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Design I. Design Fundamentals
(a total of 18 class and outside hours weekly)

Tuesday and Thursday, 2-5 (a total of 18 class and outside hours weekly).
Throughout the Year. Mr. Filipowski and Mr. Kessler.

By means of comprehensive studio experiments and discussion, the student
discovers the fundamental concepts of space, function, scale, slight and color, by
which these are expressed and controlled to give form.

Sensory perception is developed by working with graphic media as well as
with hand and power tools.

Through experiments involving structural, kinetic and visual mans, the
student learns to organize and interpret space.

By using various materials the student evolves a plastic understanding and
discovers the structural, visual and spatial qualities of each material. His growing
knowledge of materials is then assimilated by building three-dimensional
constructions which simultaneously serve as models to learn the master of
graphic projection and descriptive geometry.

Techniques in draftsmanship are developed organically as a result of
graphic experiments in texture variations, in speed of line, in linear weights, tone

volume and transparency
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SAEe TAMe AFUe 4% L B2 B ¥ V%, itE, A
2949 g e waea ol E Fol 4L maAstn Aol

A7k Aze A7A dlAsk el & 4% FPE L Adshus
g vk

TEOSE 9 42 ERE OYW 29 B gYse Fue
TS A W W

SIS R ATE ALgs 2YA olAE BAAT 72 AR
TxA, A2 9 BRA AL BARUL. stase Amd d@ A4e
2o ZeAEs £¥ sldss WsE A% W osde prEs
AZgrozA ErEUT

AL Az Age AA W, Ad &E, AF AEA, E 2 2

Fy5e ad9 499 AT F71H0

<Figure 2.2> 3t Erjsl Ox}o)7]= wH7%E, 1951



299 Z2~EF(Konstfack)e] Akner-Koler(2007)= Reed¢ wSHE
S&3 =¥ Q849 S Hu YA dFsE FHES
FAEFE =, AU okt g AlEFo] shue] AA| Qte] Z3HEA

BAE WEolok = 2% N FA Atk YAxFe B AT

ARHA mHolslol TFd ARe 7y e 2ANA AT
seso} el Yolrh AR & AAR vE W & =
Bastth FEe AR oF AnAA sefn gt gas ol
4EAA YA x=¥ol @ oW, WE: ARG HFYE

212 YA=ZY @Ko B3

A=Y e FFol olFojAE TR gkl BHAM A,

mato] AmEEd s Z3A olniNEPEd, o]2o] ofd AHS



s skt Schon(1985)2 HAQl AHE&  “FFol o7 Stsg(learning
by doing)’ o= <Fstal, Fs e T StFo WAL AFAAY
Az g 2 w8 mdoA odEet FHIHJY APH wnse
=] 22 AH(Chickering & Gamson, 1987), AEe] o] Z7}
(Hanson & Moser, 2003; Schott & Sutherland, 2009), &4 = <A}
AA 73} (Cantor, 1997), BA 3dr5Ae] 7l (Grabinger & Dunlap,

1995)9] ol & &3ttt

gaRle TRAAZI=H, 223 dh9 AL B ARG HES

zPEe UET 2AANA T Hol= YAl dAEE A9

B, F2H APS B3 bsT AUYCE TS Zlo] Beoltk

- 11 - A L1



2FHLA AR dertE

A &0l

Tor

ol

)A
3r

H 2= (Ecole  Des

5]

N=

194 7] 2}

A<

Beaux-Arts)d =

M Aol o

L
T

A1 Fool

e
=

14
=

7N

al

3}

ilk-le

=
=

ofolto]

A} s Sol

317}

gy

N
o)
)|

0

+

ol

il

0
uj

or

2RETE

2006).

o A % tH(Cunliffe-Charlesworth,

o

Ho

=145

<l

=7 =

=

o)

A0l A g 2Eo] of

g&ol ol FoAA=

1=}
o

0
MK

8} 5o 7]

Axtew wEA, w4l o2

=

A}
2]

ofm Uprolit)

s 47HA &

=, 274, 3

Xl

Skl

BN
=

]

EE

Fx

H)

~

~H

mon
_ée

ujp
—_

L

T

&



= RETl oA

)

o

ol

3

o
KR

o)

