

Sof

L

H2E: ht

728

21417

"'1!7()( B e E

z2EAgE
-]
7L

22 A& & T Y=

o] o]},

2oL, e A

*F:‘fol

& dojHiz|ALt,

o] g Aojc}."

X2 EH: hitp//www.

newsprime.co kr/news/article htmi?no=341728

“BiS}= gfofl dds] Ha

ol @ ob]ghal AHA)”

X2 hp

728

‘of 8px| 2@ ‘cHE AP

St}

A2 & A: http://aabouta tistory.com/2

ciopyol HRIE ZYBH
oot =& A%

717242
YA 25 4

AREN: 0/ Yxt2|2| BE ROHOIST AT, KISTEP)

- 179 -



MEL MEES

)Wt 3
o/ %
> 3

RO ST = T B

- J
G « Y
by 3 \’ » Y KNOWLEDGE IMAGINATION ORIGINALITY
L - 9
1y ———

A2 : http://volvol.tistory.com/1

STEAM 1l

NEW TO
YOURSELF

NowYNIOVWI

ADAPTED ADAPTED
FROM FROM
THE SAME ANOTHER
DOMAIN DOMAIN

KNOWLEDGE

A2 EX @ http://\ o 0 i ale

- 180 -



—

11 -2

A]Ex] Q

A2 %A : http://blog.naver.com/sabins1112/221012359336

naver.com/sabins1112/221012359336

AEFA : http://meloyou.com/56

STEAM 2.8 X2 Al

AEEH ul.

STRONG
POINT

YR RO KU

0l88 VELOZY KM Brlatues
DEE oSN AEE W B AwSE
SUEHE WSY FEOUf 3 2§ WReE
WHE BRE CRSEREN 3718 R HE
R

N
S oo—

- 181 -



11 A2A 5 11T - 2

M o|sk(Precision Medicine)

20034, 1347} 279 Sa{7} A2
21Zt RHA Al (Human Genome
Project) & HXl2| DNA 27| M20]
25 BS{FCE

o|Hl= 10002 %7":::::‘.‘.'.{\
oix=olg|od 5 A}EtO] :
7-"&:0 |=|A.|°I‘= AII:III

o|gk(Precision Medicine)

ICT-H{E[o[Efet Z3El HUOISt A

OHZ2| HealthKit

S8, Nike[2S HIOIE =)

4 wooaa W

000000 g [O AL St S,
TYPORY | ovemm - HAIALIIE Jjtko]
e 000000 + 837152 ° IO UEH WAHf MUIA
TRy o ' - . - ==as =
HYENS ,
o 000 0 0 ;
rYreYY QI AAZ XHAIO| Y MEE AQ0T HaTOR MY
N & EO XIEH HIAH &
90| SXIEOPA S IR ‘ WO ag sleielue Has 2o JIE3 @2 U = AZA AWM
e S B2} (001 O} U i RRYS S HAB HAL- o2y HY IPIFEH0I ol Lo XIHeE Y Mgt

STEAM 1.8 Mg A

% IBMWATSON

- 182 -



STEAM u§ X

mSE olo[gf
O[2%} 2HfiA

IK0GES it Ol B08.
-TE

%o wrne NI saxceon

STEAM u§ M & At

STEAM 1§ X8 At

AUt

- 183 -



U7 REER NES
WAy LA

e ’ _r_.ﬁf- :
R,

L7}t di= 233
—
EII-*I-JEI- . %

A: Gl = e 9] =2 MZigHe B

E_or_p_ Mz HY e 2 Smst M glofj . 2

22O ZA HO0|H F9/0f LY ofo|c|o] yrE
L2 Moz Mgl fi7h il 5 e
THEHE CHA] Aol =t SHo) ofu|C|0 & BitH

X KMH| -F= o HbH 7T E ALL e £l

B: TG 24 H0|H o] &y ofo|C|of HHE
CHE AIMOE HiZpEE L7} HEE W HE)
TR TERCEER

oo

- 184 -



12 A¥xA5 111 - 3

- 185 -



12 A¥xA5 111 - 3

- AOIA . A . O0ILIOHE 22010]
A WA - UCCHIE - AT &R S

Setarata |
J

= Soie] ofo|clo] L LEAIF| = E 2= 27HIdea Creator & Incubator)

- 186 -



12 A XA 5 111 - 3

2= STEAM?!

o)

St oS Of2)

A1O| = [H2](DI, OM, Z0J =241 24 [H2I)
ﬂIIGIAGI-mJé

m(ES-EE]

SITILH SoHALALAL

STEAM W AFI 28]
2otLhsstil, SWalSAM ot

GI-AH A-GI-E Ol.EI

ArOI 881 QIR QO TSt FH A Q7

o2} Ak=lof| chsh 2%

dEEMTIE L St |Ee N o}
ME4h 1S} LSt 7S B9t

A -G MA=), Ao Thd=l oS Al el L2 He)
7|FH3) 2E e, oA 12 5

o O O O

Zolgerdd QA 2FMoicyst
=7} Alg|d Q5L S

- 187 -



2ot AR Q7

F

=

L
o

21 ol Ch

R

I11 -3
Bl

[}
=3

7|

3

» Helg

F 4

-
X

12 4

i

Hm & 2

< i

JJ i

r o 5

iy R g

NI = e o il _ g
U\ B B
ol Bl = w0 o wo - z
<O 5] IR I TR OF - B
<O ORI 3 <0 g &
e B B R R N T -
ol N B Ok sl of 1l &
of by U ny S0 nH H i
R E R T O T * =
30 .

p—

2 HIES &2l d5u 0| it 24

- 188 -



12 A¥xA5 111 - 3

) SHlo| Bt )| E 7|1 U STty

2> 024 Are2t 2716k HF Y0 7152t 1P

|Alg Higto 2 sjol 2
a1 24|58 #2120 2
oz WErst S S

- 189 -



FAE 111 - 3

12 4

i
=g
RO
<
8o
Ok
0
=1
X0
ﬂ_ﬂl
E|
!
o+
on
wr
X0

M
=

|7} 255t

S

0|2 Af

At

A

- 190 -



12 A¥xA5 111 - 3

- Al
> J‘

J IJ 4:’ fJ I_j/r'JL ll‘ IJ‘/ lr

(revolution of /- 1) v

1947 |~20M[7] =

B7|7[2t 71|

7|Aet e Chzkd S

7P sl
oo ozop|
ottt

2x0|30| =3
Siof 9= ojo}E
Nttt datea

H7|ofuix| (o] 8 HTER}IE{ 7|t

HYOR 0|ZFCo|

i sd CH
=1

[revolution of ;0]

H| 4xtAtisiE

2047| St 2015t~

IOT/CPS/RIBXIS
7|gte)

HEEINCETE

AARENS
ELEENE
efoj diofmz
Al AR a1

pALaESL kb

QIE|SIZt ADLE
SEREM(ARY

ﬁt | SHQ} WAIAIO] D)

rﬁ-wm

B Y

2YR0|
T, HS R 24 71

S BRUTES

How to?

__ CTEAZR BRI RD |
IAAAR gt 1401

[ e sEN R |
RS RE aY A |
T4 e[ 98 20N

503 4D 24 54

E] Fa

WA REge S 3K
mmmmumu
7IE 7I%E 20y ds
Hﬂmﬂﬁﬂﬂﬂl-ﬂ

S22 QAR 400 708 ORI
Rl AW

A B EY G e T
01T REY YRRLE a0 B

WWEJIWM
{rcharced Weructrng Perrenti) 5%

D BEE- AEY Mg AY
REN 4

TG B M 2R

Smart A9 Tef
248 ZOIH #EE BAS AHEACR

=50l 1Y
Smart Factory & #/8t ¥l 84

ZART R D R
R 1%

-Sieped RIS BEG BY
B3 o0 42 gadole Y

BEH VA 49, REMN IS
200 B0l
A0 38 A8 3

hitp:/fwww.helloi.net/new_helot/magazine/magazine_read himi2code=2

01 &sub=00] &idx=25738

- 191 -



FAE 111 - 3

12 4

Yakman, 2010)

STEAMul 59|

il Bt L L i i #
Ta | = o D i oo i
T | HE |6 <0 ) HE
_l R W.o Pl Mo_ i HE &= e U E
.mO FO |5 Rk 3 m.m_ i 1
W B | g A= P
&0 I g2 |5 |BeM P T L
oF & & = | Ea s il o &2 B
7o ﬁ W0 =5 o g et BT
_ =0 Sk yo| B m__“_ A e = <! ﬂ ZAF
2 e oo 3 = e
ot o qor| b 0 s ° Ko
T O I 1 [ = L e T
%0 If &= | Ho 30 uo (30 T El=g3 T W
ofu " = Ir o uam s _ﬂa
a0 oF == o0 = ™ OF =
(O - TR I S
= |2 | |B |8 |H |z¢ M
on = " = zr ob [ 2= [ M =5
= W o 3 o g | ME g
= |"a |5 o G e
Ak el Uit I o
—| B WD (W (B | & 2E ED| 2
2 1 & s | = ﬂ wop | DG | I
of | ®% [T | @ . Wimmw | Dw | @t
P e __qﬂ_m T \Eu = m | BB
i R o | o | B < | gl | =
mxma_la %_.nﬂ TE | O ol | ¥y _u_% R
=3 o = O o 0 = (B>
=i |WEE By || & 3 Ol R | B
mot (g oll Wi kg | o | SR IR B
TO(mmu e |wE = [ &y E
A |IRH| BF | HE| 3 | @AE |56 | ¢
B = |0 B =
2| = 2
o | = |8 _L@ B3l < | -
Py D = @ @ |8\ 5 o} o
o i = o o
s} = Vo]
o 2 S = P s
ITr| & g D z1g ofF |E® W | E
= G £ ] g s =
(¥} o (5] ) ot o = =
[0 & = = e =
el o Lf_|W|_\ = =
= Bl ol ol
~ Mo <k
ez
mwl o

- 192 -



12 A¥xA5 111 - 3

B
0
ey
olr
i
"
o]
I
>
El
1
12
00
o
40
o
am
:
E
-
0
i

-WAISC ZEE WP |E X SAXA HIE A2 75

- 193 -



12 A¥xA5 111 - 3

[

0>
=
4
W

Mo o

0 & I o
ool

HD Ho &2 ok

=
=
=
® .l
o

a
(b b

g 18 p=
) =

]
Jhp

Al

=
LR
o= -
v |-!'|

44

Jal

i

B[l

o 09

T
1 it}

Jli
| TH

=
Yo

[En|
|4
45
s
0l
o
[
I

I
1

oo =

A& (T)

Sl SenS Ut
SRMWCHYE 220 MY
© Bf5t, 25401 OfEH AT KHE

® WARSS| PREN HESEZ

A7l | 1zxH2011~2012) 22+(2013~2014) 32H(2015)
Z}-0].4] L. 3las)] [(EZaEAsE A= il
. A4 712 283 jﬁfxﬂ%’% A et oA $oy ZAT
_?L oA g B A (AR shdd tils) ol cygel
Tl e Aehd Elul 4]
o3 201D > Jehd S5, By e Tea
A SRR N | 2ERE ARl A8 S
U Eqg Edl ot Aa
=153 Al 3
a = ﬁi@lz]) . UZH:I:JE) ) - ST A g ol
s o Z=A]0 o |= ;_i_'E B; O 2
—J—-"]-L."EJf:rq "T‘(ﬁ e Ea'ﬂ'uzﬂ ] %QQAEE%]T:‘] ﬂ?ﬂ?‘ =
g7l 8- Hubi g

- 194 -



12 A¥xA5 111 - 3

5 -
7 4z(2016) 5z+2017)
.| [ERREIEEsREY [T ERAR TS
o | [P Rl 73 e |STEAM E Z2AE S
1; 28 34 STEAMZ=2AE a8}
g | [FEE5E =gkl ZJEW, FEtET
(=]
] )P Z= A= T

a4 ‘ nt ‘ AR ys==0y sy
: 22t 6 |DEeE By SRS sy &5
TUNMERS| 45 |2sile 28 US L YN MY 2 =

WE Y
] Bai L Bl Al
Ol |2 [&5% | #
slof[o]5] 129
TSl olol&E1 13
0|0 0 || 2w
2 I 5 T0
2 5] 86
B | 4| 0 10| 138
2 2 1 5 52
2|21 5] %
A | a2 (o] we
s 1 1 |3 |6 52
7 [ I 3 |5 50
EY 2 12 [ &[] we
3 ] 11315 5
] I [V [3[5] 5
{ 2 2| 6 |10] 104
E T | 113 |5 5
) ] Y [ 1 13 [5] 50
™A Z8 (r(wlnlzifolz] w7 (2z18]2]2][6]|w0] m

- 195 -




12 A EAS 111

3

AQ W 2
232 29 TR
= ol £ & ~ g | = e r = =— IEZmol I & 4] e
LEEE R R E o B S P g pew ey proay s SRY U %I P L
51214LEEEEE20 5 (|23]|24| 26|26 |29 |29
13121422 2342425 | 26 | 27 5 [123123]126|26]29]29
14|28 (29 (304311 || 3 5 ||23|23|26|26]29]|29
15045 7ls|@mlioll 1 | s [J1g|1e|21]21]23]23
616|111z 1z 15| =17 5 |23[23]26 (262828
171819 | 202122 | = | = 5 [|23|23|26]|26[29]28
18 251126 |27 (2812930 1 5 ||23 2612929
1923 [4[5]6|7]|8 5 [123 26| 29
L1201 8 (1011 [12)13]14|15 5 (12 29
‘Te1jie| 17|18 |18]= | z1 |22 5 ||2 24
22| 23|24 |z= szl zl7zl7]7]7
=Hl Pl e B 0w BE 1=
e o |
AFH Helshud TEIE
5H 3, HE S HEHI-9/9)
=5~ LHEOR0|C| 0 HIZHE=(+1)
=02 BE2L0|5(2-3/6)
B, AR 2f 2HE(2-3/6)
6. EFSISH2H(4/6)
5H 7 HIEIA(2, 4/8)
e 1. LEDERE ZEl AHE/B) SEM -
Eﬂ,.l_l-- u‘ﬁ 1 s ALA
ST Al 1, 2| 22| B e, 5/8)
HE 4 EHEEE(0-11/15)
Ol 6 S| =(1-8/8)
AT}, I UIDLE B(6-7/10)
3. 2D} EIEZ(5/8)
E||(Z2H Esks) WHol 0|6, HHE HIZ, E2 H
(= TRLAD
- 2O Of5H : HHe| O|5Het 2, 0RO [T LHDY
- 20| FOH HIES| HEIet Efere| BE 11T B
Alee | - U IEHESH U MEHED EE S8 Y 2A AR HIE
~SH 155 OGS | &
Sl ER I meRE NN METE S EE

- 196 -



12 A XA 5 111 - 3

= il S
Al =oss 2o gs 221 cigl Fro| Ol G b B EeIA )Y M
Liz i 2
HFH = ;;_,HHZHHQA_‘H; (- . - -
oz 'j;f.’jgl'f:‘m SIS TN gy \somems o cmpaciarst wm 0t0]CI0f LD
T e B = =
W SRl G | sl (B FAPI MG T
5] i SO AED, 20242)
- 23 040/ C] o LKD) seET ==
are PRV TIE EEl D= OIS gTZ 00| o=l cret &
so laoo MRARIERASRETIO || 5 01@ |2y "
L e as el dle M7 meKi4 (Me)STE Hk o1 2 Y :
= | imol e 2R = YE 1 AYElA

L (FEHADIIED JIZ, 3 =0 Al
PR Rt SabRl = 2 Rnn =

WL A12rote) 201 22
oo |l [ RIS BA Rot] | 3R oo mimnmorm rieE 2 A s
o A SRRl AR 2 2 weteg [ 00 T NS EEA G5
e = =} =
=S LRzl J2ild s YED =
fHEe D 0| = e D i
| EEE
o PEEDE BT EE Py Zo1E) {aratey =ranes oto/CIoN T =
16 |z - OIOICIOl et Bt 5| 4 BEES @A SR e A "
o |22 asel R (0-T/15) (i) 22 M B HiRi5In! e P
< L emEnm e sl e | 3 AR R
H13Ha9)
R HHH = TR E oat A = xSt
B e s e 1. PEIBEO TN AL Tl SAI A
s eallete AR mE voe| | [T e
1720 A3 | Dant g (Sehie B =g s M
m & ool L= e =l gL =] HETO MET
=1 | si=e eherel gm D=2l G oo
=4 |- 2oLzl M/EE B I ; .
i - 2 A A STEAM
AA Foolzllsges 2 G Ziolol gL Biatel i D1
Lz e 24
S EEe] | @ 2 [(SHAER Y = sEaE UE AE
e [EEEE WERR Y Qoji) = e oz .
A |- 2nie=gEs| oy |[EEE @B a wR B R Ay |
- == e vRENN 5 5 PMI
PR RIS AR o| AFEE S2 #HonCresst ol |0 HE O
-8 . Ez = e '” g %gm% (I-l rEOi:b ) |'oE f |;|O'|E
swal A AR | 2SN ol mxjof et ojatE 2shn g
oz [SHIE 22YT S 26 T o [l s L
- saxEnsp - njeIcm 2aa)
HHH = S Xt Af 2 HE2
smlbe ot e 20| 22 (smamcere oolcio A
sa [Eem L e o =Te e T e A
i [ oA AEn 2t || 5 A
- T R3A A2 M2 25030 |
—or| 1 LEOHAF
B RE S kT = 2Rk
g (B 0 0t =) g LTGRO e Y .
ol 2 e AR5 . m [l *
- &FS ClAE20] _ R EHIE
I”o}' 1)
Al ek | =0 | =5 | S A= Hl= O= | <o [ 25 H|
i 10 5 2 1 2 2 8 3 7 40

- 197 -



12 A XA 5 111 - 3

2014 : +FHo|et M=ty |=(3DZ=RIE)S
setet STEAM =284 Jf

: OI0l =2t SEIIAIE gZet ‘110HH0]FH
(Maker) ZE2EME’ STEAM =277 |t

2017 : St A STEAM Z=27 4
T

BHAM B0} 2R TSR ZEYE R

- 198 -



12 A XA 5 111 - 3

| "STEAM TAFSOl2] X2 JHZ:

EHHI|XHHED =2 H)S 820 STEAME= 13 i

TETYOIA 7= T |

2ra. dab apef [ a1zt |
== ¥

MY BE-A & BE
7= ---*sg.y ol =g 30 ZWEl® | Eutel Atel matl]

AR w5 - Oty BE

=29 Bed Pue welFwA
Hiﬂol @A st EIrel =Rl
A mete}z)
[ 2 =52 oD =Ue§ =1821=] Azt gch
ocveen
D 3D ERIE JH'Y. =7 al, FlEat & ok 2]
oD ZUEHE LHESIN ALGI)e=d 2EIA
. 3D =<EE - delzR) EFe ol YA
o

=50 =E

- 199 -



FAE 111 - 3

12 4

o

=13
=i

t

- 200 -



ArAF -1

]

<A

—

o]

Tor

84

)

oA %]

A
=

o A7 oA}

<r
B

91

. Alsto] o]27]|7kA] o

‘Bo

=0

A

atat ko] A]

g2 M=t Al

00

ol &

slet.

Farol WA
2t o7

25

o]7] ¢

v

K

op
Tor
=
ol
KR
<+
e
Tor
Hjo

B
]

]_

ol

ofo

sto] of

= o
FA =

il

o

=
=

s

o]

oM A1A2015 AR w2TA A7)

bt}
Al et

S

o] of

a7

AN
AdE549 =

94

‘Bo

=3
=

stol wxslelact MeAtRAA 2t

X
Ay

s

Al

—_
[ife}

o

)
0%

<
ol

Tof
mu
B

N

Kk

A 2=

O

Fdch & Atg

/I\j/*d

Al

N
e

meA2ro] me} HA

AR AA|

SRIME

5t

SRE

=13
=l

}

Al 2

Ef=z

7]

i

O N= El

CEE
= oxfo] S0

k=)
i

=

=
=

Al &

ﬁé}

-
L.

al
=

=]
o

Bl 2015 704 wSIPP7IR| R|&A 08 thRolx ghout w8mg A7)0 whet

=]
e

Ho

8°

e
vl

o

J)

o

ol
ol

Br

ol
1w

Al

A

AE)),2 AR st

o

H X]
—

Live Evolution Center: on-air(2}9]

v r
pu

B0

- 201 -



A
o

o}

¢

AR} "ol

‘Open Lab’®] 77§ ZFAl2 4

il

1A

110

sto]

|

A
v

3

bl WArs

9]

At AFAME,

o 26749 MR AZA| HAIZ

79

ol

o]0 A

OF=
ko

A o

2 ofg

soll A
Hog 7

o
=

SRE

it

2|
6}

2g Y7ot

Al
=

SH Al
—1’a

tof 71

vl x|

o
=

Open Lab

af

& ol

st 5

5t
5}

v
573,

L, Wpg AA 7h

Tor

B
;A_ r

|
4D

i

A 7]
1=l
=

B

=l
o7 O

Aol 2jel7} 9lrt.