O

Al
o

A
Tor

A|m
or

g

ZZAE

S
W7 AYs) oA Feol QY

A= Y] Folzl

Nfo
o

X

o
E

N
o

0

=
=

ol Mes Fi, A

Iz 2 A E
SR IR

L

il

e

+7]

=

%
< A

Aldol & 3t
tod 71% waaA o

9

A A

HIZo = AR A5(Choi, S., Kim, H. 2021), ¢

|24 #}.
ANA %3 WS



=& TAdlA

o] =
H A

=
T

T(Lee, J. 202D)= 7]

1

NA =23

d =

Q) 3

oAAE A7t B, o

LN

Els

121 5(2014)+= ©l &

o
1l

2 WolAA T

A 7k Al v

=
=

o3 F Ao AA T}

=
2L

=
a=

NF

0

oy
o

Am
!
0

N

K
on

1o

i

bl Bl

S

oAl A

B

wjr

Z|zEeAE o2 A

| & = Atk

o

o e g3t 7]

[¢]

= %

[¢]

=

J

1%

(e}

AF 343 AAHEE wfHgo] 2 Aot



sleols 18hd 5y

T

1= =]

Fede o

[¢]

] ==

A

]

[e]
H

2.2 JA =Y w52 WEH Hrt

2.2.1. JA=RE 89 Y&

oju
B
Jo

el
O

N

o

Ewa
Hlo

‘Space,

& EAK2021.09)

B Avn Fee

R REEESE B

theka o)
o2 JAxFS yAdl A VxHREow

o

=

H 23 A

Y
=

Ho] Y& <Table 213 o] Beldt 4

9] =8 vlEdde] gz
<Table 2.1> =1j/9] p]= 0]l

Form, Process’ <}

mwmnzni Nawoﬂr
T o O Mo o
Ay TR ~ o1
oo L Mo
_ A
~ —
o | g X o i
o | mo m o b K @
= | 4T G
A= o %o i s
T T A o) o "
w oL N TnoE o
- G AT
N o] o N o
T _
o % o) ol
o o X<
A
g5 £ 8
MO8 3 B ST
'Be = L_rMmm
v Es o e g
I3 TOZ = £l
ol I o 25 E
%W&m ~X Wq.mwbs
<= M/

___:rx_-‘! k '\:I.'l :




o T oo o)
— Mo o) =
%Raﬁ%ﬂﬁmqﬂr = ® T B M
WI Jo WO n my ﬂ~_ou oy Ny HE fo A B o o S
& CG - e gy P o= N ne g ol iy T
i ) > < o ° P o 5 ° "o =0 e NI
o] ot o ) Mo - of 2 " ok —
i;oﬂr@_ - l7drmuu] R W m A
0 o ajo op 0 Mo &, X o o X o o =T o
! e iy o? 0 o = RO o Tor N oy ofy T B/ " o B op ~I (-
N P A Y %?1l@ﬂ1ﬁr N O T o o .
B! L Nd B o) X 0 T W r
A ol op 9 e S £ 2Ny o mo 7 o EE 5 iy
Swﬁiﬂ%ﬁo% SR B %zﬁzo&%m&@
— @ X : T i~ N — o < _
_1&1_,@.2“ _.T%MW %%%JW%@ = 7FWEE#_AE%_4%4
Zo o L ST s R mow BN AT 2 S R . L
‘UIWT.__WﬂéHﬂAIOOO_E 3o ™ ,_HHO.»,.UMO..#O R ‘mﬂﬁo o OO‘OI‘._@! 0.7A|7 ,Ul_ﬂ_oT
o W T e N ﬂﬂﬂ%@éﬂ? _ o RS i~
NSO | o i =) T Ho N N B ™ ™~
il - X ﬂﬂpu_xomﬂ ﬁoﬂogﬂr
,ﬂlﬂﬂLl ~n o wa\.._uo oﬁa
o1 o o~ O~ M To Ao oy T
o~ o B o
Ho )
A
o W T
T ° of A
0 Eﬁ
7(
L
=
[ . =
(I ERR
T £37 LD
XK S EO 3
T 57 v Eii:
W oM T 5233
2 sET o SESS
a fo S
= 2222
S33
u/mu\u
= 8 =

- 16 —



‘building’(WH=+= A)LS W3}l
qdS Hstar, HHAA 3
Z}F 2] o Q7] Xalzx A1
Parsons School of Design Space/ Aoz &71E Eﬂ TR
https://courses.newschool.e Material o] 7S Wt 7o 54

du/courses/PUFY1020/ (first year) |= 3otslal A3 A 59
9, W £ AR 2

g oldstEs @t

=2 1
Pratt Space, Form, )
54 %40 0 543 4
https://catalog.pratt.edu/und Process _ N o w
ergraduate/foundation/#cou (f dation) FAE oA du. = (H
oundation) | _ i
reestext zZH), (R4, &)<
THE AAAH AHFl gk o]
S e e goln
gael A7 £4e olaal
Rhode Island School AR, B7 9 AYS =3
of Design Design |91 Q& WAAZ A
https://www.risd.edu/acade . o] =
s AlzZFAd = d rd s e}
mics/experimental—and—fo (first year) |13 A1Zb 5 716} 2244
undation—studies/foundatio A5 FEsts v S g

n—year—program

l
rlo

S ERUERIE L DI
AZEI] AAE A UrtE AT gEo =83 AJAAE Ao

QAT Agolth zHol olEhe Aol HTZE o] o,

2A2 EAse] actsid HuolA

- 17 - - ’H 8- ‘-'-H "j],- 1L



) B

= -
=
o] WAH
b w7}

AAXIH.

9

==
LN

HAI

°

8

==

=
2 AA 3

H7t 7]

==
=

1

| iy

A

Aol A=

7 5ol gAFelN o
2 A

-
st

di

E}

[

HAkel
= B}
7t B7HA

j—

, FHe 715H

sl A= Ao
o]t}
B 742k

A

=
=

et
850 e} 7hSAE A

o

9
7F 38

-
at

3|

z

2.2.2. A=Y A= Bl 7|1&

3|
=

—_

;01_

ﬂnﬂo

o

o
Mo
]
=
W
!
fuzel

.Zrl

Nlo

(19940 w

stof, 471

}dth(Table 2.2). o] <}

445

NETE

3

Ay

o
AR

o

o ¢

4%

A

e

o

7]

Iz

<

-
=f

ZFX]
B7VE

]

_)é

0

B
B

=
-

A A z3}, FA/71H el w

=
;ﬁ
o)
G2

°
N

o

o
N

< Table 22> ¥7]F2]

0

—

<P

‘Lg/\é

B
e
4

B &

___:rx_-‘! k '\:I.'l :




Ao
o | i
W] o)
Tl
T T
T T
30 | %0
R | %o
i
B |
%o | %
T |
T "
R | o
B | %o

= 7FA 9

A7

ol A

99l B

il
[0

K
0

)|

B

3

T
oat:

o] 7]

3t

3

stz

7hell &

3

hyE

&3

|
—_
fite)
N

—_—

X
o
R
¢+
o
!

oy
Jo

3k 7]

By oju

A77} WA ol olA 1 T

Z]
a3

o ¥y

=9

NA=

3|
=

o Tl

5
T

£ WH3AI

stel P

&4< o

o

5

=Ag B}

W57F ojg Al o] Fo H

Aol A

o
BR
o
X

o
te]

N

o] Wejel Azl Aol o

FAE

ko)
T

1

2~ O =
nAd AEFS 3l

Al
f=i

]

A

o]
i

il

ZHA AL AZ 7 e HARlel B F

T

jpzel

)0

SRR
tol OAAA Az S

S|

S
T

% 9-2(2016)

B7HAE2E AVE dart Ao

e

2 9

E

3714 5

hyE

el

A} =79} TRl

oju

o

___:rx_-‘! k '\:I.'l :



3

22

A

FOoE I7HAZE AR

2

Aol =

22

2 ZWH(Osborn,

# o)t}

o

N)

A o 2

=
=

ofo]tof

ol Atk

-
o

ofoltleizt 448 7}

o] A3l ofo]to]

d=

A
o}

7F 712 A

3

= I
= X

B
22

<
o

K

)
—~
file)

&

i
)
ﬂ,A_.H

W

Abgste] WAIA], o=,

FHE

2 AZEolu

22

7hA| ol

3

= 3
=

Fgtaez /Hd=

1o} 3717 HA<

7

=
%)

JEe =

g1 34

A7l 2§

H
L

WA EE

o4

%)

o]

7hetdaL,

3

hy2

J|Eo 2

o]

22

o
o

ol
NI

AAA E, AEEF3

A B

1
| .