A
L.

stk

Ho

- 202 -



A I T =
Kogr W& X 4 T .
N X = o _
T s 0% W_ o__.= ~ I~
S MPsDB o L iy o Ko KT TR
Mﬁ_.w_ {] m_|_| _._._|mm_._._ _L ﬂA.o:Hoo Me%__ m ur T qmm__ﬂn
W L . oy ' ™ —_—
o a_emﬂﬂﬂlq,me e._,mﬁ_% m_.n_Al I q_,nw‘_ _ °
; oF N o U T - [ s = AP E o
B - — ol %o | =o o L s T T
— w0 = op 2 o T 2 ~ [ < T° <V ~
— er T < i = ) o <o gl N
o T 5 4 53 KK o <l . N
.._I_._ tlo o X - T 1 L o= oy 7o S
X = o . i+ O T oo X B Ko o ml oF o o8
= S T o 28 S= o W K oS
— K =
N X sHAmBg v ffg pE % o 5 NE 2k
v mEees { 558 b7 f OEZ gEsS
.m.H_ K oo T (i ™ 0 /TG A E IR ol au:wo ol ©
oo oo = i o2 K = T T
L1 0 © N my T =3 _— = o < I~
wA B Tl — a TS ~ T = ol © 2
I R < ITRE ° oF Ca H - = e
! T s B o Trg LM = < R BZ X
<~ o mr P T _F 8 5 i r & < BT 5
o = <o %O T o % T h - - o
_._l_u_ o = 5 = ol 5 4 X0 ol m= 70
5 < o B B/ a0 =] = M E ol 00 o T Q KT
S g 5w =0 = .9 = i M oo R
T - % 4 o Zxop 2 - 5 o v oR R° . B
KW S W | g FuE ®Z R T %oy B o)
T S o i RS s ol Km0 % %o
_l_l o W 2 @ . —_ = KO o ~H o X o 7 o © <+
ok S — o T g B o LS tmE
l_ 760 o ~ o 5 — = B oA A N H o I o
Bo - - ..L\_ e SN ™ o = ~, _..ln_ ~ —_— DE
= e & = T g = - A
__OO mwmoCmﬂﬂ_. T om0 &8 T EN e o o = oF
5 X R = T p S WS 8 5Hg i
M_._._ W ~<r o i 1:1_ RO e W_ W_ o T Hﬁ N ~o ‘ ﬂ.AI mnm_ 5 M o ,_._.o <
.~ = 0 - = ] N =
% H_O mv.. O_ul ﬂ E__| ‘ml\_ ‘_.__m_| M_O| H___|1_ ME N EO ﬂ_l ._.m_-O % mo M UOrD|| HWL o 1n.nw.m ol
. =] 0 f —_— — g ol
ol N YR BT ouBe gz §43 ey LE |4
c B LW w X R A Hx AR M&HTW B
..U X n s — —_ — 1_
5 ) 8 ol ™ ~ — mn gy o — O - ™ KO o — i
== ~ — K ~ —_— s le)
S % < T B T % ST wHT s 2R a N i
Tk o R 5 e ows P mTY ey 3
o A oE < B <0 ! N ~ < —_ ~o o e oon = Al =
=0 =% IR J) %o A= 2 . o] <~ go o o 3
o (o) 0 mmo wr _IT Jl K o r ol &/
il (=} > ~ Bl H - K <|n o mjn A = Al
o < = W < o =0 o E]ﬁ B o) 7o) B 4 Tor s o) ° o B
Tood EERE e o Lqw § e e |
< 7AO ﬁ_.: =< v lo .AT _IH_ [== — o~
<V RC <N i = oo < o | T
B %ol XU op KDL G °
KD X o =

- 203 -



14T BAHEG 242 AT o]
wAlere RSt Ut

3, Kemmis(1980)9] o] 23 AFe] ¥A0] G2 @8 A7 RRUS(IY 1-1)o]4 43y
7L LAPY BAo| oW UHC] WEUA WIAL FAF vlWA WA

(FA1g, 279, 2011).

ol
oo

I}

71&= (technical) 2 A HH(practical) 23 HIZHE (critical) 23
0| 20| HHo| =07} « uH oM HO{X] = + O|&(theorizing)S &
531, AYE 0|ES 7 U0 M2 X502 o Ao ofsfg}, A
gt ZUEM LIEILL= Al=9| 4HXE 7Y 0 7|8tE = O|E%E
Ho 0jAZ. = O wr SHS 5. A0 ZpEosy
N e 2a GAE 6t 0|27 A
Yol 38 0|22 | |« Ko 2ofE ol22 Hol B weo
FEott wajoz ol | | = =
ot HAE 22

HHEIH= WAL O|B7H= WAL IS0 AR E A P Aot HH7H7L LXK

@INZ ZNS| 2al | | PorAtmEHE Fa|

(23 [-Das A-ofA o]t dAle] IAIS Be ¥ (Kemmiss, 1980, X9t
2011014 #U-E)

P~

33l

Kemmis®t McTaggarto] At Ao YAy F2(2d [-2)8 AoEd A
€ ot 22 % AoA Eue Al oty AE, A8 & ¥, ¥, e
1

[e)
=]
- —
Aoz olojxlt Al&A0|L EAQl MITA wiets e ZA5L A L

PLAN

(O™ [-2)Kemmis and McTaggart’'s (2000) Action Research Spiral

- 204 -



WAL YRR Al APAtzA ol2g AMst] Al e
2 = £ Abolo] ®ej7t ohd A

& 9t

re
-4
i)
e 5 M
>4

Mills(2003/2005)= Aol 13t Aot WAt PSS TASHE Al 3xko] I3t HEA
A7 Pusta agenel 22 A7 Y 54T 22 @Yo uge Sl el o
+ wSA HeE VM e Aolojo & g5ttt Phillipse}  Carr(2006/2010)9]
‘Becoming a Teacher through Action Research: Process, Context, and Self-Study 1}
Clandinin(2006/2012)2] ‘Handbook of Narrative Inquiry: Mapping a Methodology’ oA
+ AYATY] AR AP ARAlat RHAlo] ARt @0l tieh 712 oJsHE vige R @/dE7] diwol
P BAARRD wAto] ofgt Aol = AP At ApdAd pdtEo] A= Ae 50 7|E
st Aol dish FIEAQ Apele] Rolde msigich. olsist Aol Handbook of
Narrative Inquiry: Mapping a Methodology o|A] 473t wASQ] shol=RofiA & & 9l
=4 o5 d+ 82 7= n } KWOI A et E# ol digt Zol =7 A=l W7t
ARSI WSROt e A
)i

%)
Kl

0l

_|on

olo] AP 1 Ware c@_ooa;u SAL J1E st AR g AEH AP
o Apolde Sol chgdt 2ol Zasteich. AFA(1993) @Al o8] 2L dY A7
o 3¢ thg 2ol A&dt%

<
)
]
(0]
%
N
N
>
fn
E)
o
rok
%)

—_

ofol M= =3]F(2011)0] AAISH A%; AR} shEA A AolFH2 <&

i)
]
N R
Ho
g

<® [-1> @4 A9 8A deto] atold (x84, 2011)

a4 a7 STEA
SEDIEE R AL ENNEL e gun 15 2ees
g
A7 A4 23 olzol AT 4%
Wt 1 587 a1e)
BT A7Ar WALl olE =70] oF
B A g A QIAIA oo 5 A
Aol WA, o otzt, ez, chepely

- 205 -



A2} - 2

O
il

]

o

]_

hie

S

BAT

SERSEE

A1SH

A(Ferrance, 2000)o|A] A|A]

|
(=]

Al

Foll

=

olc}.

[}

&
(¢

Brown Tf

o 5]

L

[

o

[-2>
[ -2> AsiA9] Y| 7FX] S (Ferrance, 2000)

<H

=

ol

O,

&
=
<k

K KN ol o) of

ol °oF
T ]ﬁl
%o :_aﬂe 5
o —
ﬂﬁﬁouuzour
o Al M+ oT %! of

[ ] [ ] [ ] [ ]
~ N
~a
_— ol
5% Lo
WK o
T oF RO T iod
TRE O
L] [ ] [ ]
%D K%
o %O o)
WT T

T T
" AW T xR
™~ N T ok o

o
%1%]_
K
N

o
Gl
R K

7A
o op  RMTET
K % bo K &O

e o o o
of KT T
E .

n} —_
H_A _L‘m_u_,W
_A.l‘_.__mo H_u‘ﬂo

Tor B 54 %O o HI 7ol

%O

™ 37

of <F N &
ENER-ES

%0

% 5
o <+ %
o o o

"o JJ

O
Lﬂuﬂo_x %0
KPBOD

B2 KO K
| = Ko D

— I =0

rA\_ .._.1ﬂ () _.Al_

Tl RTE

or B = m.o o

P o Mk

iRy KO
= o  mo
KA T

Swm AT

w0 Tz
SR

(O

qo L:.m Ul X0 olp
1o~ i 100
oo PTl
1 o AN
<P KD o7 '™ od oF

=]

o1

R Aot §

SR

sl
=H

EIE N E

- 206 -

[-250]4] 2ol

<H




ol %O
~X —
EeHLmuﬂxﬁTmlLlr
Ao}on}ﬁlxﬂhi
TRE G ) T o
n_uexaﬂl__oPﬂlu;oﬂA ﬂnﬂﬁﬁﬂﬂ]
_Ewﬂ .A_v_zn_ i of o JlAmﬂ
nwﬂﬁﬂmz_q%sa% wfwﬂfg ©
— - ! - [ile} ~ -
}u_u%:_elmﬂ_ﬁnﬁ& Mﬁ@e_ei ol g
EATATMOHKDW%WN = Bo= e 2 5
E = < g0 o o Lol T 3 <
qu o T = W <o 5 o S BB
wmmcgﬁﬂxoog@m %a;o%% Y < 5ET Fia
O,IJI,..J.J: —_ —
c._o_Ao_eoLn_uWW‘__OLquﬂ_oe %@.Ao mlH ;_rM_ Lﬂu H_x_wm,_ﬁn_ ,_.m,_.uﬁl?
wa e T T Koombh o S wE~ 3 N X b B
o U — o T X — X J =
2 T2 R S Th 3 L Eus SED
or B H o= Mt 0 = ol T [T ok
. ol v D o = 5B n o ojm ey 9 = T TR
J‘alﬁc_ew_n_lﬂh _.E_._._._OHWH__I_ MW‘K"AWM__.“@E‘,% mﬂQ“_ :_E %,mlxﬂl‘wwﬂ__Oﬁ
xLuNJ]U.} m_voom. _u_._}iﬂﬂ = A (X ~ 2 o ,_,T__oﬂ
_r__ommM_Ao_a < e1x1rﬂ N = = ,,_A.o,mM o
A_ln_ N R mo g _EVD}HMW NN o g qn_Alon__Arau o
e b By B e T T S T T o
, ph e ETeEd tEfETa EX o T o LzPiak
@oqﬂloM;oeATmﬂEmEm_ gdﬂ]ﬁﬁ%w\hﬂx ) =~ JJ or.ﬂmmﬂx_ljallﬁomﬁ_u
or_.mﬂA_v_‘_mmﬂl.._Alw KT @quoﬁl,,m__'m_._._._oL = o K _ln_;o_,_ra_nu._.c 5
gqﬂogg&w}amu mwgﬁ S = = = Jﬂmﬁﬂuhmoﬂ
B =0 = ~ o .
E_OMQ&O_EW_%%MQ m@__oomwa@mﬁ b seh L MM_@_&%
o_LM__._uxﬁ_H]kI:eL_Lor‘q_._.Lm_m H.MﬂWn,__Wa,muﬁo_“_lmo‘_t _._ﬂ ~ HE® M@W_M_IT Jﬂﬂmﬂwl
y q_ﬂ%nﬂﬂﬂk o < q = 5 o= ﬁmmwm
A oy OF ~ gdo < W - 5 o o 8l 0 ﬂﬁﬂ W_Fx_ﬂ%xm_ou
o KK L, o) o % o P To = = bo }uHﬂ}ﬁo}é_
xmﬂ_a_._,_mLﬂH? ma__b m'u@._mgomﬁ_@yue X mu]__/laen_,_mga < o ol N o=
upoeomﬂxetﬁ:l#oupL“wozgeﬂoomxi 9o o_e%o_a‘_oﬂ B L_Lo:|x
@ﬂﬁmﬁﬂ%mm__n%o_ o_LmMﬂua, uay(oﬂlw =~ gomﬁﬂ%% mﬁﬂﬂﬂﬁﬂg
Qﬁune‘_%lra_a_buem_.mzu Jllﬂmﬂnmnm.ﬂﬂﬂ.mu W ubnu Kom o._ML_.:.__w_M_'mﬂ;ao_
_A_.OWPNV1%AL.A_.§MV|§1Onﬂ%ﬂei ° Po_emﬂe_e 3 7_A:_E_._|m_.
AP, ~ B8 T £ {E! o~ %O vy - TR Ul i ol of =~ = wll
uxé‘_]__‘_ NI W~ T i oF D oo ,_.7K,m.1_1
I _’L..r - — _ —_ r
i <z ° o T (&0 | L_exll !
,0|qu nﬁw‘%ﬂﬁiﬂl]iﬂoﬁxﬂh7ﬂﬂ@q mrammo ]7 B = ,.,uA_Hﬂ_lA,._ﬁyAJIH_AI
@lnﬂku%}mﬂﬂo_ ﬂéﬁeaeufmﬂw 3 N T T 7§Mﬂ§ﬂe_e
zwwmﬂzyaX:T}omomfoﬂeo;prz o ﬁ@ﬂﬂ_z o B
. — o
w%;;m;@ﬁ@%zwﬂgm%gﬂﬁ Ao Doxgh R
o ) ~N e ; W 18- s
HS_,@mmmﬁmﬂﬁﬂmﬂﬂ%chﬂ%@% N Mmﬂwﬂw_,_ ﬁ_uom @Laﬁm,ﬂA
b - o Mgiogﬂ %méo_L4:_eoToLlo 2 s ol M}L_oodewm
A mﬂ _._.ﬂ_ o L)uA 70 mE WIH B m-_ﬂ._ K 1__/|L _/A .a_u n_Uﬂ U_/” ry.A/ . .AE % L&A Q.._ ,_llul _In_ K ) _I_l % 1m ~
—_— ! —_—
oo_uﬁeﬂx__ﬁooc_.mﬂolﬂ%mm X = mﬂﬂﬂ1ﬂ£ o_LﬂJmﬂ@@mmﬂ
H < ~ ol A CEE "~ Rl Uy 5 °c T ’3 %) W = 5 w Q%
X Rpx A= w T B ST o Uw u S ©o ol WO % o
AomMﬂmﬂe_e B 25 iy o 2 ,%mﬂir%
~N 1U| __00_62 _’4_’; — .A_I X
= ol S M H\e._ sau
< S . % o = oy o ©
z QHM@wr;
L EE,
. oD o K
0 H

- 207 -



S V] Rl 2o woPIE A olo] Al A0
g Zpichs FolA ojolg Al
P

>
Ba)
un
1
Q
—LJ
N
N
El
>
2
D)
Do)
[l
=
L
N
N
etal
i)
o
ol
ol
=]
o
o ¥
rO
>
-|n
ox
tlo

- =

bl et “xﬂw oSl AL AE

)

Y e e 2UE JASEL I &Kol ARAlQ] w4dEe] AAIZE ohRtX|E H[HAC
st AAI7E Dasict ook ofEo] Atilo] FE Qe wAdAg ol B4 AEA &
AAR 2 At 465%34011 tigt Aw/de 28571 sl ==slofsitt. 0|2t H&Eo] WAL

+2 75 Helide died ASAles Bl SR5tH A
4 Qlojofsitt.

fu

LA
Q
=, b ﬂ%éﬂ%Oﬂ ofgt olshE ©lRol uleln 7jo] WE7|HCHe AtAlo] BHm Qe
761_
;L

4»
)

AgAoA £2 A+ A 52 A =71

Phillips} Carr(2006/2010) £& AYAT BAo] S4g cheut o] gelsieict.
- ofel oA Fasict.
- ofelRo] Qard ool ct.
- £ ofoltjolg A2 gick

C IATRA 9 vl AgH J#S ARt

- SASA o1Yge Eo

- oY ol JEE AT

- of2]&9] o]t} (F7F2 oh= do] oYt}
s PRl EAY UES TR

T3t Phillips@} Carr(2006/2010)= A+ A5 FAISHA7|= AdE 582 EAl(critical
questions) TH57]'2t S0 8 Al HE7'v AFAY] B FAlOA HEH ZA
iZ2S s AA IAE = 5 Aot o ol A70F ARAre] AAfoMe Fa A
S AR wAEoA WA JIHe] AR A7) gt WAAQI HutA| R Bt
ol2{gh oA AF A} EFEHA A== o17] Yol F8 wAIE Fo AN AR |
goto] AAte] 7|E wASAY] FAIHCRYE ‘Fa A IAE teo U3kt o] JJr’ﬁ
< I oA A7fstes sl

- 208 -



Ut @ 2elaatel BARPIES 93 AT A A%os ARATS Fo U 2
adolA WA A Hets BAISERITE 2 At Aol dgtow AR = JieE
WAL ¥i(individual teacher research)o|tt. el & HLoAs sHIH RS EST pAIANSE
of thet ARE vloR @AW ARL SUsHL o2 Lystoich. SaAst WHOIN AT
AAlE ZAabEol tiet HEL AkZ2 tishd A= Wadd W AE7F 22l tistdo] a7
Q0 wAFSOIA Hotew o] Lo ot WA E Fdo]l FReE o Fo] HE wAtoA
AR} ARG SPgmsLE ol gt ES} ARG Witk Eet A7 WP AEH AnE
9 efela WANST 2930 O)7e A woinh of AdAL o] Aol Ay

o E—EI-
=
ofo
19

e
i
=)

il

=& A ZAxto] st s AELALY] BAX|SH oA

oﬁL’ﬂJ

1 4784 % Fo AA A 4

B A9 BHe @y eladdo] aupel Baaty AU Wb =0 Ay 1 guby
FoIuche Ue] 222004 o] Rolxl: BABIt] B Weke BAsHe Folck, 7

AL el 1E ALY RAHOIA SR RARIE AN Y FAAIN?

SAl, o] wARIE R geto] e 2317 RAHIL AR FR AA BASL Pl
F8 A BASY A AASL ofmIr}?

AR, 9] 2817] BAB L] g v U1g-e Roielv}?

ZYT} AZo] 2]HE IHAE 2t 50 IH A §Y
d W7k A wot e fls) Sasiold PRIRIQ! wlolct,
of FolH 2U WAY7t Aol AAY Fa A B P4 e (0™ 1-1n 2o

DU LS Zat2 EE Za&H s2aH tH=7]
Jdsfior & T2 ZHF S AMB}5}7| » 1) W dEs ERasye 5
=& 7H'd0ll CHE: olsH=t S 0| Z MO f}”;oxl"jﬂ?l"* Jhdolsiof =
H =3 o = =271
b iRl ks .Eff,”f; AT p——
St 5 o [ o=
e e Do Ho IR DB 97 B o
alesE i o P A58 wolt] 18 9ih
ol SEeg BRI |5 MemEspd gt e
ME™ £ MFE 2|20 9|:é;9_ r 2 HEE UK Sole 29iolzp
3t 3H48 Eotol ChE M=M= et
ApOIAl H= st g0t 82517

SIS DGR

2) AYAPIE AR A7) Belred AN olFolAl AS PEs] U ATAE R BAY.

- 209 -



14 A RA AR - 2

T8 A dAHE ANS AR SYadoA 2 ndBoPE AL g Rl 'E
doz olojq FAK A A P2 AN FEEHAT. T8 A AR BEd wdH
7t A &2 Ha 2o

AR, W7t AARE SR S ARl g olsiol &abAQlvt? o] wAle &t
S ARlsRr =2 AT 55 AT FESISAe] 90 2 olRoReAlE =
st7] ottt =M, W7E AAIRE AR7IE 71 wAgIte a9 g7 AAES &I
=0 anARIZE? ol 4/dE7tet S2EIHY AAEe FAsk] Hdolth AM, MEd F
7HollA wet shgel A YAl dd AA7E? ol AW 7IEol tigh ALAr} SshEA A

E' =
glo

oo
Mo o

A
ojo] ZUAIY ¥l A7 Ydolct. o] & Al WAl T A Ao ot A W

2 2t
2. AEY WotolA shgat o] A 2R AAL TR

17) fxiol 2 %]

N
=2
1=
o
2 n
1)
o *
i
>
<
g_lﬁ
i)
N
N
Mo o
%
=2
)
z
2
o
N
EN]
o
ol
do -
ol
o
rr
i)
oX
o
ofm
ol
=
I
o
ujn
=]
re

St @ROlA @AHs WAILALE A2 $ 1 ZAmbe 1 chedta] A4s] Aelstel 4AA

Aol AAstolsict. Telw BA 5 A AA el 17 SoolY geA S ddd 4

o}, maty A7Abk AR 71EC] ois) SSI 29% Alzto] FEstA| got Atjdoz

AZE 2ol Bolgh 23wl AYd 2 /)2 19390 A7 Holalsat @l A J1E

2 2oslnl 1 Aums BAstgn 2B FULA G Ao Ao St
% S A

- 210 -



SHE Yol A 71Eol digh A Rfol& dotE 7] sl uiZt A Adst Aufel s
S 9dE 7 & Wzt Al AESE 2uE S0l o H Z2 5ol =RIsHA shitt. o]
= =9l st MBS & 4ot ool AX|sHA] 2 F T UelE EAGHAT

(08 I-3)2 AF71E 212129 ARV e d4S OFo] B 23387 AEE 2, 3
H ot} o] 22 AMBT o¥eR AV & ddS AP A"y THE AX
8ol A ZHE ST} UE WA ARRE MFY 2, 3¥ £ 2% sHEY 7Ig A&
HZ Frtotrlo] Adsitts g7He 2okt 29 2 0] 5(2010)9] AtoA ARESH Jj
E AAA] Y89 U4RE, 3 F&2 UrF /st 2o ‘neiIdl wWo] xhxdels st
A ds Agote] dYste £Foltt ‘nId W Mo dA" Fo2 Fo] M7
7F B0 Q&2 ¥delre &= ARSEHT AY 7159 TRt 39 =Tl dishAet sict

2. 323} Zo] A|xoE Z4Q1 AMs| A, B Qo ¢zo] 3 T2 B9 AT US A g2 A8 A
% uke o} A Bo] HEA] 3, 8(-)oz djEd ojuip A2= HPRANPT =A B= FEARAARIAIS
ol ai}E Ad] 7hlo] FhNZich 280 WaRle(E 3d). AL T 0lgE ¥i=A] 71N A off IS oldsiA 2
(2 e BT Z(48).
o Lol ey
7 ' LT
C= =
K )': |‘ )":
17| A A3l 8
gie2 G uihls T st T &
Z™7] A BY HEE #4022 By, o2 Hsig o5
SEFle] FAEo2 dHstAlL (of HAE F4Y 1§ A
H719 HeeiE Frste AW AW, 499 A
seEs 7 9fds FAE0 TAY DEE)
(Od I-3)AMEY 2, 3 &3

Ues AldE A27] A A= 39 239 375 Hdll 8= S 4 5 =2
gt AAlET =AE 2ol ot F2 oldlicte Aty Z=Zd #Wo] Ahzdeof oigt
FaS HoRQdoh O 5, =9 AIZHS ZF ¥ E2 IAZF A Bofsidint =9 =5 SIS
o] AFos et G2 Y2FA & ot o]lF WFZ oA ERlsfEets mjEulg |

| 3357t EAEt s A5 A8 oA &t 2 olge &

A4 g2 2
- A 71E3 Aate] st
Ag ot BE A 1Ee 2007 0 wSabgel 4Rv1ES nejstel Abdstdnt. shagt