5

SR

o



>
2
i
o,
N
)
f
r2
o
i)
N
§2
K
o
b
e
riy
12
[m
2,
of!
Ru)
N
0
o
i)
(e
>
o3

lo
2
o
fru
=]
r {4
o
i)
32
rlr
N
o
N
L
ol
2
v

2.3. dA=zRe Az WHS 78 3T Y

231 dA=xRe A4 BH

dAxE FHAA AlAgslste Rz e Wae =T 5 AT,

AZEG ofoltlolu} wgle] gl oMK drow Wruy] g A W
A A e AN EEdolth wolu e Be] Aol
JorlE shoe FAA AN der] A A Reshs PEes
W7 AEEIE Bh 2ARE 27) Ol ZRAzolA 74 el A

s wpgoll, AZMe TEX T ol9h FRIL AR A% A1 A

i
Jo
o

3k Wiolgta & 4= Utk <Figure 2.3>2 2t 48 dedsie 7
AL Ax AR FHel 77] HIE YAZFES A A 2E
ojt}.

- 91 — ""“_E"



<Figure 2.3> YA =

() AFEE, =13}

gale] 7413 Hd Sz O Z2 YAER AT 2AXNE <A
g FE A e e A% vds @A) 2 AFe A EH
HAHolnE, FHS AR Azety] A AfS AfEe dAt =7
A GART AR Aoz JAAQ] W F2E ARy o st=

2 A AYs) BE SYEL RIS BE

)
_>l:
bk
(2
filo
ok
)
N
AC)
N
k
o

o}. <Figure 2.4>0|A Eo] HH| ~AXE YAZ Heslr] dHI IA

5o A% FAACDS A% B4 F A%, AT wesl/Rats 34

~ 92 - " A—T R T_'.H ﬂ It



LRyt >

<Figure 24> 3 F3 =6

3 =8 Azt

o
=)
>,
)
ot
)
e
filo
ok
i}
B
oz
il
rlo
ofN
o
at
f
j il
[
i)
[
)
r <
)
fa)
f
ojfl

f
rlr
A
ol
rlo
s
e
fo
ob
O
2
ol
R
o
o
W
2
o
o2
e
o
19
)
ol
N
&2
flo
L0
o=
f(rt




A 28-S BHe dAT agde I AMES 279 I3 FERE e
o olallstr] ol®tt. EE|(Porter, 1979+ ©lE 'Zz¥ Z(Gulliver Gap)’]

g s, Aztel Ao mae ABS BASE A ks Eol

g O
N
s
K
e
rlo
>
e
W
N
o
=
Sy
ol
)
il
ofk
2
N
flo
et
=
rir
W
A%
2
>
N

AL 3 23S Y or)7|= o) Figure 2.50= 33 RS X

He= 223 Holl AL wol& Adtste] Arghel Al A71E A&

<Figure 2.5> 37F 27

D3 AAE AAACES A% B F AN, P 14 238



(4) 3D yAE =4

43 e 3D QYIS D AFE P Tl B gom AF
29} 2%-9] 1DDs} 3D Ate)7b ETHWhyte, 2002). &, =H< 3o
248 % Qo] ARATL A2 ANT FE YA, HPL 13 F
Baka Folo} H%s] Motk Y mde $4% 47 49 O

Qg shebsta wswsy] £ ol 18hd Y=Y FUNME BE

b
N
A
v}

obz) mo] thal %A ol =¥ Aol Aol 27 )