- 211 -



=
>
2
re

77 - 2

PSS Mg W BE AW 71FES B AHlo] Rojre M4g ofsshed] of2igol 919l
ChoUPE A AR APR AN Z1ES AAR F Q5L A 57 agel Al J1E ol
AR et 94AS FYSL 1 AWES A J1E Wil A N1FL(IY 1-4)% 2ol
2kt

StESOIA XS MAlE HE7 =

=1
A

=9 AA 71E
71

Shefot S0101x] Mol M) o} 9] L FI 7 A
3} |ol A5ARE Wate] o5t BAQo] AHY| SEL A| 1
Z13ol ojgt Fal 7o) MshElet Y 2
Shcjot 20101x] Mol Ak o} 9] L Fik 7 A
o] A5UTZ A ol 5T WAY] SE(EL AW 24
TR HYH AL

Sejot S0101A] HYo] M) wlof 9lm Fut 7 ato] &
5982 Bl ol 51t BHY] SE(Er AlA)E B3| 37
Ao AW AL

o7t 2911A] Mol Ak =] 9lm Fut 7 ato] &
4 |sues Aste] ol5u AW/l SE(EE HolA)w BA| 47
Aol st Al £ Hatelst 23l 712 B S

-10

ot

2
SR, 7t2d K= Fo| M7
ol Hder Mttoz oIMs|Stal
- =2| IPgoy cist Frtet =}
Y AF2 MY 7 IEE Bl

AR, 248 ZIEo chigh Fet X EHE M AISH
shep= 2

- Ch 3HAE0| Q7)Y S8 FHHC=
TH=AIO 2 H|A

973 M 7|E BENY 287134 T 71E BENY £

W= 71E S ZHE JpA EA
@ 0| "E*QIHOIDE Hxke 0l 50| €0 Bi= =H= ® @ 0 =710r0) BESHE WM 7o IHAEE B
FEHE 24 glsol2 2 87 14 IF 7 AbOjo| ®AO| 0|E0 = iMooz dos A2 1M

i

@ FEo| ()Tl o8| 2LO|E wer FAZF ofgf 2 o T (REMLE A HF Sof Ciet 281 S8R Tof ofs
S8 A0 (+)7} RE F2 A ER, M) Fo| 2F () 22 2 05% F00)
o= LU 7T 45 18 @ O Lf28i0 HEZ|FE0 Ss'gtain 2 HL 2

<

S

@ SR To| WX|0f o8 (+)2 LR EYUCHs Lhgo] Y EXS
oo 058 2of ® (+)H} 0|52 Med #2058 1

© THM SO EXE Aeg 26 20l BR7 HO2 ® H|ZtEts 48 0.58 ZH
Ol=o0] A< AMGHEL T2 SAISICHD 7|&st ® @0A ST AL0[Q] FALL| oS0l L2t LiS0| O|E
Z2 053(HZ) o Z2 058 2H

® 77t 30| BEots WO Y| KREL 7|20 of @ SHM ol Foiol EH7} SAGIK| HAILIX| g2 X
s 740|2}= 20| 9o 0.5 =0 2 058 ZH

(2F 1-053%7t 38 2T AW 715 ¥4 1

- 212 -



SSel AR J1E0l iR A RS Al IR ohgR 2otk AA, sEse A 1E
o] mastn PAIAoIA] ol Aol oj2iol e sASIYLh Al shed HAH B9
A1 eVt 349 A9E AgoR Adsidelt olo APt Yok AL 4R J1Ed
ot Baret A4 A Ot 277} ek of F EAIE AT £ YA HIE YAl
UR|5HA] glot A7IE BAlolc 2olA B =012 £5) o] B We EEstte A7xt
o Qhiz SIS 3 W W vlAte o Boj st Fo A7IH HEUE Faolt: @
=Esch shAlR FER ge AAY] S= Ayl s shed Fo A" Hele Fdol
golo} gich. F4oletn 2 S o2 £9) 2o goze Fo| A5sh FPL AN
Qetn epstelth J21 wole QAS] & AMIS0] 95l olode wokn Azt
brlgh PAIRQl Hore AojZet oA e yigstal ol 1 o9t A JIEe] 392 B
BARIS) 9o Axz AFets AVIBILE 93t AQioloe o2 Aol R4E U T8
st 2o Hes Aot

(7% D-a)Mgt 2ol Aj 7152 2 FBE2 22 AN 2 7Y 71E
2 Alstn. Bslold 2= Ugo] Fo £ Mgstee Zoloz 3y ek ster

N
U ol

rO
P

,ﬂ
o
rlo

o

£ W14 AEPt GA) 2lai 2o
sP7h % o Bl 2ol SRt BHlo
o (HHskR APty pHFoR o
S e Aol LRSI AERA Jhed 5
3 Wl T Yol 2 AL ©N UL ALyt

-

oz
o 2

>,
ol
ox.
Ho
9
r|r
©
ox
1o
N
)
=

AR Azte] 2UA| 9
oA e 2¥stel 24 AH J1Eo= A
AR ste] SISOl U059
= 7 stgo] AAlstee o A
150l 9ich. HAIgt A WR) Aol A
& Axz AFEA § D = 51
ARl AR 7152 olsfshi] ol2lee Zio] SIS AW WA AAtolA Be RS
s AR 71T Aol thst o Bg AW shagt AR
U7t wAlS A AT ube A9n matel AANEOIA 447t AjRNE Aatol chsh s
REte] o)z xgold 74 & 517olch 51719 BUA| 9L <; -1>3t 2ok <& 1
~1>04¢] go 7] %sg% W7t 1, 27k AAGIA Aart WER 5170 AlE AAbste] o2
8)(2012)] Aol Ay A2 AN BEEI o] Aoldt i
o},

xﬂm 285 = 2 Auste] At
]— 3

rE

=)

E

lo
hu
ui
r-|>4
J}L
r-|>1
lo

) g4 al - =170 =
N & o 9ATS aPsts v eSS djstact AR Aaw st A9, SIS
o RpAle] wotolA A Qo] thEt A e malstxl e A9t & 1040 20%2 ALK

- 213 -



sttt AVEAL 2 Qs AZete BRel alolz Qlaf A7 UL & 370l9ir}. 37
of sidste stse T Adol sidste wolwt JME Aoz A4l go Agow
FEotctn Azttt ol2ist Alelse AR 71z0] ofsl siSo] oA AlsteAE W

<E I-1> A 227} vl 51709 BAx] RYAYEY $F8(2012)0] AAH £RE 0l§)

2Ux] 43 ALAL shgo) sy 5%
1 AEAL 7 B8 ol 27 ©
5 M7tsl= B =1 =1 &
A Al A A chojgk 3
HHAlSHE 2R w2
g Rg FAol 6
) . _MAZ e 83
2. JAZ B Zlidel s $EDW) 2
of tigt 7|& Ao oot Ao =il
ojs) wAlEH: ¥ e e E 3
oA A
FAAA £ gl
2718 Nad
23 ARETL 178 1
A TS A
N 10
2ol ogt BUX] ch
949 A J1E A 20
gotx] g
JYoz AAE 9 :
ohe =Qlsix 23t
4. 97] ojele st
Mol IR & o - = =
Shanad ol g vee a2 1
Al
5. sgo] BAlgh
sxro] o5 Ly 0
S B AR
6. SS9 233t orgarsto mlor
Agol ejf wy 0w !
she Zolx| ogdes 7S
g 7 51

- 214 -



14 A RA AR - 2

A G Hi} QOF X =0

oA g7 Aol tjgt ok} ol rheat 2.

A, SIS0l AR J1Ed] dig ol 4Ee W oz s AFolA AN A
71zl AAlEIR] kot © dpAtel spiSe] A At tigh ool BAx|YT. S8,
Aol ZHAA ] g AlAlo] PAIC R HAEA e A
stAl rorom J]® Ade ol drog Hojx o] Hckn Aziet

SR, U7t 204 AAE gl £5 wWAlnt date] HopATte] sAo] BUA| & AL

S5 0] olo]7h A7l e £olA Eolo] Fe4e Bast] ¢al s

F

ox.
rok
U
= IID, 0!
I re
1o
Qo o
Bl
i)
0o e
N
ox,
2
o
2
o
N
eV
|o
tu
oX
el
&
re
4
>
)
1o
o,
i)
9
e
ne
el
rok
o2
19
=
)

[T}
=
2
o
fo
=il

N
=~
g
oZ
2
ox.
Ho

N
N
i)
3@
2

2 93t w2o] Wastn ¥

|
7OP_7,<_6HO]: L}_Q‘]— 6_1;}\(1)4% /\]_0194 }\1%}63

Avatel Aol et B HZS MeMillan(2013/2015)0] AAG A e BUBIFE
et Aefsiord ofefiel #2 87HA] 40 v]Fof AmH et
§+4 23 MA(Clear and Appropriate Learning Targets)
7P M A (Select Appropriate Methods)
‘§5171& 9] AA|(Alignment)
- A12] & (Reliability)
- B = (Validity)
- 27X X (Fairness)
- A AuHPositive Consequences)
- A8 e et g8 (Practicality and Efficiency)

- 215 -



ASHE 7] X 5"5‘:’ E‘E’.él- 2 oi]- = 7;:,"5 0{:]
McMillan(2013/2015)0] AA|sF A =2 wAlH7I}

SEAY, WRPEAR, 3AV1ET) A, BYE, At AEstel HEF 94 Al ol
ofgith. ¥ A7E AWk Fot o] axlo] ohEt HES WALEH LI A, BAIATA A,

I welsioret 87kx a4 & %

i
1
ol

J;i

aaggste SaERA, A371ETe] 94, e EFgE oA
AAstote wWobe worth Alzlze AIES s wAL Abilol AMF AR s1ED A
ofsl crE mAtete] @ae Westn AITHMcMillan, 2013/2015) oliAE e o] &

1=
A SYuAR RS O wAReE AT 4 Qi tiAl RIE WAR AofA Wit AR

= J J Y
seyo) A 7)ol oidt AEZ PEsich WE @b Ao 97 A 7|Fo] Susith:
ojzig Folrt

ASHIE 7] AJOFE] 38]0] FPA J]E A X ASHiE 7lo] X]g] &

(23 1-5) 237t A" 71F0] cfat g oloaly Aster BT APUA] tgolct
VA Al A e A RIS 2T o WG ARloR 1 e oheut 2t

SEf £ NE EAE TSN Uso] ok HF 230 O 12 gew |
Zaty wick o waAge] d20] £2 ok WAGA olofr|ef 2atat] "Agd o SRR
F2 Fgclaz 29 Eaipae” 7r2d F2 EAE dof o2 gAY 250 o[t &)
E ORI 49N =g A7 o8 9ug sqEgns gEwmch 28y 3E)
g7t 3 FE "AEde] =98 sfEabT ofN Ao AT A HE 0] 23 0
A FU O W oobe]| EOE =9ty Ud dE90 JEe S= FIEAFARE ¥ 9
A MEMA e A & ord 3 Eoia" 2D NH YIRS fo] 2EEO. I 9 s
off Bri=y 5z =& e Fdoj2ty i 90 9o mef=dgT s 4
g TEANRT 4] 2 X ZFAY g0t FrUe A=Y dEE f s =4
Al FY 49 4D of Al 4B A0 dEtte 2R it ofREE W
8 Hrt FS SR 71Es] grE getd A Zoh TEOA oot ohee] gl E0-

f2015. 9. 14, HZHE)

|d
o
n
NS}
4>
oS':’

Bk A 7120 chat sHY olojAly Qstet T APUA &

Ue =94 o] B2tz ool & S/ 2 1t Eofl o3 rt 3¥ £d2 AlA
SHRTH Z2lal 3R 2 Rl = FA17] f=9F #id ConcepTest Eo[9t & 4x{of] 7H
g2 A&dEs a9 & ATF 247 3Y 2o did = 8= E8lstATh 34
v A 71ES 0 SIS 2 ARl SRkl 4 RPEE =9 ARFZ 404 F
ofgict. =95 571 sl o ARl st53h ConcepTest & & 4°4%97F 3¥ = o+
H lEe dUAolRa ‘mFY WOl AFde]o Bt FIYS Rl SS9 =
oA U= Adist dAsts Atz dsien 82 a45te S =S B9 8BS

- 216 -



14 A RA AR - 2

i
n

offigt Al=stict J2ju ARw TP

o
I=]
r
|m
=
>
s
(@]
2
(o)
0,
=
d
i)
ol
=

3 2 oRat SRS Lt
L U4 of 712 sgEol oo Fayol RIS ek AW BUR 2% %,
SPYSOA AR 713 ZTE AASIRET S g wol AR Z1EA it olelg A7l
gt =0 BP0 T ohfers @AY AlES gEl =0lg 5o} Ue B egoz A
2Johe e 3Rl Roichs Aolgich ol2ig ol AL AAA TN U Aaxte)
oA g chet Lk 7k Fol ()FsI} ofd FHolut ()YElE A% g
maZ Wol AL 2 2AV} 92 02 Tekslel (1Y 1-6)9) @IS Zo| 57
Yel= Fgoz el Rk

HEA mis el | g [WEIT| g (¥
oM E2lof o3 =3 F43
L ERE T of

HEA| SfAEH

52| HE HE|M 7t20 F2 X2 s A% E2 HEl
E SX|$iH= Zo| S8
= T et = A
E0|E E# HE A E ZIHOEM M IITHM £

o 23 aPdol| tist 7t &0l ElE.

e
| 8lof 2= =M=
14

()Es}0] olel S50 E et BAL o2 o]
Sof Adj (+)7F R= &0 AEH, HHK F0| 25 ()
oF jEEHUC 7|att 2 1H

FHN Z0| ZX|0] 28] (+)= LEESICH 80| 9
op 058 &

()]
1
i

o

©

® o oM EXE AsE S8l Ao HAt Eo=
0| =510] A= FFSHEE EH)S AT 7| &5t

© 05HE(=2

® 27t E0| E=ors B FEI| S BI(Ho| 9
S z40|2Hs Lj20| loE 05 Lo

ks

olefat APALY AR OR U oAl 60719 AW ATE %

_‘|

O O
AREUAT 2 F20] o3t Ha wdoR @A AAEe] oJat HA WME Ast ma 2
Ao A 2He 44709). SIS 1 Aol WEHYL APAL oA WotoA Thaket 2
B2 wefs) oAERS @ HEo| YEALUCE JUAY 25 F AAl © 23t ot
SR mAbIA ol2ist AA 71E Wrel Aestths ool 171 gtk ol Wrte of
g AZEg oluxt & @At P97t AR SYSAPE 08l RAHoR A8 Az

- 217 -



BRE FYNOR AGY 4 U AFACL ABAA ANH A K
o
e

d s 5 2
oA uerd stS9 e7igol ZHAE AL, WAl BigE = o887t

| a7stich £ Bato] deto] Uehd spySe] £ ofde < 1-2-9 2t
YHololA Qde Bl shge ‘(+) Fsbt o% 233, 5 2| Atolo]
A

[e] =
& 5%, ‘EAlo 4 2= dYS AL 19, F 2970l

%)

p
€2,
el
2

>
>,

<E 1-2> 237} 2, 39 Y delu FU0AL Aed 23] Uehd £ oofdut A 4 vl
A SN o] =7+ 23
Fa o Tt uw
(+) A3t ol 23 1
5 24 Aolo) g% glo] AAt ol 5 2
=AY 98 $92 A8 1 2
2 7 29 5

(7h) ()

O (Wheld Ae B ERASE 8l2HT = ol$E (Fhe
A ol g2l 24T dRale] d9sA2(s, BY dAe
TR AT 27l FAR)[3E. ¥ 14 £ 23]

(23 1-7)28P7] 004t H2d 28] DY 23

T HRz 5248 7159 THAM FAAAR] AL oy 2o ot s AE VE
S s9otHA 7P GE A Zlo] f3EIE A7 Yalo) grgdEith= HoQlct 52Tt
M= w&o] 59 5383 AYg= Hdste 538, & ¥ E E(item discrimination)

- 218 -



=

e

e t= -1.062, 89 4% 0.289%2

S|
(=1

xfol 7t oAt

]_

j 4

[}

I1-3> oflA]
A Aol EARCR {olo]

<H

Klo
N

~
o4
oF
oju

I
E

<
%0
700

]!
o

8°

A

—_—

‘Bo

1o

<k
o

= .0
]‘E#Trﬁ

S

I-3> &

<k

-1.062

192

Ao e

]

4
1.29
1.30

2.06
2.14

193
tof A 715

[9)

o

1—% o]B_
A 7

f

HA

R

2t

5

I-4>0|= 727

J=

<H

B

et
e
of

@)
;O_I

1_!u.

w

Ko
T

__O_I

WY 71E B8

29

AR
42

89
52

52

72

193
13.62

o] &1 0.01 £F4 EAHo=

E]

=5

T, 1998)= FAsHl=d Z3to] 2.58

L=:|
=

33
27

52
89
52
193
9.50

(46%)

2918 (27%)
9
P18 (27%)

60

W
__A‘_O

=

9

T 9l U

T+
=2

(e}

;_

ololH 0.01 &M SAA

1998).

%
%
<+
ol
oju
__OD

golo]

ol
PSS

7ol A
710]

|

L.

of

[9)

Q) tHMcMillian,

7ret A7

o

8o]/d0]
o

=

=2

9 ARo|L} A

1499

9

Q.

[e)

HAF
5

(o)

9

_?_]
ATt

I

[

%;o,k
=0} o]2jgt =0

=2
]

94

=

- 219 -

4) el
SR

=
S

o] A ofIA

:i

A
o]
=

1A ol Hust of

&0
s
ES

0

=

94

_]

VS

7F 3 =gl o

]
. 4) A
of o

115
(o]

47}

1-
o

A, =

_‘|

2013/2015). 43§
Py

o



74 - 2

O
il

]

<A

—

]-}\g

S
=

7] Aol g gL

ope} A

a 71EM =

HH
o

PRSIz
1= I=1

O]E_
=

A7ALY} A

okt 2}

A 7]

o

5t

7F 3dof of

nE|
o

AlZto] A QE|9ict.

15
L

7t Aot AR ItR] & dolat

S|
o

=
<]

bof 2]
719 152 A9

5}

e #19) 3%o0ct A

9

7] WAl 44 100

25}

CHEEAS

= A

S|
o

A
T

ol

ohn

aH
A

5 ARIolA] 2

7J0

Mo

L ‘T
- o

A7 A

AT

9

o =roz A

L A

°
R

groto|ct. ®

ston] A

of/golatar

st
=

1x]9t A&g 8]
o}

— —_—
B o)
e ok
= 4
o _
T T
= 4
T N
ojo n

& .
O

B

2 wAb A

(5]
C )

B%
e
o
o
o
o o7
™ <
-
ol ~
10 _’L
W
o| il
=T 7
60 ol
~
! __oo
mﬂ o
ol 160
o T
o ~
=0 o
X -~
or ol
ey ~
1o —
<
k=
o T
|p BE B
T o

el
ol

JJ

1
L

2 WAL A%t

[z
15|

g olal £&2 mpot

1 2]

=Alo] s

Hel =80 ¥

5}

Moz =go] g

WA O] A Ahmof dfsl oz
FAF A

ko =5
1= B

B AL 24 Ul8at v wsh et

sh
of

U7 ZRest M) §=o] JhES Agste 3

LN
=

gt @

T

WA GO A

st
=1

Zeio] ARl

oju

e

‘:.
L

A B B 8ot B

AR stw WAl

||

5

7 Ao of
o sygol Am Al

Qo] Zuto] of

Eé]

1A= ARAlY]

5

Alo] @ Efo]

3]
=]

- 220 -



CHONCY Booow oy BT CHR G
o op B R 3o R
T o o ol
oo B = o Ty TR E LT
JJ A oF 3 o o F o = U o e
£ Womor 2oy Sonmw Ba
oo = I N X B o L oop
~ oy o N = o X 7o . KO
1] ) KF < - ]
™ o W o8 oy S — K
up <k OO gy B © — S % o T T o
W oo w B " g O 3 D
=] O .L|_/_ 1]7__0
mLNO,Q. ﬂ.ﬂ._._m_ﬁﬂl o mo o X . v oo
i A I AN = S& 72 &%
B o & o hgr AR 70 6 ¥ 84
[ ‘|.| o
oz " a.__.u oy M oo ° o%ﬁ. e o _H.L%m__oum%
O_H .A_l m__ﬂ_ ﬁ > K “_mﬂ ol ! =0 nﬂo KO _._._._ m_nﬂ o o r
oo B o R T RED A - mh % 5 )
K = =0 o = 1 = oF
qu —_ .9.%
mr - ) N y o
2Ea T oziew Gl or ST o2 Lo
_ N2 S T - B2 K
Mq: R =% WE N :u I R
= < o ol TX o ® 9 3 o« B
R EE o wmwd. T .W.o @ﬂ%;ﬂf}ﬁﬂo
= e e B mEX T T o g o KW
oy "o o oF N T+ % . 3o 53 ..ME - X W T «|7
o T B L T < ) 5108 L= i
v w Ul ‘.‘ﬂl O_E 1.u| [uy e Wuﬂ o M) m_nﬂ _IT JrAI o B- % ,WI oF
5255 m g.riFcoafz X G fRTd
W o= — = U o RO o ) T o~ i
22EF T pEE@sIeCr o 3 BL,IaBR
) o ! N = - ° 2 iy o o mjn
FTE®ER p oz lgEllEE E G- -8 S
=He¥ w g I®e T 4 T o HEm P
—_ —_—
o h JN E Woor ke N oy © o5 0 iy = N £ N
M S < o B W oo AN © 1_.u. g ,mrognM:l_m_l
oy W_l KN m.IH - Sl =] RGN - IS . =N o B & = o
__m_.: u_ﬂ_ o ~ B 1__,_ _ %P Jl .| X_l _A_._.: m — ofr . n_AI o4 _.,T
o= _In_ I T v ANGN X _in_A_ln_e_._Mﬂ
ST pEhE TS s wy = s fxTs
= o & o ) B o oA vl o i ofr o G
U T N RCE s T 3 oo WS
R .= _.:._ | _~ QMLH:_EL.EO
tost wm T E P o w oo G- I~
3N Em o TS B WD NPT T r L R e 1
o <+ ov o B M = M %0 - ol ®° 8 oH O

PRI o

[9)

At

A 0]
T

| Rabslo] gict.
ek

[e)
(1997)2 AgAoz UgA7e] Anpgole}

A} B =07t At

.

7t 2E 8ol A
o

A H

T d

a

- 221 -

e

=~ o

Mazur?]
AYARP} 243 2eladold @AWt of

1g

A
o

[¢]

2
&

A o}
%

]_

=)

ol
‘I,
Px] a

AN

oro
15

1

VS
s

s AL of
Havard o
B ]

o

of
K



g2 27 S5 SAS fe 199199 Harvard tiet9] Eric Mazur W47} 7HE
Ho|tKMiller et al.,, 2014). Mazur’} S2u4¥HS Jjast AsH1997)s ‘AEA
(Professional Reflection) o & = —’r— Qom(x]lad&y} 7AEE, 2015) dgto] y&L o}
. Masur} elelg At RAIS S4cl) Fo Akl Sgel $oe Estt 7}&1%
Z= oA ArR -UFALQO] WAlS 7;ﬂq1§ Q5K 25 ) 1}
Ms] Sl HIHoE e Fue pEoln matel ERmawlr. g
(critical incident)’©o] ¥FA(reflection)?] ZZA0l o3hg 35| WAFS] W4sYejo] WS o]

(SRl 5 2009)9F S-AFSHCE.

Mazur ¢t 719 852 S271d9Y olsiet A&olets T3 FAS TR SRIPYES
A&A oz ogste] 1 Aaol] digt 24 W8S =27id g0l aAd 7S 7igst
=8 olgstq FmupRAAMY VY¥ES HEH st HsolitHCrouch et al

2007). olelgt WHOIA ¥ . FEE4ES BRAY AN g HEA KNS @gt
A o]2oz AU FHBIL UM A2 2 4 AKABLT YFE, 2015). I 3
o ] =1

52 oleld 97 ANTES A7 o
o

il

AN
St T O
=4 7}37@— WAL WaEoA ¢ OWL ATt At AE5, 2014). l ear OMEJr
online  community(https://www.peerinstruction.net)?} 20129  E740fA] A ESkely
Conference(First Insternational Asia-Pacific Conference on Peer Instruction; COPI)Z

ol AAl =9 22 ZaAtEY saApN Aol gid AveS 3RS ol it

e Tang(2010)0] A ‘st ojst Wolo thgt mAle] RE A4 25 2 & o
Q1 "WHd(reflection)’, "9JA1AQl 4+3l(conscious deliberation), 2|1 "AMA X|Al9] o]
23}(theorizing practical knowledge) o] s&3sttt. &, Mazur? Sz wswo] st At
= ol ot =ZA

o Apate 20 tiE AN A= AsE FYWIL AeE 2L
AT A2 2 & 9t

r
uz
o%
re

WA} x}/\]g 733}3 s}gq 30101];\1 af

= g3l 200739 A &
AST LR ETE0] A of o 1

wr o2ets @S on itk EE SRR TSR] oA Wikste ate|x|Ql
et g o) o2 A wizo] 2

AT UG 5 @Y LAk A A|Ajo] A

rO
=
I-I:l
=
)
>
Moo 2tk

_l

A )

>
2
22
4 o2
o
ujn
o
H
o2
o A
pac)
i)
T
fu
2

- 222 -



174 - 2

O
il

]

<A

—

glo] A Ay e ot

VS

ot mebq @A}

],

jis

<}

FoqoF

PAlek At Zjele]

7 34

9

S

7t

7A17] 9

=

I AF+AAZT o]

9

ReFo g 7}1x]

Aol s

2fsfiofgict.

L

=

o}

ol

, 2009)xt
, 2010:

Aojats olsh2 vhgoz

=)

I

min

NES

]_

jie

WARS] AP Q] A7) Fjdo] Bt

Q

o
=

=l

=

+ ﬂ_}\]—

=2

9] 713

ol digh A &
%

2|

=

o3|

metd 28 74
A, 9)Retel
& oFs

_]

A
AN

WE WA}

oh 2 Agold 2 4

_—

FER. o]

]_

S
T

w ZARR|O] e

SHA }g

7

o

E|

115

o
=

ConcepTeste} %]

|

L .

B2 AR}

Val
(=1

],

ji

[}

2

iqr
[m]

TD
<
oK
BT
s}

|1

ol

7k FhAdol

=}

1=
o

A
Yro 49 o

=otE = A7t

B A ARt ARl BABIIE

=
=

g

o
ar

Mo

o}

A}

.

r
BI
oK

e

=

]_

=
=2

[e]
=

o

ot
=

. o] oA
o]

I A7 A

a

2}

A

=

T

o

ol o

LA

9

o

RF
=]

gollA 9

A
gl

O
Y

]_

>

o

i CRAl

[9

- ARk

7ko] F{Alof o
A7Ats ABATE 53

o

=}

=8

o
pi

Apale] Al

|

9|7} otdEofof

A}

,__mu.o

]
o}

.
o%

<F
o

ol
T
or

oA

olgd A FS3to] Ul o

],

jis

S

7o o

|

|

ot

[9)

5l A

[9

27

S

= ojw

=2

2

A
<]

o

- 223 -



]
—_—

o

Tor

ol

stejofj o] TRy

S

xoly

pdl
K
)

I
__o_l

S

9]

]_

oANA

=
=

o2 98 L

floF et

B2 ol2of

[e:
[}

2|

=2

[e]

aT

T A}

ok
)

Ao Poua]

2|
¢}

i} 3

=13
=

Zlojet.

=2 dof o

AN
M

i
1o

ofo

)

f

oju
70

)A
gl
K

ol

o A7 Ang

-

g 7Y

o

bl

12)A].
o

2

a

s}

b 7

o} A]o}

x| 23}

],

jie

°

gt

+ (action research) g £A.

(3), 321-330.
(2003). Action research: A guide for the teacher researcher. (2nd

4o1g. FAH5(2014).

162-169.
ed.). Upper Saddle River, NJ: Merrill Prentice Hall.]

=, 12(3), 197-224.

A AK O
Og?:, T‘:Kc-}—r,

33(2),
[¥A: Mills, G. E.

=fgs

(2012).

B
K

or

80

84

AR

|,

Mapping a

inquiry:

AR Lep

A
S

Al

narrative

=

Handbook of

(2006).

methodology. Thousand Oaks, CA: Sage.]

J.

D.

Clandinin,

-~
110

168

3

o7

AR S

Aok, A7d8(2009).

13(4), 669-695.

H2006).
24(2), 87-109.

B

%0

7tel elot AlA) :

o

e]

1-

W

(2015).
[¥7: McMillan, J. H. (2013). Classroom assessment: Principles and practice for effective

standards-based instruction (6th ed.). Boston: Pearson.]

E}
[¢]

b}

=
=2

5

Aop A o]

AR
~h

iy

olJ

- 224 -

, 30(8), 971-987.



14 A RA AR - 2

o|H4(2001) MAATE E5 LAA AY. HlrLgUjstL £5RE ATPEE 17(2)
381-408.

ol 8%, A, olslif, AAu], AEZE, AAIA(2005). WA, A& A}
GIHS(2010) At ol5E FaY FELS S 25wAlel W) A sk Gl

chetin AjALets)

Ra2(2014). oulTBLiALe] 2o ABA AP Hot RIAST AAY thet Pa Ao
e APATD. ATaARSL b =2

£8)%(2011). WEHLg AT, AL wGusHAL

£0]4(1998). Staw o] JRM, RAIATA 2eln PAAHATL. LIBHATL, 16(2)
373-399

_4

AH%, AFR2015). 2ALAolN aBHA FHBIL ARG At Yo PN - FRBAH

Moz, HRIstw-E, 9(3), 141-153.

: 5 2, 4o, euH, "55(2009). AHoiArs HTS &9 detw

AbOl w4dey Watubgof] et At h=abetuStel ], 29(1), 22-42.

o, 299, ARA, A4, 9AY, olE5, AT H(2010). 2AFES et AedAt-t

Rab o2t el A|AE M-S wgatstat
[¥74: Phillips, D. K., & Carr, K. (2006). Becoming a teacher through action
research: Process, context, and self-study. New York: Routledge.]

S H(1998). stwslaat WeHrt AL WSTSHL.

Arhar, J., Holly, M., & Kasten, W. (2001). Action research for teachers: Traveling
the yellow brick road. Upper Saddle River, NJ: Prentice-Hall, Inc

Calhoun, E, F.(2002). Action research for school improvement. Redesigning
Professional Development, 59(6), 18-24.

Crouch, C. H., Watkins, J., Fagen, A. P., & Mazur, E. (2007). Peer instruction:
Engaging students one-on-one, all at once. Research-Based Reform of University
Physics, 1(1), 40-95.

Ferrance, E. (2000). Action research. LAB, Northeast and Island Regional Education
Laboratory at Brown University.

Kemmis, S.(1980). Action research in retrospect and prospect. The Annual Meeting
of the Australian Association for Research in Education, Sydney, November 6-9.
Kemmis, S., & McTaggart, R. (2005). Communicative action and the public sphere.
Denzin, NK &Lincoln, YS (red.), The Sage Handbook of Qualitative Research, 3,

559-603.

- 225 -



14 A RA AR - 2

Marsh, C. J. (1997). Perspectives: Key Concepts for Understanding Curriculum (Vol.
1). London: Falmer.

Oh, P. S. (2003). Changes in science classrooms resulting from collaborative Action
Research initiatives. doctoral dissertation, University of lowa, lowa city, IA.

Mazur, E. (1997). Peer Instruction: A User's Manual. Series in Educational
Innovation, Prentice Hall, Upper Saddle River, NJ.

Tang, S. (2010). Teachers’ professional knowledge construction in assessment for

learning. Teachers and Teaching: Theory and Practice, 16(6), 665-678.

- 226 -



XS Het MY SN BEES
olEs| @e seol Q¥ wy £

Students’ unintended learning in primary school practical
science lessons : How it occurs and what is learned

A
rx

2
Mo 1
)
10
El

CH 1. Introduction

HEHQl 3

[}

HAHE 7E2X| 1, BHES2 WAL 7t2 A= A (THS i

Ho
n
40
£

CH 1. Introduction
il 8t CHA| S0ict 27|

=]

@A ZF2 AR Qe g
szt

Sp0| WAL 7t2 X = A SE5Hs A2 ofH
J2iLL, Bpstw g HF0A 2 B S BX 2

CH 1. Introduction

"ol =3t 5T} "ol ToK| 2" B

L= =

DAL 7L 2K K| ¢e 742 &t - e
WALZE fﬁl;‘;_ A o|EB}x| U2 BHA
SRt

CH 1. Introduction
Ao 7ia

Research 1] Multiple learning path

[
o|E3x| @2 BE2 35F: o 3R o=3ix| g2 otEo| YYSAEIR

rlo
o

SHS0| sEtt X42l FRE ofH A4S0

2 DO FUEIEIN

[Research 2] Unintended but meaningful

olEetn @e BHol S: ofm3 HZUM ol =SR] Be B0l WHSRETR

a O|EeX| e shero Wy X Bololsk

b O|=¢fx| 22 siEe CIE sSn ZReLp

¢ Baiol NHYY BHOM 2 O, o =ofK| 22 ol me N ol
2giezh

CH 3. Design and method of the study

Hsoint ¥ A2 $7

o ASSHm 53, 6311 WSAY 2 By
A 2%, DSt B AL
13

3%)

2
Mr. Sun 1 3 3chel Al2o| 1xet 7|5
YDA
Mr. Lay el 1 4 u Y| 3=
Mrs. Yuna 2 4 2prlEy| 3R
Mrs. Rose [EEESI=SmINy 1 3 2chel Abat 47|

o
]
[ims

Mr. June 2 8

* Aol 0|52 7tE Y

- 227 -




CH 3. Design and method of the study

g2 3 9712 o

| BETIEX AN | 53 Y 58 RE0N FEE oK ¥L
S FEA H2 1| omacel ma AR
(RO gl '

CH 3. Design and method of the study
e =N

oI=5tx| %2 & FE

CH 3. Design and method of the study
Az 2N

= 9£° stao

4urE 2£7)

CH 3. Design and method of the study
Az 2N

OE5x| g2 EBAECR o FY 2Y

Alo| ol
xl ° Tr i S Raw data from transcription Inwvivo code Common  Occurrence
[Part of fhe tramscription of Mr_ Lay s Iesson on July 3, 2014] » theme. context
[The part of transcniption of Mr. Lay s lesson on July 3, 2014] Trdoesn't  Prachical  Solvinga
1 Press the battery. It doesn't work. S S Rl work weat _problem
SI s thas because wire is bent? s the battery, It dossn’t warks: wrong when
[S1 changed the direction of e batiery] ST Is this because wire is beat? practical
work did
$2: The direction of battery was different 181 changed the directios of the batiery ] not go well
S1: I was oot [lit up] because the dissction [of the bantery] was opposite. S2: The durection of battery was different
$3. These two [batieries] should have been pul in the same direction but this S1- 1t was not [lit up] because the direction [of the battery] was opposite.
[batiery] was opposite to this [battery] S3: These two [batteries] should have been put in the same direction but
thus [battery] was opposite to this [battery]
‘Srudents leamned that light balb i not it up. TThe part of transcription of Mr. Lay's lesson on July 3, 2014] T worked
Unintended learning  when two batteries were placed m opposite. T just before’
directions $1- ] goes oa! Oops. 3‘:;\";"‘:‘
- - S3: 1t worked just before. 3
Type of Knawledge Fachual knowledge s ey Dow
Type of reasoning Phenomenon-based reasoning T Press this.
S1° 1t works when we press this
S1: Try thus.
9 S2. 1t works.
Research questions CH 4. Multiple learning paths
il i i i i [s] PO G20 =B
1) What kinds of unintended learning occur in primary school O|E5IX| U2 shE5o| B
practical science lessons?
> S| REE kg ALME x| 4
FEE
Table of contents =
2 = xzo A
> BA7|H =20 BT FE S k5 I EH XA

Chapter 4. Multiple learning paths: The types of knowledge

associated with unintended learning

> WA HA X|AD S WA X|4]

- 228 -




CH 4. Multiple learning paths

Y| FES U AT XY

<2 AT ®7t WSt oo 70| FofE = bl >

o=3tx| Y2 &
= TS0 20| HX|PY HEEICH

CH 4. Multiple learning paths

BAT|H FES B AT XY

Z2matMo|
HIgMo B/t =20
QYo Hots e

)

e of st O al
OOICHmi7 | MMMAR S S HE A S

? 7‘§|7} sk h_ WL, it 1 YA A

——)) (SO

PR L} A2 SEBA E Y70 OF7F mFEESILl HEO}
15Egt o o)A 2f LR S5 oA FAkof?
g 4. Otk SEHAE Fojn.

(@]
X
»
=
c
=
T
o
o
o
=
2.
=]
Q
°
Q
=3
=3
7]

CH 4. Multiple learning paths

BT RES 243 HEH XA

=

O|=5tX| 2
- AREO SR goe M2 Wit o
A2 Hthz 2 AR o

2
t7| W&olct

CH 4. Multiple learning paths

DU\ FES S48 JEE XA

25 U 208 5o U XA SHopl

<HY AZE MR F SIS MASHYS W, BTl 9|7 S UH T
X

AZE = Ho HX| F & JHe|
£ i, Htof 717t
, 1 0| 7= LIKX|
47| WEo|ct.

R
X
o
330
2 njo

I
=
stite| MX|7h A2l

CH 4. Multiple learning paths

2L

o

A Y2 I RES SN NI XA

ffj?/z: SAI Y TS HEX], Y Z200) HE=X A SFHA.
o 2

=g 2 S.. 3 Zof I HLHC FT L7 1L FFH....
,@ — SRR AZA S HE0| YI|F MYLEEHE B2 8o &
= Hojop
7 k, 22 o e I
anxe g7
vs o e I dEE A O LIS ZOA..
oAxE 25 %2 0 o T HEX FFEAE Yo
o 2 FIE Y2
= 2

GAR; | MY o F0j2f?
o 2 FouzoLz..
G PPN SOl OF £ A 20p2

o' o FYams BE YE YBOILIP...

- 229 -




CH 4. Multiple learning paths

B W R | FES SUH AN XY

CH 4. Multiple learning paths

B x|

BAIS A R AT ASH WA Ko B

<H0|Zo HEUE SHOAM =S HF= AS WS>

o= 5tx| 8

- 3ojzel

CH 4. Multiple learning paths

B x| 4]

BAIE EAE XA LR HAE K40 B

<90 BO|E & HAUX R3to] T mtEE HEEH O3S HE>

o= 5}x| 42 B

- THTAES BT ¢
ofgA el & MY & ALK
+

1o
L2

CH 4. Multiple learning paths

HAFE X4

TAIE WA XA LS BAS x40 B

Tacit dimension of knowledge
by Polanyi (1958)

ENORLEDGE AS ICEBERG

~ o ereuciT

(oo

~
|

/:an only I:e\'k

/ acairedin H\Z‘

> practice
( \/\/"-\/n

(erovs wor)

CH 4. Multiple learning paths

A X|4]

Research questions

2) How does unintended learning occur in primary school practical

science lesson?

Table of contents

Chapter 5. Unintended but meaningful: Features associated with

unintended learning from Polan:

- 230 -




CH 5. Unintended but meaningful

o|E8Hx| &2

(=

ol-*Ol

2y B £

> ol Zo|=HE| ARt
> ol 209 9X|

> StMe| 7|E X|AlZ #F

CH 5. Unintended but meaningful

sheol WA B 57

CH 5. Unintended but meaningful

O|E8}K| &2 & 0| WA H|A EXA

=]

stAo| Z0|7h SXIE(0{0F ol E5tK| Qe a0| YojLtH| &

= 55

osen ge s

« HRIQN AREE HI|7t So4A st A
A2 2= olEsix| e
7|%| 7} At2tX|
» stoioL)..
-

2 8o

O|=5tx| 8
)

CEEl

st
=
=

CH 5. Unintended but meaningful
9| £ 51X

oo kA O

oo stol Wy Y 5%
shdo| 7|1E x| Aat AZY £ AAS 1 2 =3kx| U2 EH0| Yo

o|E=3}x| pi2 ota:

= W7ol 7Y W0 ZEtUET MetE|of BOHCL

2 (HT7E RY
ore?
LA (HTPE 220 M TFE AZ3E) &
IR (@A TT1E =HOTH) 2L 0f7) 7E0] & Lo/,
AR (DHE &7 TTE 20) o/c)?
TR (A TTE HOTH) HE0| HEfA T2 A Zhofe. 7
20/ #2102
(P&/3}A)0F #HEOI2.
: [720] 0/410] 2/200/8. G4l Of. 70 7E0] Za 2lojA
;/10/ oF 2B, B E B/ BUREE H70 22/
£ MEZ o2 sfgen 3 70| LA SHHE A

3 20) 1YY, 57 0/ FE0| 0fof FIX

@A
He
&2

CH 5. Unintended but meaningful

olE3tx ge Breol 38

G 2ol ossta| g

[ %=}
5152
Helol Bt wE BEO| 3

lo

2 HE

7Holel &0 o
REIX &S

BEo| &&50 HE

BETY .Zl.O

T=3

3

CH 5. Unintended but meaningful
o|EoHX| 242 350l 38

G20l ol=stR] ge Sse
Jielol ot% == 50| B0z oig

2L}, Mrs. Rosee] 0|4 o|=3ix| 8re stgo|
HY| $EO2 ZREIE RIS B S AU
oMl o|EBix| e B HH 5oz 28

Y

-

- 231 -




CH 5. Unintended but meaningful

olEstx| 2 B0l 29

[

&0l o=atx| G2 st52
Hole| & == BES| BHEoR

o= 3tx| g2

CH 5. Unintended but meaningful

Polanyio| X% @72 ZEHM 3iX

In science (Polanyi, 1958) In education

UHH E™
Heuristic = stdo| 37|dat 50|
MM SHlS ez wAL HY: passion
A58 Sl MENE K Relt e e A =3
OFAHE 0] 7Lt S40|C ntelectual |\ .
e gal MERE 4718olct E2son \| 4sH ey * A 2 AR St AY
Persuasive = HI2 AS 3Rt HOjSt=
passion staio| oI
ol etn) e B
ASAE fel M= did £= FGolch
7Eg qel MEHE g7ldolct
31 32
CH 5. Unintended but meaningful CH 6. Conclusions and implications
Polanyi®| X|X & o| ZH0f|A| oA Conclusions
o| 5} k& O|E&}X| & k&
9| =3 Bt | =5kX| 22 B -
[ 5K Y2 HE2 H SREX US }
D] B B E ZH| 2133t ol 2 x|
godlzs as
oo o) Y .
e Celellutatedetutatals > KM x2S 93 \
’ s Ay +”‘xﬁf\j o ! EAEES S i
(63%) '
= ‘ 1
stMsol 80|18 AL} Q[ EB1X| U2 HS sHA0| )
O DX} BH= 3 25X o
L AR C=D
[ shdio| gojet 71y
ol 10|
WAL Ot A g M0l Bt sojet s 7|4l
34

Thank you

Jisun Park (js0829@snu.ac.kr)

- 232 -




deus Sot2| 32t ofld|wAtw-gofle] &

o] WeY

o DAY ATYOM oflH|RALEL] RAFHEA] A% QI3to] Q.00
HjolAf] AIXT} Ol 2K Tbxol|A2] HAo] x|_».\_xig; ZZEE|D QS
mmua&mﬂ“lamm

- TAZZUM FEHY YIS YUY AN, T5 UMY, UM XA
297 FHSBITHE HojA LatHo R YW & 9lS

(Wenger, 199 Roth & Tobin 201;5im, 2009

2017.08.19. o Of|H| AL ZEX| = X}7|7H 5O Qo EHU}- AL X[AMO R ko|sth,
G ZRY 4 Qlche HolM m—g TH5A40] -2 Wenger, 1558)
» YT LOYSHE AL FFHIE WESLT, OlF WYY atoll
XS] 22 517| 9ot Hpol TSt 97t WeTt
2
o 0o

A= ofjb|aAL 2 SOI2] A
o AMCHSLR Y@ QI} ofH|TA A S SOt ﬂ A3

(2005~) 2| 24 e e

+ U7 534 - 40| 2 EApEelY

.z 1 149 CHQ|o| AltimAlo| O« . - i i) = _

U e amRa ey Py Pl 3| HAHS0|Z0| ZHO|A Ol TN BEH 24
© A S T 2, TR (HEDA, HYAA
© A Adel FHI, Moy, WIS 2

87t
o CHOPY A0 o431 YOl T Maurer & Githens, 2010) - AL 5 A
> « ol cigh ol 3
(2011~2016) Eaf‘;lg%. RESU

0|23 ujz Z2}HALZS 0| 2(CHAT)

[Ty FIILT]
el OfF WS- TWBLD Qe
b o RE BHE RAWH
) ™ 7Ol HEW FEREE BoA HENT
Subject Object —— Outcome
=3 FNGE OB £ER N 0| YBE 2ANET
a4 O UE +UE DUSE FOU Y, FUE IR YN
7on FE oA PO
Rules Community Division of Labor L o UED AW PHE KA UL
(Engestrdm, 1987) _ **% LRI

[Mwanza & Engestrim, 2003}

« OI7}k0] AlSHO. HZ} AO||A| O85}7] QITt HME

2 0=

* BEH|A|(Activity System)S FAJSH= 249} 8 A7HO| ALY ’5.-8-3 24

. ARIBSIY QAE

L TaE

M
7t0| 51t BA0| 1E.Q O[Ot HHBITHS AL S LY

HHYE AT} S Y

Reflective practice)
q,rgﬂ ,_pgoulq Y| Q40| SHAIM (Loughran, 2002)

T HHYN Araol 7||'31-l %‘gl 7ol, mAtn-g T2 3ol JH, b At 0| ¥
B 2H% (Hatton & Smith, 1995; Lee, 2005; Schon, 1987; van Manen, 1977; Zeichner & Liston, 1987)
9 %'-Eﬁlgl Uy, 35 YM(co—reflection)
E a1x1-w|j|_ H|ZPHO| Abapy 0 2 & O|ALO| 71OI0] QIR MM AtT X2 S Eb}
150 704510 2ovto M M2 "I“I° GHEBH= 74 (Boud et al,, 1985; Yukawa, 2006)

HE aE

=X

3719] £or2] Tk AO1A,
1) 25 UM Y52 | O|Zo{X|2 HBSH=TF?