<Figure 2.6> 3D 2dg 35

e AU



T WoH DN . O T - < R -
S v > o o - S TR
= . =
< Moo N ar o 5 F o
S e 5 ¥ 7 X won YW = ® F
X mom Wb T R - A =
~ R Gl il <n oo = Moo &
- XX w 3 W o F i
= N X —_ o_l o) —
@ T TN ~ A 5 oq &2 3 2 & o 3
>, Eo EEEEEFEEEE D
o7 " ow 2 R TE gw o kT T g
) —_ ) o ~
B T A o o B ER N L -
E _ w O < ‘:lf W = iy T a < ) Joo T %
T ow :ﬂ o = s ) z XX POWON
< R | G -
SN (O W = G o= AR T o
eI N G SO T A
= B 2 = L oo
X = on_ N ~o . ﬂ_oﬂ o_w %0
oy | f o X ny o B ERC) B g 2
T o B o W W ) T oo oL v o B SO
o of ® W P T M- = - 7 - ® o i oﬁ L
X0 ‘Iv_Al \Ul ﬂ WB 1]&1 ﬂ_w_u “wa ‘I_,_Al 8 W " ZT o ,NV_./I ,Lﬂ MM k3 T
. = m o BN o= X o XA R
Woge Wow o X% 5 8 x5 7o Moy oy
of =X W ° Jlo o2 N2 s S
T S T &7 A ~ . of © B o= T B = ) =
S — 2 N o & of L L -
MENE] oj < ° T h No & T o o =t T k)
) —_— + e
) % 7 P o w T o X R O® W 2 5 |
= - N B TN @ o G w3 5T T E T
T & ® T K B N N m s By = omn o o B x
= & T X B a0 BN o ¥R T o do oo
N & o @ o o o oo e o N B 0w T oW |z

I o
=

a

A A2 3D



S deta STy
Rowena+ Kostellow® T} T2 mste)] =4 St e Y=
AMA Z1so] Y& HAdel tigk FAZ HA FEF FAANHT. 1Y

of dA=E FH AAEAM vgAd T § e FAEA =

S 9tk 9Be wopo] AW of|@ BHo| Hiw 1%, FHA, A
A7 2 B 7)%se RolslgthFigure 2.7).

O ME FA 2} AR

Flgure 27> =g Y ES] - HEH F)50] HaF A&

9 “I have never agreed with the premise that function as such gives birth to
esthetic expression. I feel that function is an expression of a time, and that
esthetic reactions influence man—-made form, and we in turn are influenced

=

by them.” Z3]: http://rowenafund.org/history/history-ideducation.html

- 27 - s g kel gyl



el

7} Louis
ohye} tlatoluf el Al

L
T

=
=

}

S

e A

oz $EHala Ytk Al e
F@ho 75 e FT7

3|

&
)

Al

/61-

o
=

]

‘Form follows function, that is the law-universal truth’
o

}. Sullivane]

}

ko)
yil

o) tAle] E%
o)m]

A

A WA=z, et 7lse wETGE Havk Aok

Sullivan(1896)<]

L
)

3} Bejol= wopso AT

=
=

Ha 2y

H

o
T

s =o] de

7}olzt o7k

=
=

9 A
187}

-

T—

Ea

B =ott.
FH

T

)

Se e
b Ao Brbte

kel
yil

3

b s

9

Az Feje} 7
Max Bille] o 3%}

-

k!

ol

)

)
—_
10
B
22

-

B

oz

=

A 715
Fef AA) 7}

bar glow ol wel e 2227} 7S

J

=
-

L

Bl =o|t}. Frank Loyd Wrighte] of &%

L

.

o}

=

o] Hojgtth. ol# A=) il

+

Al Az 7ee dHE o

ba ohAl

J|

FA

gl

el

] $AF992 Alarel AZAHT Sullivane

[¢]

7%



ul RA= gt 7]

A1
—
fjle)

mJ

(S

BT 38 Aae Gl onE R

}

o
RIS

AR A]

=
=

| ApAFo 2 dbo}

7= 2E

Ho

N
A

file)
__A_I

}

7Fol A+ tzte] vl Gio Pontie] #gjo] thix

J

7N

M AE

0

of

A=

4
I
of

—

KH
)

)

o

ok olgkelol A%

o

al

—_
o

o] =g At} <Table 2.3>& 4 7}A A

Rowena Reed?]

IA
e
)

i

el

)

Nk Feld Ag

o

BA ool H, A AolA A A8 7

JJo

o WE =@ oot A%, Felo) 7]

[¢]

3y

o
oF
el



o BA) GE YEHY <

=
(¢

Table 2.3> &g} 7]

Mmq%aw TR ?ﬂ%? wrwl%ﬂ
X i B
N LTS T 3 T
> ~ Efu =t +— 0 O_.%

~ 3 < oy = lE N i T —
g X oj o} B e e .0 H o) - X
S T o oF L = s o . _L
5 a2 T s kg | BOY BTy e
2N T Ty g BoROR o R
™ dmeow | & oW o Mo o <
Y 1T, R 130 G e a T T - ) w
~ % 9 oo T | N W o) iy w7 T = ol o
o wmI R | T WITRXT |5 8 o T @ Mo BT X o0
FPRBPXT (NBFTITH |2 T & % F [T 5N