U452
2) 35 urel e olmoit?

- 233 -




o] ‘34| W2l €F AAl et SEH| el 3 =Y

(Lane et al, 2014)

m m WAel FiBreadth of reflection]  ¥Hgel ZoNDepth of raflection)
2012 2013

PCD + Introduding Refection subjects in © RA BUG RIS T W - Wy D0 Il 53

Starmevverk (Shem et at. 2073 PCD + Postit Discussion -

+ AUOMHPE oby, 2a3 oW BT TIE ) FE, M

Al g GLE w - gwe BPoE WY
a0y
wan Manen (1977) Sehan 19871
w32
C TR D o hae wagig. " Pt  poae by EHO) Crapd WHg| ATH
Imrequiar attendance maderator * taling by tums |, REs : encouraging, oy
b e s =

divi o
+ Post-Class Discussion (PCO) — [ o
+ Pre-service Teacher (PST)

ol chel 75 Discussion Unit #1 Discussion Unit #2
+ Resoarchers (RE} o 201 ¥ I§IB|0| Xt . JHel .,;g,o“ Tholol SAIE S Er2 2 ekt gt e subject b 0]
o Ubg 71 =40 29| (shim et al,, 2013) S () (i) (SO (b
- 3 2 ofX| AX[S} / XX HM
v * BI18] 2 FRIO| Hizt o HBE o 210/ WY BA

A7Znt o] AL SSH[2 A =of S et A7zn S35 BHgof|A LiEH A1

st FHio| Chary sl K14
 X|AXO 2 EXFSL FN|7t EXYSHY, H|ACH IE{C 2 to|5l
L. o - 2HK0l 0| 20| F7H7t O|ZOIXIX| 2t
. § cERRH & MM AlY A0f Qoiu} el =K
) 2 AIZES] 2] — B 2943t Akl 53 Aole] ot
Sps el Alo] Q& - FHIKOIX| R 817 ok
29 ATME FHHOE |4 — EX BH| S HA] XL BE
Improvement of
“practical reflection’
“fH|ZAL FFAOI7] HEO] LIELH= 3R
" .
e e - FAYES7I0| HIIPY oMLl EE0| of2ig
- pole) FHI-ye-Zatel W20 oAl « 29 ZH|Q} AloHol| CHSE Atolo] KA
QA 418 FAIOIA BAQIAITH RN CHEH ) g 37t
- EREBUME HE

Mot 22 EEAA2| Aot

&9, Researchers, Univarsity, School-

Toals for expanding PSTs’

Porspectiva for teaching

AlSI NS E0f2] ZHE0j] 0|9} Al R|A] B

—= —1oo

Rules for promating  Commwinity Expansion  Intraducing now roles
- OJHIIAFSO| $91S HE AIOKS W 4+ At W22 70 &
ol
ol
- BEH0l 2 @F D] £
7 - HSEIBS S AL 4 Y 0| 74 A, A Lo et

- 234 -




ol vz ABISH

29| ALBIO|ZOIAL BHA-S ALOI9} HHISHE S0 0|n|o] WA
J—fx{,' © 2 OJ5Z} (Lave& Wenger, 1991; Wenger, 1998) elo|
«‘o|O]' Q2|7 AO|LL MZIE A= T
p = g I o A3 47

gL 53

= (=] = = = S
4338 Sof2| BE02] Zojo 31 A4 A ¢
9 ?J"ﬂx—"' -’r‘-tﬂ xmq(Lave&Wenger 1991; Wenger, 1998)
.« ZEH|O| ZHUSL G ZH XIoj2 £l 2 o
Slo| AlHS OfSHBL LhTISH SHoiA| 2 Ato] e
eripheral participation e full
participation) e 7hch, sz ‘)
=
14
o -
MHRS SofzjolMel Mg ol ——
- A AT
s ‘ﬂ‘&%‘-‘f-:és AHag St * o1 Atof R}
S S Wen e BI8) - A% 3.9 Eofaof AAE[0] Qi OflH| BAFS (20t13-20154)
oS, e Aot G . TR AT SoW Rikiel oty - 22 17 Hoixt MY(LFAIZL o=, PHA 52 12 10%)
OB 4 aypiozMe yugg g SN OB AT S U = <l clan
ABLIZ A QL L 4 . -TLf-xLE. "*013'.;* A 29 =3 xtE,
— EofaloN 250 A== opf 29 LY X7, HELE x2S
AIBHTER| O] Ol L S 0o ETE « 7HOIX| L P 2M7| Alxuqm
gsage JRSSNAME TNOULF gin senca gow 3 ur B i 3471, UBUH, o
il = UTTH Loy =M 5
95 NS 28 U1 4 ==
298| XAKS 2E5HT 0|2 HE ?nf‘ﬁmuﬂfiomoﬂg o s 2% T2 RS FAYE
FRuA g2 oy yog et wn D0 LT SUCCN - FAg HE 2y
AI;‘ Lr”¢ g“l:: ‘- UPEA Olhlﬂ == %
15 27T MaT oA 16 al
= o HiC| X c 35
Adug Sop2| PYASe oL 20| T 2HYoflM SSAe] He
.;a X] 0] O] ﬂo o] . E-} Al
- el qz e - rem — ﬂ-'fvg f’;ﬁa O LI U0l 4= 2 MO 182 3 =33l
Al 2o ZH| - A5H E . MEe Aoiel « FEJA upAlo| e E&;g.ﬁ%&:ﬁé’—ls 20| 3w, S8l 2% ol tf
] Ln-g ] . gofiel 295 Wi(e.g. BH 4% TN 5)ol Ma e
e - 42 el Kol, Kolol £
e . omaelgug N 20l Bot xiz My U A < 29U QRAM(NES AR : <
@) > e - CHEIMe| 78] RIZ(EHIY Z12le] §I) 180 1) o8] AlZiols M=t 2L ofad
el « T71e| Roig XIS Clofst 4] SIS mZ0] B 2 SobIYIN L7 HE
+ gsmel sa% Jeng =E A7k 27)= et
o X Of : B ) | A0S O[ZD, ALLE YA & Qe
e S e s Ao e AR - 4t T 71
FHURND) | o amg 34 TAlgjel ZAULCH AL, Y - Ol Ay ol i1 S W AT L L} HEH o1
- AQigat Misl Tt RIAl0] 4 R i = Q). J212 T|BE A 2012, Ltk Al 4248
Py + el 2ol THKeE Aol sl g+ ig % gm
b — . 39s/0 gl T ECHZ olof Aof BPALE MEZE 3
WHIHA - 2SN A BARRE N e . (0] QUi Ciort A XI2, WK o] K2
IR FHAI HHAIotel AL 9 o2l 419 withE 2RI e B =

- 235 -




0|22 u{jA

A xiy
+ EAR| B4 A PAIBISHL, MM HiRkg ZNOH: ol YK ESHL AHHQI ofsH M (Ebaz, 1981)
« FAQ| Al Ao FHX|7} HIQJE|0{Q)D QtEX{0| D ERIMOl M- K| (Clandinin, 1985; van Driel, et al., 2001)
© AKE XIAlQ] 2 1 AAIE XIA0] X 9I82 BUEIE oo} R4 Y9I LIE: 242 21| (Elaz 1981

M3 2|

£
EF 3ol
2x RHAIS) ZLA Ao & RE WLHERL ASOIA KAIO] BIOF S QolLt Th
arilg Zraela oereil 2o 2 FAHel La Uy
ey FASCE OO ELHQ o2 Aol JIFE FEOl oYt P2 aqia uhy
< FHM Y
24 APl WHYS YuAo2 ool iy ZaHY 1
ojnjx tAlof 4 AhE AR HEtEE 280l LiEHHS HE Bln|
20 @Al 2%, FHAI, 8, Algol g%

- 5 o] 2 ofu|IAL A1 (9, H2)
- 5ot2l 25l HIHOE Aol, XHhle) 4
- G7 X2 A%

0l THYH o}

o T HOIXt 2 £8} XR(20141E XA, 20155 2X[A]), BHEH X122

o HA 5} Al
Zat Y =0| HR0|2| HY Y| ChiEt LM 2|4lo] 1=
SPEES A 201N TR (1)
o|ojx| = g ,
ST AW 20l HRAREL, (1)

SEHO2 AoIg & 9lL ZINF HFHOL Uk,

= )
g Jggq AXZ ADY A ﬂ;g Py
qa () - 49

- R X, GOl AP MR(4Y) A1, BYiel 0l XZ) N% 1 use 98T
o o =o|g A2 HHESP|
- OBLIAKSE] ALK XIA| X / YA B4 L TORR AEa} L s e ey
o Xco] MM QIX| Q4L ‘Yl XS FAISHCH
a
""ﬂﬁ!}xhﬂ AEI;JX"“:M‘I xr:ﬂtwgq_g A XY o Efo|n] Z2I3 So| K|S HREFAHL LS AIZHS ZXIYICH
=4 FEFE FE YUY .« WEAZHE 02| My
M) . epgsan = vastn 4o uge wywe,
| . AZHO| BE% WS 02| ZTE FHISHALE APICE CHHIGICE
7 ofla] AL XA, T, 1] A, ST ol X1 2 3
] (=) Alz 1 S nl o AlS] AH Sk Alz{Zd Z2|AlO| =3
23t =o| PE0|2] A 2|4 FY 2K Z3 Y =o| 002 AE 2ol Chig MY 2|40 22
AlQjEQl Al A wimy S ololx 3t 442 ‘Atmaolct,
Al Ay cHE @A i
iz, g v v HE () - DNE TYE 250U
E Ha () © AYL Bt BEZ FHXT Qoiof Yt
RIS 2 A - AP 2 g
BORIH S o 49 A, oy e - A Y, oy g, o G ERIR S £ G FER G
mEs s 1SS ax ° TUEN o7g 58 4ot uesUn
wom ey | LLIRESE el s A0 . ohygololgg Feiza, GEY 4 Uk ZI10E Lk
P AIZE IO HRAgE x| S - Az, B YaR
: DPBIXF O|O|X|Q] BIA
FObRp olojx|o] YA LS A%, oHAIXEE EH| . SQoIM Al 2Xg Mo Ec
o CHYECl BUS T 4 UE AW, YFS UL
o T FAM . soig mua ey 2 L SBHE MM
SHYE L AY LU0 ‘hSAPEL (0] BIK|1) - Slaj|of Alglo| #E . %;; ;‘éﬂm Sixl op st l—nx“,== Hlkﬁfrf—r
SN Al Sgel BRI (Gl0Ixl) = ﬁ‘*' PREEs ] = EEw
o £0M AZHS HTS 22BHOF Yhet (1) = 8 82| 2to| 213 B9
Shn
23 + So2|o| YA =0| (23h 24

- 236 -




O —
16 AA74 - 4
=0 ARI0J2] AU 2|4 A Zt Y =0 SOf2| L ZED} ofH|mAL HHA 24 Hd
AR A £ S 0 HE A 2] Sofa| Zzo| MM X|Alo| WAIo| 0| o3k
v v * AURY Aol EHSHS
Zu o ALZAO| O : BIHEI}O| QIS AFOXER AO||A| SHISO] LHS} OfSHE
s ) iR Seig i+ 2 TER U S Ofu|LAL] AJH| KIA] YA FIOT(OITIXI” 22) two, iros, & cor 100
- U F U/ AU 2 T ORI Ol E ST YEG 4 A « AT Y| 1 AIBHO| .9 HEA WILE EOL AN X|Al HAS X|9
e ?Iﬂl Z0joF gL (Duffee & Aikenhead, 1992; Eick & Dias, 2005)
298 sitel 288 713 oy SR, *URIBAIY ZO ST XA FRUCIM T A A CHYt
AR [} 2@ Maroley | :goizp s AHH KA POl =2
A e - AHEA Y TR RIS X
3imet Ay
MIE RIS 2H SPYS I APEXLR SIIA SHES O] 7S ofsHst,
IM SIS0l TN O 2 ALY &
SIER 4902 481D Aowvict,
25 26
=20
ZEZAHA
*
o Boi2| %5 20|40 of|H| LALSO| Kfofutet ‘
=) AeSgdol oigh MM x|A o -
wan
L

27

[Efrgargonsel AslaAr 254 % 7Hsd B |

o 35 B3 40N LIEfLLE 25y

S ZX (e.0. 41002 BB ° X\ 3. wa

+ OH[IAL ZEHOf| 2L ZEa, g —
X|Ax{0] c“y_}g} X9 mg_a o 2057, B

- 237 -




17 a5 1

K/I\R\
EE, AIERE 27| (MM =E8)

1. 22,3474 9
2. =3, 472018 Al D

3. thAle] =&

20178, 19 .=, =4 Ql HAE D
sy
0|2 Y397 &El 6. =290 o8

I gILFATH

1. 22, 3474 2 A 1.28, 84714 2

122, 5P47MA?

»me Mission Forwaird Scouting

1 280 7 7h 9=k
1. Atmospheric Density (%2 37 2 ) 2. lzkel spAd o g)o) #hat Gl Hr It gl
7h 8- Al <)
2. Low System Mass (711 & 2 ) 3 PN, F e TGN AR ALY BAT, W H 2AT
3. Autonomous Flight ( #-& 1] )
4. Repeated Takeoff/Landing (4 o] 5t ) 4. $7400] A2 ol vl A= 9 (V1018 Aok, $EF, Wb, 44
5. Survive Mars Environment ( 7}th28- 314 €] 817 ) 5. JuAbE S ok 9]o] BAlS

%BB%ECIADICK

- 238 -



17 a5 1

i g

A EH) BAL 9 (sk= 272

1 S EAE 591 F0) 247 (2015 W 12 9 14 A E] 27
* gk, Awe), Best, £ 5 ol ¥ A Sharels) (thekEs]

g wop A3 4

(LR
)

H 7] 2%} 241,000 A7 H 87 2

E
“AZIE ST Y AP F
gl

u1

,000 22, #3115 vk g e

http://biz.khan.co.kr/khan_art_view.html?artid=2015110516022918&code=920100

) 3

vk W

2 vs AT

Al 228l (ATM vs. UTM)

Y A5

<= (el , AEAS)

E gAY (Transcendence, 2013 )

LAY
LI

- 239 -



17 a5 1

|

2ztoz 8t

PRSSBih nh :
B0|E4E 0123101 Al Ao| 2124 i)
ZEE ASSHM 0|ES i

QlejAt2}

TARS

2001 ABOLACIO|
HAL 9000

QIZX|SO| AA}
> EZHZ|AE{(Transistor) 2| &&H (19544
— AFE 7 |=2EY

> 1968 “2001 ALO|A 2C|Af0]”
—» 3041 FB QIZH4FO| ALITE7KSBH 7 AL
CHSSIE 2

XA & Hol LA w21 4358 & Q1bel 147 B3

IBM Deep Blue

IBM Watson

ORI Rl S ARAT, 22 W 5 e AT

2]
AA

Google AlphaGo

o
=l

- 240 -



17 a5 1

0| 582
Foiung?
10| HOIEpE 22 Porrs
eI gauc —» s |
a £ . ’d‘mt )
: ||

AARZ
clolEf2 ]
sts

- CHE ARSIt &
UoBLE| 22

- 30| S3= 10|
AsZiAfol it
BAREE A

RQIx}s

'IBM Deepblue
(1997)

>89 - 148

Intel A= -
I2M|A(2007)

>3 - 100g0Jat

= H2|AE| (Memristor:
memory + resistor):
JEHC| Y0 7HsEt Axt
—+ CPUROISS H2|AEIE
OI83fA ¢

=

A

n‘,.,,.rr,.“.a,,.f.‘mm..‘ o i “/h 4
et LTl
P2 % ol x

bl

dovzr gz e =2 /g A7

- 241 -




17 a5 1

3. Ao =&

Inertial roference
meridian

Groenwich meridian

AN T 24 rf (0 T Lo o by =

A
KR

3. Ao == e 3. gAe =

External Forces and Moments

T = kp}? P FUNCTION
M, = kyo? LIFT ATTITUDE
] N CONTROL
PROPORTIONAL

M, CONTINUOYS ™ PROPORTIONAL
\ ON & OFF

FORWARD
THRUST

F=F, +F;+F3+F; —mgay PR

M=r; XF;+rxFy+r3gxFzg+ry xFy

Rho, +M, + Mz + My + My

ORTIONAL
N & OFF

3. thAll €]

AMAZING INMOTION

|

-
“ N

- 242 -



17 a5 1

4. =29 Fg

The Picobug: a Mesoscale Robot that can
Run, Fly, and Grasp

Michael .

&

A3 RL A=A 2) (F371%) EA

R EETEE

* GPS #8973 (¥4,

324 A =g A4 sty A 1A & shotst

e v)xe) B4 BADOIA

N4 A

3) 3 Hl

TIHYL AT L e nT]E
- O M aAIs Y fE dolE $408 N9 38 BA7E
- AAAN R FENA A&

- ouEA A E SR S A= 3EAR AN T

- 243 -



17 a5 1

4. =20 B8

5) RTK-GPS 713t §]3] 214 A| 2" 5) ] =3 u] 9 (RTK-GPS 7]¥F)

User

Satellite
J ; Drone (Rover)
»
=, ;
&
2
v v .§
%,
%
& %,
@\‘Q’ & g /(;,
v & A% Gy, v
€ X g
+& 7%
| v
A

PN

RTK Bade Station QHAC

5) A9 =3 ¥ 3 (RTK-GPS 7]¥F)

Outdoor
Swarming Flight

195 HE|SE/Z2HE 52 E& W HAZFT HRH 7H'il]

4

= 4

- 244 -



17 a5 1

. E= Cﬂﬂﬂﬂﬂ

Sy L )

3) Al 1A HA LAY EZI = AT

s d?ﬁi% A=

6) A 2 At BEJF =8 _F2FH Y

D 4

ALY 5FE =2 (A7) Al 2 A 53 =8 (dA)

- 245 -



17 a5 1

o qa A
O KI\R

6. =20 ¢4

(Electronic Navigational Chart) #ll 4

1) Mission Planner - &. & &%

2

3.

4,

w

EEER]
oW FelA B

2 g HILS UAV A

REEESEEERERESS

1) &
2 HAF
3) e e

PEEERE

£330 o7 232 E9llo] (Firmware)

= 2k

N
KR

Wirad

WELCOME TO THE MISSION PLANNER SETUP WIZARD.

- 246 -



17 a5 1

CONNECT YOUR AUTOPILO

your autopi

1) Mission Planner - & 4~
wConnect S

CONNECT YOURAUTOPILOT
mpuler via the USB

doquate powe, Cony

FRAME LAYOUT

P 1 your frame layout from

s i

1) Mission Planner - & & &~

Calibrate your Accelerometer

ACCELEROMETER CALIBRATION

1) Mission Planner - &.& 4

Battery Monitor

Battery Monitor Configuration
7 =
sing’ ¥

- 247 -



17 a5 1

Do you have a sonar afta

1) Mission Planner - & 4~

Radio Calibration

Radio Endpoint Calibration

[rova—Y

Radio Endpoint Calibration

Ry ™—

6.o2° o8

W N | R

1) Mission Planner - & & &~

w
Flight Mod|

Flight Mode Selection

what fight modes you want based on your trans

Verity Current Progress

Use ths 0 very that you meet all the b

™ your aut

1) Mission Planner - &.& 4

- 248 -




17 935

oo

L

1M n Planner - 2 & 4

GeoFence Settings

- 249 -



17 a5 1

6. =2 o8 A

T

2) QGroundControl - & 4

6. =<9

[e)
&3

s

AT

2) QGroundControl - & &

- 250 -



17 a5 1

~ —

6. =29 &8

2) QGroundControl - 2.& A2~

QrourdCornel it

e s
2) QGroundControl - & A2
o QlsundCarndl v 13

oSl dRax

quz = o]z
it i

3) Mission Planner - E=&9] 2§

KRS

- 251 -




17 a5 1

K/I\R\
EE, MESE 271X (20| =8)
1. 22,3474 9

2. =3, 472018 Al D

3. thAle] =&

20178, 19 .=, =4 Ql HAE D
sy
0|2 Y397 &El 6. =290 o8

I gILFATH

1. 22, 3474 2 A 1.28, 84714 2

122, 5P47MA?

»me Mission Forwaird Scouting

1 280 7 7h 9=k
1. Atmospheric Density (%2 37 2 ) 2. lzkel spAd o g)o) #hat Gl Hr It gl
7h 8- Al <)
2. Low System Mass (711 & 2 ) 3 PN, F e TGN AR ALY BAT, W H 2AT
3. Autonomous Flight ( #-& 1] )
4. Repeated Takeoff/Landing (4 o] 5t ) 4. $7400] A2 ol vl A= 9 (V1018 Aok, $EF, Wb, 44
5. Survive Mars Environment ( 7}th28- 314 €] 817 ) 5. JuAbE S ok 9]o] BAlS

%BB%ECIADICK

- 252 -



17 a5 1

i g

A EH) BAL 9 (sk= 272

1 S EAE 591 F0) 247 (2015 W 12 9 14 A E] 27
* gk, Awe), Best, £ 5 ol ¥ A Sharels) (thekEs]

g wop A3 4

(LR
)

H 7] 2%} 241,000 A7 H 87 2

E
“AZIE ST Y AP F
gl

u1

,000 22, #3115 vk g e

http://biz.khan.co.kr/khan_art_view.html?artid=2015110516022918&code=920100

) 3

vk W

2 vs AT

Al 228l (ATM vs. UTM)

Y A5

<= (el , AEAS)

E gAY (Transcendence, 2013 )

LAY
LI

- 253 -



17 a5 1

|

2ztoz 8t

PRSSBih nh :
B0|E4E 0123101 Al Ao| 2124 i)
ZEE ASSHM 0|ES i

QlejAt2}

TARS

2001 ABOLACIO|
HAL 9000

QIZX|SO| AA}
> EZHZ|AE{(Transistor) 2| &&H (19544
— AFE 7 |=2EY

> 1968 “2001 ALO|A 2C|Af0]”
—» 3041 FB QIZH4FO| ALITE7KSBH 7 AL
CHSSIE 2

XA & Hol LA w21 4358 & Q1bel 147 B3

IBM Deep Blue

IBM Watson

ORI Rl S ARAT, 22 W 5 e AT

2]
AA

Google AlphaGo

o
=l

- 254 -



17 a5 1

0| 582
Foiung?
10| HOIEpE 22 Porrs
eI gauc —» s |
a £ . ’d‘mt )
: ||

AARZ
clolEf2 ]
sts

- CHE ARSIt &
UoBLE| 22
- 30| S3= 10|
AsZiAfol it
BAREE A

RQIx}s

'IBM Deepblue
(1997)

>89 - 148

Intel A= -
I2M|A(2007)

>3 - 100g0Jat

= H2|AE| (Memristor:
memory + resistor):
JEHC| Y0 7HsEt Axt
—+ CPUROISS H2|AEIE
OI83fA ¢

=

A

n‘,.,,.rr,.“.a,,.f.‘mm..‘ o i “/h 4
et LTl
P2 % ol x

bl

dovzr gz e =2 /g A7

- 255 -




17 a5 1

3. Ao =&

Inertial roference
meridian

Groenwich meridian

AN T 24 rf (0 T Lo o by =

A
KR

3. Ao == e 3. gAe =

External Forces and Moments

T = kp}? P FUNCTION
M, = kyo? LIFT ATTITUDE
] N CONTROL
PROPORTIONAL

M, CONTINUOYS ™ PROPORTIONAL
\ ON & OFF

FORWARD
THRUST

F=F, +F;+F3+F; —mgay PR

M=r; XF;+rxFy+r3gxFzg+ry xFy

Rho, +M, + Mz + My + My

ORTIONAL
N & OFF

3. thAll €]

AMAZING INMOTION

|

-
“ N

- 256 -



17 a5 1

4. =29 Fg

The Picobug: a Mesoscale Robot that can
Run, Fly, and Grasp

Michael .

&

A3 RL A=A 2) (F371%) EA

R EETEE

* GPS #8973 (¥4,

324 A =g A4 sty A 1A & shotst

e v)xe) B4 BADOIA

N4 A

3) 3 Hl

TIHYL AT L e nT]E
- O M aAIs Y fE dolE $408 N9 38 BA7E
- AAAN R FENA A&

- ouEA A E SR S A= 3EAR AN T

- 257 -



17 a5 1

4. =20 B8

5) RTK-GPS 713t §]3] 214 A| 2" 5) ] =3 u] 9 (RTK-GPS 7]¥F)

User

Satellite
J ; Drone (Rover)
»
=, ;
&
2
v v .§
%,
%
& %,
@\‘Q’ & g /(;,
v & A% Gy, v
€ X g
+& 7%
| v
A

PN

RTK Bade Station QHAC

5) A9 =3 ¥ 3 (RTK-GPS 7]¥F)

Outdoor
Swarming Flight

195 HE|SE/Z2HE 52 E& W HAZFT HRH 7H'il]

4

= 4

- 258 -



17 a5 1

. E= Cﬂﬂﬂﬂﬂ

Sy L )

3) Al 1A HA LAY EZI = AT

s d?ﬁi% A=

6) A 2 At BEJF =8 _F2FH Y

D 4

ALY 5FE =2 (A7) Al 2 A 53 =8 (dA)

- 259 -



17 a5 1

"5 F1"--Al 180km ‘E& %

6. 29 &8 6. =20 28 e

. — -—“1:47':0

2) CLEANFLIGHT - 2. E &2 (o] =8) 3) RACEFLIGHT - 2. Z &2 (O] H EE)

Welcorme 10

LCLERNIFLIGHT 5 Welcome to
ey i Cmig - Cangarater 3 M) ST 1 Yy

i i RACEFLIGHT

RaceFlight - Conigurator,

- 260 -



17 a5 1

6=~ T o

4) BETAFLIGHT - £ E 24 (H o] =8)

S seraruiGHT

o pt i i

4) BETAFLIGHT - & & 22 (H o] =&) 4) BETAFLIGHT - £ E 24 (H o] =&)

o pe e i

: s BETAFLIGHT S BETAFLIGHT

6. =F9o &8

4) BETAFLIGHT - &-& &2 (&

4) BETAFLIGHT - 9 = 22 ( glo] A

g seTarviGHT g seTaruaHT

e

- 261 -



17 a5 1

taput Polanty
Positive
Beep Strength
120
B« >

Beacon Strength
200

Low Voltage Lumtor
3.2 Vol / ool

Gowrmor Tamet kP
THR 70 % - 6092 roes
o .

e
Rearmion overy Start

Proorammma by X

o g
B -
e
. S W=

—— ]
B
e

RN = i e e s e

o oy
Postive

8 sLrteiSute 16614503

|G i< ook Seect ATMEL /5 * Qouont
SLabs ESC Sewp  ESC overvew Motors
E5ce 1 - Name e
for Multicopter Motors
ERETY BLHel S Reviion: 16.5
Startup Poveer Hotor Deection
Protection

|-

Motor Tming

7 ELMeiiae  Save Sceenihot
Make nerraces
s
) Programanng by X
PP M Theottie
1052

40
- > o W« >

PP Max Theottie
1956

N

KMRI

- 262 -




18 aF I -1

L Ay} vpste] g
WS AT agt BV sk Al Axsidie deolth 2¥ud dEa
o

WAL PUH SRolTk viEol} FA 5 & BFL PO FAL AT
of o] F2 H3, WH BFS )Mol 4 BHOR ololriold AR
T B3 ol BES FAETE HOE AU A4S AT, thF ofeldelz
oAl EHS S AFL THEe] Wt v, WS AATN 17 BAYS Mgos
MBS ARF] AT NS AT AN S TR WHOE ofolrlolE HEo]

5
5
ou) WTpgel e ele) Mol AMAESL ol FolL) ole AFol wet 4 Qe S
o] QAHE wete] WHe g EA% A0S B9 S40] a7

X} ARl | = Atdlo] = oA =s = Ol=2tE
o—|_, (= ! AOI-I7_|I- (OI-OIEIO‘I) =T=
Oz &=
Alaysf ApAl2) i A
=2o= =1 - =
= > ops = = | 2FE
— JHp1/x] &zt ,;ﬂ%)o/ gas T
=7

<2 -1 oz &tsnt 2ol Hiw

WRDEE ol F Wo] the AL MO, ANHL ANt XS T o
P WHOE FOH2 ofoltiolE UL oleltolE TANY 4 Y=S AmsHe Aol

wWFolME T HEEFS 5Y wEoldle Aol oz}, HekA A4 rHtew A

AZe] FA7HE sk = m¥o] FAISkE ook Tk ARAle] AZbolu ofolrolE e
Aoz FHsto] AEe EoUle vied] Jde] ozt A Egou A 285

- 263 -




18 aF I -1

Ferle U slele BAAEe AL Ao Azl ooltlols sk Wk
o 7pdelA Hshok de.

olu} Azle] Aztolu} ololrot @ale] Al TA FP5ElES FHeha Aol o]gol
7]k wojof @itk v ojeltiele] Hskael Aal Fololw, of Aot Azl ol
2 go] AL AASHE 7l TR W <l4jo] B,
wof whesshl 1M AZe 127 FA B RS Be )bl 4wty we
v me gwage] A9 Al Wold Sujel gtk AAle] F)EE Az ofolto]
2 oA WFEER|, 27lo] ofE AHBR olojHof sh=x| AL, Tk AEe] T4
of Tk Ajel4le] Wasih

2. A AE S 7197 A% SE S

olEidk Bl WS Holx BAHAYS 7o 2o
3 AZte FolHQ ojolriolx TaEl HelHel FAlsA
2lE Bajshe 2o Tkt BASAge] Bag ol
ow] W T AN AolAE Belde viEow @ Feld wET BAUGE AN
Sold olAE FHAHAAY A @& T2l A V1% SO @ w§ ZRolA

7= F 835tk

A HoQ ke 9
B. 94 B 9

C. e}, 7l1& 5o w3t wFomAMe) WS
SHle] 7Rt e oAl ofolyolz slaL A= EAls A Weke 3] sl
e}

A BEe BET & oM, WHE AR TFR At Bet AR} BARG
4 5o AL 719F - A TL WMol D Zoltk =3 H8 7% Fo| @ g

- 264 -



18 aF I -1

7HEA7) 9% BHo2Ae] BHAFE olp)r} gk

] X Q|
ofo|ciof Fast ofofelof | | TIOE
- (o] —_
ax 3| | | P BB |(MS) sz
= & 74 7
= = = (I:l = I:IE) = oM
- (AIRIZHZS, -
Wz | | @zisofolciof) | | (otolciot-28) |
e
<12l 1-3> Folx SHHZ S st LY M

d& 501 9o ARPF AN o] FAe] THE = e DAe dAR
BE DA gy FA o] BTk
YAuEL S e] Bl A2 AlaL 'Y, Aol AE 5o AAAY Fol 2
THR o= JUU ofeltjo] Fg-ttE, AAIE A 2 Btle Y Bapel o
== W8t ‘6}‘3}
T

oFA YA 7193, oS FlZn e BAL YAT e dPasPe
Ttk

ool W SOl B Hel BA B, BUKE AR A% BA, JAEd 52 98 o
st ofoltio] 4k%, EE, BIh /MY, AL W B o

mlel=R), SCAMPER, TRIZ 5-& %3l ololtlols 4, H#IaL PSS b1y 52

283t ofe|yoA S TASelH, A7 FEAQ) MRS A’ WHAT] B
W e Tl FARSS Theshe AR EHuedE S g 5

- 265 -



18 aF I -1

Il 715F gz 2 o) ofn)
1 o) 2
A 2joli} o]&o] 7)uto] ® Fe)gl ojoltjoliz oA AR
stmst 7] BRI Aste] Bid olslE FI wHe] B4 i £ Qe

Tl THete AS RSl W} UE olaishs Bsloln, WAl B
AT PR Ao me vAA S RohhA AT &9 BAS A AT 7o
I BUSE Bsjoln, B e UdE Bk 2] A A1 el =
Wk W) ol23 AL WAES BAS AT T FHo Aok

2. Fetma} Zuk wm ST Ak Ale] Sl

sstmat 70 B m s AL Aol felAee tres

b E2 A dYE 7o s sl A Bajt e weo] WA

b ek S ofsfsly] fal et Wie] A3 &5E WPI.

(Wb B A4 ATE viEo g ANE FASAE FHo Fot

(th Astoll o] Ay FASEL el olsfstar, AshH Aas s}
213 otk



18 aF I -1

1]
J&"
g
>
o
Sl
Q
]
rr
oo
o
ro
=
El
Ho
7
_|
m
>
<
El

)
=l

©
>

)

, sfoltlo} @& 5

B = H]:-]]
Pgajo] wr A4H0|T AHA 42E FH WSyl Baslh

() Hshshs Z1a ulgel B 8dvl e gtk 348 s

it

f
iy
e
e
S5

() R BEEe] TR R ERTH Feto] vl
5 okeh, B2 o vlwsei] Bhsick

o]yt Faw} 7]Hke] WS Z2 IS sty 93 A= ted) 2ok

A

ShA
5
shale] Szl Al

Holl A3t 4371e< aAelst=, 7Idd LJ%“C-L 549 LL—IX}Ur TFHEEE 8T
T At WSS AT F A DAY 7S AdYsAl Hed, A8siE e

l'l

B 719 $4 48 5 A ) AR YN e = 3
5 A8 292 B AIDA S PRES WS TEHT, ol kst
S % Sgen I8 HHOT WHUEE AT 4 SEE Tl UL
& o AL B A ARE ARV £ WA F W R 54 5
A9l 22 ARG 98 2 Bas Aol

- 267 -



=

[

ol Fgsha

[

2F Aot

5171

RE
o
O]

=]

=
7124e 1Y

E

A, 7|
1

£
]
LW T2

5|

EVE
o

<= l-1> wap 7[Hke|

5
3} A7 A9, Al

o

P wS T25S hde oo
HA
o =

H
fua

WY ZAMo mE
~

e} st 7]
T E

18 aF I -1

N
KK

o
o

3

3}

Ags =@

Eay

]_H

o A He

&

)

9]
yil

2 Ale)

it

ERCE:

K<

-

27

B WE2

!
&

|

of

WS E= waAe) AAD
o,

-

3

ox

v
¥

el
NK

mm

g FA A9t 4F7]

el
T

g

A&

d

A

d

- 268 -



18 aF I -1

tip

ol
-

oJ

shk= Z40| OfL|B22

ME &g

Mz

IH
loF

ol

)

a
=

5}
5|

b w1ty st

171

1o

i

W xS

I

(L)

=4

b gl Wl of| g} g5

ks
pud

ol AA

ks
pul

7ol g S8 HEIITE

T

ks

-1> 2}

i
ar

<

=
10

<+

ol
==

od
o
Toll
ol

ol

[
o
X0
Kl

- 269 -



18 aF I -1

;01_
Ny
Ny

57|

o

0{0

-

EOf| 7|RH=

(1) 24

A5-71

3]
2]

td = 28

Fod

S

i

oy

mu
_fo_l

xr
il

s |

g

of
Hio

-—

4

s

L2084 F

7 2

2t E2)

Bl=
=OoO

= oy &/ 22l

o/&EL=,

AT
2A 7,

/

: HAS3

Z2 03 LY

2ot

to{ 7H

M

(1) W= x4

2|

ot

- 270 -



18 aF I -1

| 89| ol

tip

7| Hdoll

Rtel S

.2

ol
==

ol

2 oL |

11

1o
ul
Kl

1o

I

H

Soi| o
A

LK

E
2l

b

(L)

1

<

S| A
2 4

od
=

o N
AN Z

.

&
—_—

)

2

(

3}7]

b geiE) 44

£

ke &

S

3

ofu

&

B
=
gyl

0
il

et L8 HEsh

(Lh =

- 271 -



tip
e OlO|C|O{L}

18 aF I -1

7l
o0

ol
~

opetmut 7t BET = Fot

-3> 2}

s
ar

<

KH

RE
0

ot &= oAl

Klo

i

=&o] =2

217

=

=71
ERE

|

=1

2oz A

2=
- 272 -

A
-

EAFA|ZI

=3

=2




239 A Ay

o nj2f Atejof

19 ¥a&F5 11 - 2

=0
L
__o_u_

ofu

Tor

A

[

A7t == siesdadol ofFox7] ¢

N
e

gol el

AR

=

(e}

0
0%

ol

o

|2

Tor

J|J
o%
<
ol
ol

Hu

o] Alxtel Abeimt

o siesdrdS

T+

=

[e)

Aok 29 wolA e

CECI TR

ol

o

g)_:l

a
L5

5t
5}

Tor

stet.

ol 7h
PG

1= ]

[

o035
B
37t

2218

bl
ol =l

9

che AolA Ul Al

—

]

dfe 2¥9s2 AR

o4l SabEl w802 of2ojx|w

]

[ife]

1_.u|

oA 2AA RA T &

ofolt]o & W oleti

AFO.
1w

va
op

)
o
r
m..o
o
)
ok
<
ol
™~
ou
T
Jlo
ofo

<+ B

N B
Lﬁ 7o) mm_| @.
CUE

- 273 -




19 ¥a&F5 11 - 2

Al
S|

1)

[¢]

I.

=l

SUSIE g B R

8 A

J

<At 1 - SRR A2 +F HE 8>
AE 240 g AlAPg2 vhgste] tha i o] 2O A s AAsH
¢ AR £255tn ;5 WS Ug &o 23Rl ole WHA 45 WG dYsH &
: Ztsto] wpstuante] Zxet YYuso vt A 24E o+ AT I
¢ A TPAS0] it ol A Qe Sl 2ol FSIUA] Eol digh 71
] g Al R ol E 5=
: AA =S o] &5 TEE o] ¥Yoldtes &2 NEe ¥YAA "oy weh 4
i & 2AEE ol WP oI 492 A =S I
st A7 dYus me2 o s
4ol 712 H gt 99 Fdshl
HIH IS _
g9 || Gems e | 2y =X Fe 2y
- Il. M=} &A
e A AH|7} Boiolx| et
g |22 || 4MEA ol > 34 ok TR g, 1 oafl 22X
ey et 2E| | M2e A2 oju HsP| 7|He2 wyEsP|
0| USTIR?
D3 033 Il. 422t A
=x || et = 7. 23| Aste » MEfH B2XMg 9IE 28 HEs
— =20 4 = i — 2=
Mz 121 MERH 0| ofce AAOIE2E HE ST Ol sl 2At
AekS Ie?
ll.@=e| olg _
D.4. Hm[jg'i; — > fl=of odAl olT| 24 B}EHX|
Hio 2Ho| A 7. FE|MeolM xo| diod o|s 22| £ 0|35
2t D41 = » Bl=o| wyo=z QI ojzy 22|E ol s
= XS _ _
AR | | arar | | B2E Ol82 Mg 2% pietz 22| X}
dut de | 7|2 sopEte?
D5 V. i ZHX| Z|A » J|A|e| of2dn} pEEl X|Al 15 Lo
%,Egﬂ D.5.1. 4. 7|Hof ede Ao EAlds] 27| olo|t|oE
I = - — A KK Ct al g| |
RATHAL KA | 7510 7|72 Ba=| | » Jé.ool =2 gatiel AHd 2] ZAt
o = 727 O|F Mz 27| (5tolERY})
D -7 =g 9 2017 Hetust oA HHus 209 A8 ARds AE

- 274 -



19 #1235 11 - 2

L gABA7E FoldA da dar] 7o wHsy]
[ZAg |- WMed= 1- 7349 2982
MFUR? | o Axctga 2Asts A
o ° A%< TEY WY olorle £1 Mg EA WA
S| _ENRE | o astaol o] MY wE Tol ®AlG]
HEFAUH | (moixte, HolaE, Muimenls, AUABY, Gl A 5
o Tz 24 oy
222 | WadZ 2 - 1doz HolA2% Ho| 18 BHMI
dslg | o wgA=s - gu Hls JEun A 93 Pl
AAHES | o Mg 4 - AFE| ThAS 3 dopu]
c WEAFE 5 - Hatzl /1E Lotu
AN| marx |- FHEAH Ol Jgos whEod AF Hojur)
olol g ° HEd2 6 - M3ty P er TG
- 12 - F¥o] BojE ofF JiA] 23 271000 04
- 22 ¢ oE] g1y Heelo] 422 22 BmE ofojtol o)
we g | - 354 @13 ofoltlel & A= sl ojoltlo] 3 Hsls)
- 45H3 : A2 ojojtjolg Ziths] 17 4|
NAZH | o WMadZ 7 4% B/ W A7l e
Ap) [ Z0HR |- 1%7}ohE W] 9% F 3 HAY He Motwo|
s - 4EWoL 2oE AR Wt UE AE MHE
Best7l | - A3elAEol A7) B Bl ¥ E)

2. Qe BAL A3 Aol FY AFE W5
[F302 [» MadF 1- 2948 3932
MEUR? | o 9587 A48 FY Ursl ¥ 2AsSy A9F
co o A% YL LAY oloprlg =1 HE ZA WA
SlOEAsE | o st Yo MY WE To] EAS
HEFAUH | @zed, dumE, RAMEE, YAol2Y 5)
o BE 24 s
[.Ax2 | o Wgd=F2 - HFed A J3} Loy
AHR | - e 5AS S M SollH B 5 s Y AT
HFD2AaA | AR HHEIIAE U =7 H HE)
o WA 3 - ofo[tjo] TSIl : A=l Az=e EEH 2|
o= |- AEEI daol2Y Lotz
AN ooy | - Gl MEe] B Yopro)
CKTVHAC2Y BE24 - el Dehmo} Fee) pruoiEe
(http://tv.naver.com/v/1720356)
- HES Us 25z AEY 3= g2y 7
wEgs | o WSAF 4 - AP AS AZ A M9
- AIEE HE AE AE M52
NAZHE | » Med= 7 - 45 871 U A7l 95
g 20t | - AP0} 0hE wHEe) 228 Y 3 HHY Fg Hotwy)
e Azlsr) | - AEEI 245 Bl ez Wit THE AFE HE 57
— A3l AE0] A7 BWrb B Sk A

- 275 -




19 #1235 11 - 2

3. WM=el woz olg we QY wg Wz 18 W7
[53=2 | - Medd 1 - 23NN 905
HEUR? | o ANSHE@ZE 01850 ¥ $ & A FopEsDH EASHy 92
o o Z9lolo = HAxle] 5t olokr|E =1 WS EAH WA
S SR | o shEol Lo WA WE To] FAE]
HSFAMH | @iz A Hze 22, vR wYRE 5
o TET 24 ohyF}
1A~z | ° W23 2 - 92 AT 204 AEEE A=o| Hlaf Lot27g?
Lk - DA HAE U=I}L AREE 2 BEE
- #H=I AR FSE A2, BER, HWxe o wet FE
- HAE AP o AZao|M Ab2EE A0 Wl o]0k 57
gummas | ° WEQ 3 - VR IV -?-Dﬂﬂ:ﬂaﬂlﬁli:@_}%ﬂ}ﬂ?
- Roto|L} VR HE AY A2 % s T8
- ojElE~E SH H¥ EVEREST VR B42 2m 7vd M5
AA (http:/ ftv.naver com/v/1467916)
Lar = | ° WMed= 4 - A= 2ol OE nH R&2 Wetz JEBAL
ol g - #zol B 0| WHE AAHE| Hojmo|
- =2 @z} otygaly) Bl URTE M= Zold ez o iEls
2E Hojr7)|
wWH | A - He wdEos ZebE ol AHE Holw7
- WEE o|E2 AL T ~AE=lONR) A
- wmEoz ol PebE De 4 g Bz Jel7)
VAZH | o Mlsd=5- 4% B/ 9 A7 9 o1
xa) ot - A7F O wEThEe] 955 A B HAY e Ao
Hl= - 4mEst 22E wioR Wit I3 Bhe 2 E 35
Falstr] | - 9= whd oha M7
4. 71719 sty AAE A2 ALt A )
[ 2302 | - H2dZ 1 - 294N F0=
MeUR? | o AAstaat 2ASts A
cel o Mztel ojofr] W m2S AY MANY WE 2 WA
Yl OERE | o ro] Lo W4 wlg o] ®AEH
HEFAUH (g, 21, QUMY KIPRIS 3)
o BE 24 ehi§l7|
I.A»2 | o wgdF 5 - Aol gF2 Jtetd 7|H 9 5al= o|ZH Hrtg?
AR | - zaglo 279 B2 91 HAES =S T Weun BY
Betmmas | - TAPION B0l B2 YU HAEE EHE W 3% FFY)
- 2A}17] eloflAe] HElE malold IF Boz AFEY
a7 o A 5 - A9 Y B AAANA S FHAZAT
- I3t = - A4 AAE e HFoll ta Lots ]
olof N - WAl A|Bo| oto] A3 vs ETpE Al gotw]
- - AlA MAAEe AN dobg 2] (hitp:/ fwww kipris.or kr)
o BlgA 6 - ooz} FHA A AN D517
FEas | - ooleza) e ARAgs AMe B 2AE = Fe
VAZH | » fIad@=F 7 - 250 29 gerdd AZ olf Z2/ot7
SOt ~AF oY AP EHAARFY, BAEA)S a5 25 FS
e i AN B35 AdEE A
21571 - a%o] 2 ebHe AR olf Zab Al w7
- 53 AEY olg ZgEH oA o7

- 276 -




19 ¥a&F5 11 - 2

<A 2 - QYR 7Y e st AL

ge |l 2=9 <

() - F9olM e=v} sk 84S BAslo] Ho o|Esi of
HAZNE (29 - 0 BA A oIN A AL 7PES ofsfely B8
(2) - BT & IE IS T, HREEY TS 1Y

]

=

4 9lek

oltt.

o
o
1

e .

wa] 58 WEEY w65 88 G ETE
0l us Wt &% g5 [ sE oy #5 B | #old(x)
&% | rog =00 g9 o/sE 2¥5y, I8E GUSEE U0 § ‘
=
3 #e @3 8200
FE galA TEdl
= <gEp mHE g w2
=
&1 e adAl e . muiE
SOSE |82 40 29 058 8511, 2uE $ISBO B¥E THE + AT B #E US> ani BE2 1 Y8
z EEEE] - Ao 230§, CFE A q
WIS o Az mE Um0, 202 4EEET, UZE |cewd| DSoI0-05 - EUlE, BEs Wy ol 4o FoB @S % EEC
A= - FolMY 85| - g8@ 29 @7 aed,
e o HELRY 2= RES 01D E +8 X A0l HUSA st =0l - WOl MOIRIAl R B,
. M3Mom tiBol 2oLl FSAE th0INCHE 2Tt AR @A olof ok - GHAB OSE d BEY gel
S2H50] HR0ICH SRl RaAD ME 228 A2 FI HED Lo A0l Fals ool O1EE WHHA UTE Pt
S® =0, of HI0F SID Ol MOIEAE D R A0l SRSICH 20 Sct & oEl
QA YE +eel AEs ololEA EL BoHE BaYow = U Holoof &t PEEEE] - F40) @ol @80 &
CHooiDlold 2ol Eals AE B ZuETE | ofiat JHY, UE, al, S g 432 = % Fgeg
Y S 42 B0 ASSHE 0y RisE Y= 4, o0, e AD=D P 2501 Loin 22l & of o
om 2R #zH Sel mEDel SES ofols0l + 9 B30 BME s e
2ADH O/EE 2T TEH U s oo o f & Us aTEE wE 28 J—
caE I=sol 2 Cieel  HOIUE I 4 E HTaste wEzaen 1
B 2 5
ol 2 XtAIZ 20l 0l S35 [® WEe| AlA - BUE M E A=
= Htolek, 29l ol s # [ WE Ol o] - W21, 221/
@ =elplar HEdy B WE JlUE ¢S50 SN |- AR st
eme
2 i P11 - 28 42
a5 sty - 85 E5 ARH| AtE() W Hal| &g [ &g 8 W G Ee 10
ol uig EEN PR & | FAdG) e | -¢F 4% wE, 3R
=a[ oA 2 et AAL|@ AL ol
. - =g £, 2EA A8 wHE W | -sow ABel Pxe s
4 sEUt ORI
F - Tl AL SO 2ol o
S 2 oISSH=R MBS RS 2tus | P8 2t 21 ot Wy
fY |- 82 = ay0M 29 olse " & WENIA A2 OIICIONE U EEABIE
235 SAICH o
TN TAe I AFECIEER I
e |mas ox "o e A LA HAG ORICIONE (1 AN | mamop
A E & S0 RS OloICIONE Lhed 2358
rperer w4y
Srol AZF? SHEHEER ey 2 [ sto| oS L Man I:ﬂu‘ w oW ]
1 Ofiel £MOIN K01 OlEB- WrerE TR LIEKE HAC
- e - 79 57| -
- 7| - 507 87| s
ca MR - =l j LJ
* WE HHRY| L R 2. 0101~ 1540l BISOIM NS B Olme Melsiol HACI
- @Y BT ‘gz 8|
SHZHRI - REEsl

3 Uohl JIES SRoH0] Lol OIOIAUIAS waltl SAILE

Hely
N8/ B2}
selop
7154 A

2 REo
RE ise0h

- 277 -




19 $1=25F 11

2

o ) i O S [o] e
<AHY 3 - ©Y AR 3 499 E 2 W dger g AX WA
ghd | T A S AFA| I8 s WERE
6 e &7dol olBA &35t Aod7te? D.4.1.4gxr g
2. 7 |92 BEE AEA0] olH JFZ &7t D.1.2.¢4ge] A}t
- AME 7 = = =
e o »29 5t 98rtR? Al 6
9 UEIA 5 A" A7 D.3.3.9ry 21504
74 | 420 3300 535 9Y 2ol
5 SE | 580 B30 B30k ¥R ¥ 4 90
5 =] :
EE ¥or|
14 1
 Ajzo] 270 E2E 4E 7
mw | o - G2 28 oA U8 ¥3H £3 2op
ae | T | BN Lfm" J:Lm_ O g | gy | LEHLAEL o)
- olE) oju] gopu] s | mmep | FEARE AU B R 22 w7
5 rav’ Aol ECE 7l (&9 287, B
 <rorE] - 0] RS oAU Yol L =7 Loy
| 9j0] 2topE7] 7] (O3 H442E BOHE)
— A= 7pA] A7 o FopH7| & T3t7) 7jE0E 29 oot 47|
R e S s, @938 - ol 71 2ot 18
& eI =E00 Tay Yotwo) BE&7] | - T4 U 7PRol o LGS 42 WE 499 ol |
we] wayg g tof Aziep]
= 7] %1 P 137}3'-7 e = e :
o deist7] | # Life Straw A2 47 Zei7] 1 o | et A SR eiall 27 -
B T A # At 2] o "4l @ AHA9L57] y
B | 3 sz | - g mEd owA BewR ! T ARG - 9 MTE gE oW TR Frar |
FA | 93 4l %EHOH off 9¥E A Fopus| zq 4942 %?4_#71 oe 294 497
R | 3 A% i I8 3% o7 o Ex 4= 2 o
i gl ' A
o A A 76 5
= £ 0|8 e #3 3
1 A 98 9¥E 35| &)
H3

o
5=

k|

I}
=5 g

ik
A g W5 i

Az

- 278 -



ok

!
<+

o of =P
K B
g oo
5 o
K %O o) T

LA

=
T
ok o

7 W oo
o BRI
< W ooy
go =

B S
Gl Roﬂul

A 60~63%)

172 A7) of

L
ol

wj2ho] 2)3k 3171,

57|
=
(zhst

5

()

70

alo o AT
TR _
LN
= Ny o]
o T B

A
=2

jet Zo] M=z

A

=

8o mo | o
W i | op

B |z

~ Q“_o o
= K
<1 =o| Ufo
o Tl

1_ru|

CERETE)

°

Y53
¥}

st

5}

71,
d

S

=

olop7] =
I 2 7] (

11

A)

19 Yas 11 - 2

&

30
<+

AT Y RMRK
rYire

{u]
ﬁox EEL

< WREmo

M ST FIRAGioN

9

=

A
cE

=]

(et BEAl W Ao BAI(HolAL
H

IO ol
A RN
o <Fio
IZOF  of
<For oo B

- gstprel wyel wAo o

oJoF71(

st
71 71

9

Ut
=
2]

- XK

<]

oV

1o

o
or

m,xwﬂoﬁi T

Tl Bk
oo mog
TR M 50

1

1R}A]

(A

E

) 2o}

o
t1 kipris AJH]A o] &sin YHE

=

b 70~71%)

Rl

T+

2

S

(3
Al ololet Fa4

P71 (EE
(st wbA 72~73%)

9

|

=
7

=l
|
=

2% 9%

7 Bo AEA BAl ofH =3
it

=2

o

QA 7HA 97>
)

]_

171 gt
51
NPy

9

9

A
li

P 7]z

°

S

°

[
a7

=

1) s a7 &0

- 279 -

s
JefA il

% 5}7)

B A B o] o
)2 AARAE o]

171
Fu]oup U of A
AR
=
T XA

fie

=
L

S

9

a

x5}

A g
, Olo]

o
Y= F

]_
a

Z IR T

b
a

+

=

F

15t7] @ ofolrjo] HIYRIAETY

=
=B
2]

-A
<]

5171

(tfs




19 o35 11 - 2

a}
o

Al 8o}

A
=170

_
[i[e]
=
1o

st}

=Q

Z10]

st

P50 ZRE UA]

=13
=

o}

o

==
1o

o

o
el

gt of

(1) &gol of

20|k,

A=
L.

5

A

6l

L g

Tor

ol
‘Bo
o

<t

o

oot

J)

1A 2-S(STEAM)}2] x}0]

3o
g w

(1) TetaTolA thRojxle &

(7}) STEAM 204+ st ¢]o] c}

oju

719, otolejo]

‘Bo
Gl
_—

__01_
50

d

o

Aete o}

<

]_

L

7}

o
E

(L}) STEAM

St
=l

olst1 ZWalr] Zol1, wyPstEe 7|x]9 1}

1=1d
=

tet.

S

o =1

2. © Yo}r}7]

- 280 -



20 Y& 111 - 1

jol

-

o
o
K0

E
wor
U0

ol
~O

7} A& TN

o 22 E A
O =2TT=

SHA|

#2 €2 Of4ct

A |79}

D=1t PC
of Mot=sE oot RE 7 #2lof WE Hofel M7l &2, Hovr Fsts

L
o

(=2 =)o

ojn

M_H_
ol

Jod

[N)
u

o3

-

-

Joll
od
or
mjn

[N,

tS410] =

M

20 250M=

—_

ofll

wi

J4
®K

-_-—

l
Kk

oF
ofn

Bl

ot7| elsf Hutel

Kl

2k

[

NB

o=

= o]
1 =

oA gl

<

ool EH

- 7+oH

s

e
o
a

: 271, HH| 1/637|, =0| 491X|, =4

2E)

Hl

=
o

: 17, CHOFZ CHX| 7}

® 4=

25 7ts) 1,
X|(OtEfH) 27}, £20EE STHO|

I

01_9_)
= O

170(tEZ0|E A

=
=

S88&, LIMX] 174

el

= PCAIH A

L CE17H

2747t W

- 281 -



20 935 111 -1

THE ARIALR

49

=

), FMEtL|2 R/ 7|s

(Micro SDX| &

L
o

2olo 7

500mmx400mm,

. MP3&

Uy

)

to|a =5

u}

X ot
— e,

1

(a27]:

)

ol
—

(ool =5

I

for LG ATOLHE

- 282 -



I PCAI A9} RES U

o

Azl s

j
-

20 Y& 111 - 1

mm lI of
{ . — o ol of &
-+ o <A T R o — W T o
X O 3 — o a0 o0 pl aa _
K e N w S ou S o
™ meLlﬂw_uﬂ.__._._._n_._ %0 of X0
] m 20 4 op B
"l & T L. Up W ool Bl =" _W
oy RO 20T or of Ko
o SO KT o op T =
M K OE g — o =g 4 od
R = I =) 50 . m ojl
cl =l 10 S of X0 K T — T
20 W s S oo w A
| o™ oo © uel of <
R 4333
X wo % o B S T g= oz
Bo 1o o X ol ol o py
o _L,HM_____EloﬂuhmE wmewww_m
— W0 _ = o
do =§|MQOEA_.._ ko oF
H ol =l il Bl P g
L 3 ~ .erm__._
ol A_.__Al._nA _./|m_| ol (@)
I8 T F W s R or alu
e n- & oE M ﬂ H S oo H m_m =0
mEH ey Q= ol D g
J) =0 ﬂ__n_._wAu@l _M_Iu.mo._.AIc
e ok 5 Rz
G = g o 2 or Lo =y D
N ~O _.:_ .I._uM_nu_L_”_ O__“_ ._2_._._ m|_.=_ W_ =50
. 2 T o
mm E._n__ln__%o:mﬂL_._ T o X
T | MAmETPaE o F
o | om mE s = = 0 g
—_— suol = Mg A U= S
K| Japmuy s st B owi A
B do T Jm_m_lul__l_um.__o_._._ < =EmﬁﬂL|.l
CARE R TI LR ETA
dﬂWE s &I TS o uu <] 30 30 w <k
EO ﬂm‘_w ol _._T“__ml%me_.—_ .“__”_.“_.ﬂ THo g __.___.___” ol = o oll
R I R
AFH o Hl of K wl 1+ oK o] =0 ol o K &
L i W o oo <0 M oK R B oa O oy OF
Jor wr == | W M O o = I = u . 1/
oo | B W g o MuR s
2| e mu X e T YUageo
ﬂ_@ﬂ Hx o Ui =0 M_A_H_WOT
0 a TET X
=1

StLf)

—

=)

AEt
of Lj2Et

A

A Ol
MM X
ot

= T

T
o

2
=

X @RI

2 MOt Ltex] 28 ¢
Mg o
- 283 -

Ch. 25()

b7l olg{2H +34& EoiA oot Lt
O <oty 2E7] WEo 2AH2/oM2 S4lo] 7+

=0O +34S o4t

ChE]
MIHE ot

—
—

(Ol &=l
e H[ 7}

LH



20 Y& 111 - 1
2) HH| 5

olo

Fa

= CHE]

oto| Ltert 0|Hg
[0 45

AL

SLTLIL HHOM = Sate =

w|

7| K=ol M 20t

C 7,

UMY otg) of
AN S40] AR AF LA bt =5 o 223t

o

al
tO| CHAl Lt Eltt o

Ch(2EZg|

-
Aot

AH

A

—_—

(=]
= M

o}
2

S

I

I

A

t0{ MP3

.

o

o

gl, =&Y 7hnolst=
=l

4|0

o
=
0 AS W

Ht
=]
CHE]

—
—

| HTtZt ojefstA
(0l & &

C
T

=
—

FSREICE (@ BR[O ChaHA

o
2

= doke| M7|7t

<

AL
e

I

oA FXOIAM EAH A= +=3otel Aga Fuvt HMLZks A8E LAANFIEE REE

UALE)

F MP3

& B=g HoFs

= E
T T

il

CH &

—
—

(Ol & =l

t7b LEZER] ReHC)

N

L H=2 E A

ok
LS

7t SR

g

&

B2 E
=T T

1

-_-—

dr
ot

o 049 ofetct 17|

S}

| -

=

M=ol 2AH2oMT SLlo] 7+

-

ol
olo

THo

- 284 -

7| K=ol M

| -

—

ol A

CH &

—
—

[0l & =l



20 135 111 - 1

5) ADIEEE 92 HYH|E H[XI2[oM =2[7](af)

O, ADEEN 2REA BEZ I 50 MP3LY 242 MUSICH(AEZY SUHE OFH)
O|N| AOEES €2 HH|(RE)OM ADEE 7|2 MP3LYZ X{-AStCt HH[o| FEHS
B2 FOl= MOUF O|stA fHEDL JS M, ADHOME S0 LA EICH OX 'HH|
E ZAA"EA HHES AEEH)Z AFAZCE X5 242 S2LIR2C0E o] dYE SN ¢
gls FA2 & = USWW?

(O &= CHE]
AOFEEON Wilst MIt= AMICE m{XLEZ Z0|Ch ADIEES SFFA SAWIOE &
= YYo= mTICt

L. O|NE 22| FHOM AMLCE MXLIZ7IE A =22 A0 FAO| ASX A= =2 o

HXb HIOHE Afo = WX| ot of 'gko 20t A XISt= dyols FA0| AS?

[Ol&El= CHE] F2 S0 2EE g ohs0| Boh O] M3 s AfEe=E HX|l= ofHX|Q
of AE{O|Ct Yo X|, &2|0HX] &

Yyl dds, AL, LED"*:rL, =If, X|3lof, 2CjeM™or & 0% BCh

of gisto 20t A XISH= 74 ¢ 0|X, X2 Shted7|

) A0IEES ZUE 9ol 5= A

O ADEEEN SREA B2 OO S MP3MY 2242 MASHCH(AEZ|Y SUE OHe)
O|F ADIEEZ 7HX[1 HZ| 7h2CH wAHOo|L MM ZHe=2 LtE I 40| 2siX|7|
A ESEX| B S942 ™S Z2{Lt20) O30 ADEEO| LIREE HIZ 50| /US et A|HE
(23e2|E) FHo| /A2 I 20| &7|= FE7t CHELCL ol I 2240| #7[=71? 23gE ¢
f O|Ct O HMoE REl= FAZ & = U=7F?

(Ol &El= CHE
SF5A &4 His LHREes 2 S46tL A|lREL 232|E S3iSHA| 2ottt o M3 M=z
CHE DfEoM Mmool 8t RFE 20ldt= BT AlS 746 2 =& UCH

H =2 3 2F= olHES EUWFAMR
31709182@daum.net, tayo@korea.kr
nistol| BFeb ALZHS(THERAL, ohptnfSEM AR TSI S]), Aot XpoiustE A

- 285 -



21 Y145 111 - 2

2017 =@ A SIA 53} 5] S ]3]

AEMAKER
e P B

- 286 -



21 =& 111 - 2

3DZ=ZlH
o{ZA| BSH=Th

]

- 287 -



21 =& 111 - 2

= X (FDM)
= OHH|H(SLA)

D HH(FDM)

3D=2IE]
oftH 7}%]

7t A=

]

- 288 -



21 Y145 111 - 2

== i ._E HI&7[% 3D E._E = =
“2047] CHEMA WA CRMSH: MZEY YT

IUARE-34 7IRE JauN o AF WY ¥

2005 79A A Mol SEAA W0

HELP ONE HELP MANY

ras— mted came wiemg with v vn (0

w UEE
A TR PR I EPY

w o
4n
il
d0
ro

O
8
OT,
A
Dal
H1
-
o

3D RdP o2 EXE=E EY 3|

7|1E9| YN AL =S 7450 g -
FIHE 3DFX| =& SHolL}. I
=]

<3DRdEY > <3pZAY>

c AYETEL AA T2O@L HE T2,
. EATE3D RGP R AAGF Y= AEI YA

- 289 -



21 Y145 111 - 2

W o] A & AELE 3D A3} B9 oW & 252 & 3D &3},

—— - - W HEEAE Fo] ¥

P — o

- QES2SWEE (CURA)
+ BGE AT FARAE
+ HHo|HE3D 2 A

= )

¢ JEYHUEE AFOR3D BAFP O WA FAEF IS
- FUE A= AL AR HH sw M

I3 FA=REY) EAREAERET]

. olRES YEAWE B A= A% . AYEMB BUEE 3D 25 2 2B AF

FLLcE | e |
[T 1078, . '. "
-]

[ A

“ B

- 1| |

Plosoceos | |

AHEAL A E (UX) & F713 FHR3DEAE

c FEF AR BEAFEH v . ZOjsuAd g9 2o o
w o] 5 F

o AHFRAA B FeA S-S
w ZEE 3 YA

+ 3D ZYHE AHE FA
o G73 R s}ol] A3 oS

. ABUROIA ERADAF
. FAEYAF w0l 9 FelhBa
R R EL E B R L
. U HEAG ™

- 290 -




21 Y145 111 - 2

FL3DEAE

c FEFAFULEA=ZA L FH YHU=Z AR

i
99 oz
F1 & tAst

Xtk

- 291 -




21 Y145 111 - 2

£Fe

Formula X’

) BAE=E gE7]

1274 HA=AA MIND MAP

(2H)

3~43K ElxZF

(2H)

- 292 -



21 YA 111 - 2

* CEO =zacszwwaq prus
x AAYS] capmum, s5u-E, 30209
@ tAolY zuwawtgsa, 4w, Haw

ol FHAIE sevag, A (ag)

s<62pH o|tixjel

(2H)

- 293 -



21 Y145 111 - 2

[ 50 cap 3 aus e
. T2 (F/M)CADSW &&
. AN AFENA TEAS (A7) 7-874 Fl1 = 1:17]'
« 3D 29 F§ w7 AR (YA, REHE) (2H) 4
. ABHE AR GRE 0 EAL 0g B8 f

« AE7E R AFYE 8 JFA

- 294 -



21 =& 111 - 2

- 295 -



21 Y145 111 - 2

9-107% TEHXAE

(2H)
() \
' \{
11~143%4 3D * &
(4H)
PLA

- 296 -




21 Y145 111 - 2

- 297 -



21 Y145 111 - 2

e S U
o

AL,
)

¥
15~1674 F1 o] Al

(2H)

- 298 -



22 Ya& 111 - 3

* SNP occurs at a single base-pair

SNP(EH2 & 7|k 49)-1

* SNPs(snips) : DNA @7] M H|
WAl 22 QXM HT| Kto|7}
1% o4 w2 He

+ 100074 ¥71Y 174 22 LIEHH.

location(C/T)

SNP(EH2 & 7| Ch 49)-2

+ Type

SNPedia

SNPedia =

L £ Xz of

Hh20f 2+sk 2 4= (susceptibility) O]
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— Non-coding region

— Coding region : synonymous and nonsynonymous SNPs

— Non-coding region0f] SNPZ} &%l Bfo| 2L L|0f S,

SNPedia
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Umami Bitter Fat?

TAS2R family
425 members.

TASIR2-TASIRL

TASIR3-TASIRL GPRAO, GPR120?7
—

Taste perception
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PTC(phenlythiocabamide) O|Q4-1 Polymorphism in the TAS2R38 gene

S + TAS2R38
&

PhenylThioCarbamide

* Polymorphisms in the TAS2R38 gene form
the basis for the ability to taste bitterness in
certain foods. The three SNPs in the gene
that have been identified as indicative of
the main haplotypes, are:

[
T mﬁ‘ ]/ e = S -EHY Nucleotide Position BSTER NONTASTER_
\\cell / \\(e\l / — TT: ptc Chst 220re ZstA =72 Codon Amine Acid Codon Amine Acid
‘r/ ’l'/ — Tt: ptc TSt 220k OFS1A| =7 145 WA proline GCA alanine
— tt: ptc Cio £28h2 =7)|X| 23 785 GCT alanine GTT valine
a:;:;;;::w W;"“::s“:"m” 886 GIC valine ATC isoleucine
SUPERTASTER
A =2 -|E (B f t ) SNPS% %'g‘-én-_l'
MZ ioinformatics oL sL Aol o o ow =
d=HESt =g T2 S EX

ZHFGO| §lof Hol&

WHnrstol dEtnt HET|so W
o2 20oke| YOOl &2 =X A|7| 1 UCt of @A o|z{st . ro[3H SNPO| JH 0] CHaH A7)
= L = gtz 0|3 d
250 2ot 24 = JASH? . LZAMI M| Z2EE DNA £33} PCRS 0|23 DNA S

BT = Y I - L7 2T Z2 DNA FE(1)

>
. TmL
| | SNPsO Chisf M@et £ A20] 0|2 ABK|O| HHoIetS OlshEt = ULk, -~ \ "
\ / = 5
~ \ \ ;@ﬁ »

ot

PCRO| §12/8 ¥1 MywHeS MY + Ut Centrifuge
L
VR 200uL
( | 2HI2 F|otmA0| ALR 1 DNA F7|Y ek 4= Uct
\_ 4

| SN HEE HEoR ¢ 4B HEsl 7 WHS ojsy Sct
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28 I8 - L7 Z SO M 22| DNA FE(2)

T

»
Heat block 100°C, 5 min
Water bath 56°C, 10 min
g .
13,000rpm > | / \ Supernatant
2min \ /’/ /
— ) y
) /
Centrifuge
e ~
AN
Matrix
DNA template

Al S = IL
Mol I - 2.Tas2R38 gene &=
B
| <
\ &
|
|
DNA 20ul PCR tube Master mix 20ul PCR
) e | 2 | Az | cycles
Za}o|H FH (Primer sequence)
PTC Forward Y 94°C 30sec
5'-CCTTCGTTTTCTTGGTGAATTTTTGGGATGTAGTGAAGAGG 2 | eac | assec | 30
CGG-3'
PTC Reverse :5'-AGGTTGGCTTGGTTTGCAATCATC-3" 4y 7rc 45sec

PCR(polymerase chain reaction)

= sbparer les brins synthése
P e
sosnscioabine  aymnten el
P e e
Famores ==——y
sépares los bins e e — b
SR o o - i e
=
pre——
[———
~ [ E—
amorces ADN —
obgonicioques Fraill
4 —— T —
b siciase 18 / - — ==
chromosom e P - ==
i e
\ s il
- .
\_ _ e—
e ——]
Premen eveLe coocveie TROSIEME CYCLE
ooyt ceux moécues oyt cunis moidces (orodyaant bt méces
oot preitotlion AN besimate]

ZH|Z : FHDNA, Taq polymerase, primer(forward, reverse),
dNTP

Primer design

e reverse primer
! ' NS

s — 3
bt | I | 5

At
forward primer— 143 145 “ud
mismatch SNP ~~. _ protein coding end
. site ‘-.‘~
’ SNP Tl
145 e
5' TTCGTTTICTTGGTGAATT TTTGGGATCTAGTGAAGAGGCAGCCAC TGAGCARCAGTGATTGTGTGCTG. . . . « 3'
dons
F E F KV NF WDV YV KRAG Q®P LS NS DCV L amnoacds
or
GCA
A
'nrwndprimnﬁ\
5 3
3 A e C ACTAACACACGAC. . ... . 5

143
mismatch site

MY MY -3, ®otE A K2

Hae Il 1uL

E
@ 36 °C, 5 min

L 4
a0 O

Heat Block

DNA K| ot= A (restriction enzyme)
DNA S% 97| HY2 QIABL0] 8 B2 2Ef0|= o] 34a7|0
O]

CHE wERE0|=9| SIS HEShE 32

Some restriction enzymes

Enzyme Source organism  Re*triction recognition site in Structure of the cleaved products
(@ \
Eomt  Escherichia s EesAsAT=T=C= =a e
ot . —_—
= s =
' 5 overhang
|
pen Providencia e se=v=mr=A =
ey [EPSSREDN. S e i e
' 3 overhang
4
Smat Serratia s e a—e-a ssese=t s s
marcescens s e e S
[ Blunt ends.
o7 T
Hoelll  Hoemophilus | + FGEISEwE [— [
—~e=cZe—a—>s e s a-a—
t Slunt ends
|
Hpall  Hoemophilus | » G = coaa=
panaislimmome —=O—G—€—C—s —6—6—C 3 €
' 5 overhang
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PCR and Restriction enzyme?| &2
—l 1O
PCR Products
Taster (TT) Taster (Tt) Non-Taster (tt)
221bp 221bp 221bp
Allele] ——GGCGGCCACI——  ——GGCGGCCACT——  —— GGCGGGCACF——
Allele2 ——GGCGGCCACT——  ——GGCGGGCACT——  ——GGCGEGCACT——
Haelll Restriction Digestion (GGCC) Products
Taster (TT) Taster (Tt) Non-Taster (tt)
44 bp and 177 bp 44bp, 177 bp 221bp
and 221 bp
Allelel __GGCGG CCACT —— ——GGCGG CCACT—— —— GGCGGGCACF——
Allele2 ——GGCGG CCACT——  ——GGCGGGCACT——  ——GGCGGGCACT—

Ry p——
u

M7| = (electrophoresis)Q| 2|

Mixture of Power
DHA ot 7 @ ‘ DNA °|S4E HAA 3 ‘
zc";nas of ' © Cathode Anode €
ferent T :
sizes 2 \E s _ —E—ngt
\ - Gel sk
o Gol
- DNAQ| 7= (D& )
- MY
| Power
source -ETBR: O|S& & 15% ZtA
2 - 52}*.9.0Ho| A-n::—,'. o|9_7+5
L ‘ =) = oL
n&%ﬁ%&w 7w > oSO ST =&
> sore 24
2 ‘Shorter
molecules

DNA X|ot= A (restriction enzyme)

— GROGEECACT——r

TAS2R38 it TastReceptor 08065 CCACT
21 bpFRAGHERT bFAGHENT 1T ko RAGKENT
LEFTPNG PGty
-
chrouosoue7 -~ ~ Ceeemushurese
=
A SER
Argiyhy PG
NONTASTERtf 0 by AT
T R FRAGHENT
[ — GGCGGGCACT — GGCGBICACT

ARAO0UCT 21 b
4459 FEAGUENT

77 Ml T WGSBS AGME

PTC njZiRt

A | okl

PTC 0] A

100%

Result
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A& JbA -5 DATABASESO| 22 AlS] IbA -5 DATABASESO| 22
* NCBI =1 0| X|(http://www.ncbi.nlm.nih.gov/)0f| &= o AM ANMOAM ptc ST} BAHE LIS ot EE

(M Databases ] [ Sourch *607751
TASTE RECEPTOR, TYPE 2, MEMBER 38; TAS2R38

Weicome to NCB Popular Resources.
The Natanl Caniar for B
Eroreedeal s ganomc i

chnsiogy normaton acancesscencs and ol by provdig acasate Fubbed
ersan -
Pubiied Conrd

bt the WP | Mission | Crsanizaion | NG e | Blog

Submit

Dawnload
. HGNC Appraved Gene Symbol: TASIR3S

Cytogenetic location: 7434 Genomic coordinates (GRCh3S): 7:141,972,630-141,973,

Gene-Phenatype Relationships
Location Phenotype Phenotype  Inhs
MM rumber o
34 [Phenclfuocubamude tirmg] 171200

cs Phanatype
1 mapping key

oMM G o]

Create alert Limits  Advanced

TEXT
Description

TAS2R3S belongs to the large TAS2R receptor family. TAS2Rs are expressed on the surface of

mediate the perception of bifterness theough a G protein-coupled second messenger pathw mary by Conte et

AS 1Y -5. DATABASESS| €& A b -5. DATABASESS| &

« NCBI 21§ 0| X|(http://www.ncbi.nlm.nih.gov/) 0| &= + HAMXRE SE5tH GBFF(GenBank Flat File)2 & &= UZ
?:NCBI 2 Catawses ] e Homo sapiens taste 2 receptor member 38 (TAS2R38), mRNA
Se—we— NCBI Reference Sequence: NM_176817.4
NCEH Home ‘Welcome to NCBI Popular Resources. FASTA  Graphics
(] The Mabunsi Centa for Bictochnalogy Infsnlatin acaneas ssiencs and haaith by provaing ascass 1o Pubbis
ortrsrpbiyom ety ko e
LoCuS. W _1 7581 T 1143 bp mPHA lingar PRI 18-DEC-20015
Submit Download DEFINITION Homo sapiens taste 2 receptor mewber 538 (TASZRSS), mANA

ACCESSION  NM_1°%G817
VERZION MH_ITEE1T. 4 @I -251490644
KEWORLE  PefSeq.
SOLRCE Howa sapiens (human)
CRGANISM  Hown s2p iens
Bukaryota: Metazoa; Chordata: Craniata: Vertebrata: Buteleostomi;
Mammal ia; Eutheria; Euarchontoalires: Primates: Haplorrhinis

- Catarrhini; Hominidaes Hoo.
Nucleotide TAS2R38 FEFEFENCE 1 (bases | to 1143)
MUTHORS  Barbarossa IT, Melis M, Mattes MZ, Calo C, Muroni P, Crnjar R and
Tepper BJ

A 1} -5. DATABASESO| &8 AE PH -6 BLASTE 0|2310] QAN &t 7|

=

o S ME SAF R tixt THY MY « NCBI 21 0| X| (http://www.ncbi.nlm.nih.gov/) 0| H<

« fasta format2 2 XA ZS{0fF 8l O] YAl = oz LML) igwabeses =
of R &g > 5o MZof ohet 4, & Bm H2 A Ho|ct — R

FASTA Format S

Submit Download Leamn

#RT12186.1 Synthetic construct Homo sapiens clone CLSBHn_ 00038373 TAS2R3S (TAS2A3E) eRNA, encodes
comp|ete protein ane .
GTTCGTTGCAACAMATTGATGAGCAATGLTT TTTTATAATGCCAACT TTGTACAA AAAAGT TGLCACCAT S—T
GITGACT CTAACTCGCATCOGLACTGTGTCC TATGAAGT CAGGAGTACATTTCTGTTCATTTCAGTCCTG Homology
GAGTTTGCAGTGGGGTTTCTGACCAATGCCT TCGTTTTCTTGATGAA TTTTTGGGATGTASTGAAGAGHD
AGCCACT GAGCAACAGTGATTRTGTGCTGCT GTGTCTCAGCATCAGC CORCTTT TCCTGCA TGGACTGET
GITCCTGAGTGCTATCCAGCT TACCCACT TCCAGAAGT TGAGTGAACCACTGAACCACAGC TADCAAGCT
ATCATCATGCTATGGATGATTGCAAACCAAGCCAADCTETEACTTRC TGOCTREC TCAGLC TGETTTACT
GCTCCAAGCTCATCCGTTTCTCTCACACCTT COTGATCTGOT TRGCAAGC TG TCTCLARGAAGATCTC
OCAGATGCTCCTGEGTATTATTCTTTGCTCC TGCATCTGCACTGTCCTCTGTRT T TRGTRCTT TTTTAGE

Develop Analyze Research
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2g I8 -6. BLASTES 0|83t RAIME &7

* Nucleotide blast : @7| A E7to| H|
+ protein blast : CHEHE M EZEO| H|W
blastx: °.=IE_4,9_P A7IMEE 6719 EZ H

. tblastn Ust CHed A Mt MG
DBE 6710 E2 Eﬁ* = H|moCh

Web BLAST

e 1Y -6. BLASTE 0| 8510 RALME

 nucleotide blastZ 22l

BLAST 5 blastn suite

Enter accession numberts), gi(s), or FASTA sequence(s)

Standard Nucleotide BLAST

BLASTN programs search mciectios datanases using 3

Query suornge

O, upload file

Job Tite

e ) Tas2r38 DNA M & /2

so Search Saf

Database

Organiam

Exclude

Limitto

Entrez Query Vool

X7

- 29 of2

#include<stdio.h>
#include<stringh>
void main({
char a[10000];
printf("query : ");
gets (a);
char b[10000];
printf("subject : *);
gets (b)
int i, cnt=0, cnt2=0;
for(i=0; afil!=WO||b[]!=WO; i++){
ont++;

if(@lil!=bli{

printf('%d : %c - / -%c Wn'", cnt, alil,

bil);

cnt2++;

printf("%d# R Ofo| = Ato| Ct2

CHn"cnt/3+1);
}

}
printf("%d# 9| 7|7} Ct2CL" cnt2);

AlS = " o Al _
sl 117 -6. BLASTE 0|8310] FAIM Y 27| Ml 0P -7.DNA M AM o203 2y
=R N
« PTC O|QT} O]ZHXIO| QA= X}O| 7} QU=X| LOpE 7| 2|3 finclude <stdio b
AT EHE Descriptiongi 28 #H SHEXE 77:;0|- EX #include <string.h>
void main()
Homo sapiens PTC bitter taste receptor (FTC) gene, PTC-non-taster allele, complete cds !
char a[1200]:
char b[1200]:
int len:
+ PTC D1} O] ZtXt| G Xb= K4O| 7t Q=X Lo 7| 2|3 | nti=0:
A EHHE Description 2 22 23 QEXIE Ror 22 scant("%s", a);
scanf("%s", b):
« PTC-non-taster allele Y2 A2 = fasta formate 2 X% 1{:(‘5‘:6"‘5’;" -
if alil 1= bli])
printf("%4dAt2] %c7%c2¥E\n", i + 1, alil, bli]):
MS I 7. DNA MY ZM Z2 a2 5ty A% P -7 DNA MY 24 m2 02 sy
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I -7. DNA M <

Wl
(=]

AH

~

HoazEd

http://www.cihr-irsc.gc.ca/e/43707.html

Depoortere 1.(2014). Taste receptors of theégut: emerging
roles in health and disease Gut (63)179-190.
http://www.ncbi.nlm.nih.gov,

Blakeslee, A. F. (1932). Genetics of Sensory Thresholds: Taste
for Phenyl Thio Carbamide. Proceedings of the National
Academy of Sciences of the United States of America, 18(1),
120-130

Murray, J. M., Pivarski, K., Hunter, T. (2016). Two
comflementary methods for genotypm? taste receptor
TASZR38 in humans. Genetics Society of America Peer-
Reviewed Education Portal (GSA PREP)
https://www.snpedia.com/index.php/Rs713598
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¢ 252 azozesy D L
1. @49 0182 e RciE =D UCH 232 RAdE JHdl FAE Ofcht
0l 5 X2 |0 2= [, 3042 &A° 0I5 AHELD 1 RAE FL
o 2At
Rg He Sc Ti Mg
EEA= dE 2= ElEt= Ot Ul &
Roentgenium Helium Scandium Titanium (Magnesium)
Cm C Ga Np Y
& B 25 =) O|EF
Curium Carbon Gallium Neptunium Yttrium
Es P Ge H% Eu
OfQl7+EfOl & 2l X Ohg RE2E
Einsteinium Phosphorus Germanium Mercury Europium
Md Ar _Po Th Re
= o2& =25 EE =
Mendelevium Argon Polonium Thorium Rhenium
No Br Fr U Bk
CHE 221 5 2ets =1
Nobellum Bromine Francium Uranium Berkelium
_Cn Cs Am _ Pu cf
I 2Lz M= Ot 2| & SEEE Ao L5
Copernicium Cesium Americium Plutonium Californium
2. ¥4 01801 2 & RHE H4HELD HE JAACIX 2ol 2.

o my

Hydrogen | A2[|A0 'Z(hydro)'1dt "2 7ICHgenes) O Al S-24
Lithium 2|20 '=(lithos)'

Berylium 4= 'sFM(beryl)

Boron Of2tH|0to{ Q] "& At(buraq)'

Nitrogen | 2|20{Q| 'EAM(nitre)' Tt 'M7ZICHgenes) Al |el
Oxygen 2| A0{Q| "Moxys)nt "d7ICHgenes)' 0| A Fef
Fluorine 2HEI0| o] '& M (fluorite)'

Neon d2|A0 'MZ&(neos)'

Sodium Of2fH|Ot0{ Q| 'ACH(soda)'
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Aluminum | OCf O2|ALF 2019 al 0| ' EHi(Alumen)’
Silicon AdoHE Z}EIO QO 'BEAlZ(silicis EE= silex)'
A
s L0l | BEO|E Ha o|E2| /el
sulf I 920 AMAIZENQS '29 Z22(sulvere)'of A
ulfur
Fefsts 2HEIOIQ! "Z(sulpur)'
Chlorine 2| A0{9| '&E M(chloros)'
potassium:2Ot2|(pot)2t XH(ash)2| T 0|9l 'potash(A]
Potassium | 22| MEO|A L 3FlstER)
kalium:OFEf01 0] A2 TS £3te 'Y22|(al-qaliy)
Calcium 2tEIO 9| "M F|(calx)'
¢ 233 azarmsy D
LHES(AE) FAE Ot 201 88 %= UL,
1. €A ¢ 18O7E'O1l =2 EXZ2| dolgldt s=4tst LIEES MIIZoiotH L ASHARLE
‘LZHEE 02t 0lS2 O0IMES AL Z&0l U= LHEE(Natron)lA el &
Ct. "A&"0l2t 0|2 otetdlotoel 4 Ch(soda)OlA =i St C
2. AAJ|= ' Na
3. ¥4 : LLIEE (Sodium)
4, AXLE AR 11 SEA 12 XE 23
5. 2cld 842
(1) 2210 25 20| Us 25202 2t 222 UH EHCH
(2) L&IF &2 ®O|C.
6. atst® H&
(1) ErS 40l 2ot 3] S0 B2 = g0 AKR0| 22860
(2) 12t ¢0l20| =21 HCt.
(3) S 225t =AJIHIIOF LA
7. HUEEQS E4
BiSdoz 0ol 24 2EE2= EMoHA 21 UHR2 =2 &S
P12t 20| Lt2te IZRAAE SHETHH?
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(2) Hint Cross Word
©® E3NM (T8 2oH SR~ D
@ &=7t=h 7| e L™
@ % 12A1E [ 20 B=x~
@ HF HF 323t VVI[]

.;:g:;.
(3) Hint Cross Word
@ @

@ Atygo| ey, (T4 @
@ 240 (g 2t - -
@ dsst A= (111 /=
@ &=

(4) Hint Cross Word

I"'.a\l

@ EHR EH=S
@ Z (1] X54t ®
® 29% 7|5 & Lt On < (4)
@ (NEIRQN) XX, YF
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HSO A= ZHE olZo6l)| |gt Chst SEHEjel IS EIF LTI} XIBF 2t
o F|ISERE 0| 2HES 2202 Y 4} QU0 012 LS sl e

oI

1. FIEHUMN S d2 el®M 7002 £2(s, p, d, f)S AU,
(2 NE)

2. & =202 d3d 22 NET
(sEtO| 20811t 3181 ALOl, dEBO| 5781Dt 7281 AtOl)
3. ¥4 JISIt HOIEZ fu)} fHE M2 20QIC.
4. fEIO] MO E& S s C+S dEo U2 A A0 JIRD 20ICt.
5. A JISJt E0IE 2 dE dEHE M2 2010},
6. dZO| @0 Z2S & CI= spIo X2 EH& ALOIO DD 20QICt.
7. A4 JIS0F BO0IEE p&t pHE M2 20I0H,
8. A JISIt BO0IE= sB} sEHE M2 20IC}.
9. AIXIHE s, p, d, fBHE0 M2 2=Z0| IE= HECY
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sH z2He
10079 Ames
sl Be| B [.oc|N D | oF |oNe
a4 a0i21a| 10811 | 12011 | 140087 1554 1898 | 20-176R
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R0 BM] |2 | B | B | BOO| BR B | BS1) | BSE) | BS) | EE) | BS3 | EeO)
% Teaching Tip!
@® 1 2Kl &Gt SMEZ of3a AIME U2 6t 2tE0 22t of= A0l
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Gruppe VIIL
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Hi=01, Cu=03.
—

oe=B0, Co==00,
== 104, Rh=104,
Pd=106, Ag=108.
|Ose=198, Ir=197,
Pl=198, Au==199,

ds2 0 M&

]

Bre
J=1%
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