= g = £

— — & s

3 S S 2

N [l V AN

o e} o

£ < = g

g = 2 S

= "= R =

. . . “

— [@\] on Am

iU

.'rf
1

Rk k



Al

AFE T w837 F83 43

Al 3 A

31 AFH =79 254 &8
311 AFE =79 L87 ¥ WY

Tor

A17]

W5 7lE okl A

B/

)

ol

—

Nfo
Ap

o

e

B!
A
ofr
£
wﬁ

B/
ol
‘I_J

mR

A /7] WZelt.

TR
o
22

il

stel Aol ofyet A4l o o H{ YR

0] TF M= 7

2

Winn(2002)-> A+

Lol

o

o
s

—_—

0

MZE3 FehEol

Sis

o

0% 7] ool ot

= FHIH 7

Draper(1998)

Aoz o] ZA

KO

il

Nr

)

™
)

oR
+
oy
o

........



B

FTHE Aol A gltkSpector, 2002).

wK

o

Hlo

ofu

AT

2006).

2 thHernandez & Samuels,

ey

SHoH(Kirkwood

= o s sl of

]

%ol 9 e

sl 7]

s

& Price, 2005).

2OFAM Mg T8 247t

H

XS

| —
T—

Z4A

o A

-
T—

Bl

7}

o7 FEH=

]
a3

=508 o)gHy T

s

a510] o

e

et

3|

2dz SAEG ¢ 8

@ S A3 A

3t

312 HFH E7F &8&

Ahmad(2019

tod sk Aol o

3

H ol

=
=

Eg o]

aL
)

skl o A HA)

s
==

Q]

]

i

7
N
ey

SATH.



Patera(2009)2] Aol = A Eo] 152 JH TN PSS 7PgaA 9
oA AEE & F A sd=dl, I F3tell 07 e =240 23S
AFAH o2 &gt FE AL 5 A FHT QdEHE Y S HESH

3, B ol FHAaTol AAFIHOE MAL AFSA HoleA

Bucolo & Breton(2004)2 AFTARIY] HAR] HE AMAoA 43 M

A Azde] mHE wTs] 9% A7E SRS 15 AEA
WHAES 98 3D F =d A% 3D AFE 29 Ase vt

UAg WAde] K84 e el R s=uo] wektd, s1Ee)
B97 BYo] ARACE WA/ 49 UM B2 B AFY F U]
wEolgith. S FHH VMot JFEAN 44E AFE ol
Ast 224 3D male] zFol TN FAEE AASL tiAl Za Ay

Aol o141 Aoleks ARL E23IYTh o} CTable 316l 2} i=%ol

A Ett Agduee Bo FAH R AP skt

- 33 - =% ]



<Table 31> A && #H w5~ ZFE =79 &&

A7} A& £3
A% wFNA Ak 7dd
A AZEYAE 7HA] TH
A By AR AlF, E7 Td Rof A=
AF, G2 aSPAFAe] T} AREAFTH Sl
Ahmad, Hussain, | o3& EF A9 F=
Mostafa(2019) |71 xSPHEG 7P |9 A A EE
AZEYOIZF 9 A E ¢ | o) A=
Z 9T & Jdues 2423 =
=
3D 2d YRz o5 F 9l
He Hop- <QHE
= 58S 53 sEo] AA
o]
TEZ JHZ YRS 73
EWOJ 2 AES}
g3t Aoz vy g4
Patera(2009) TA EIFE, UF
(o : =Z)H®ur ollzt A=A
TS 4o gy
(of] : AA F3hol tisk o
olgg]o] ZAE9}
L ol E AFI=AE A
AA g2l
st gyt A=g
33 gt Immerse Lab(3H | #&E Fof- 1Y
Chandler(2018) |o] ZZAHoT EHH uhHS YA Aol FF

ALE NI




Rosenberg(2015)

A AA Z7] 7]uke] CAD &3
EgjolE Tg3te] A KA
AYol- Holu)e] Hele 4

T 823 el

#d 2o 38
AFHAY
Ozl HE ER,

a7fe] Aol A4
Hgowg utre]
Y Z2AEJ F

Eig

Bucolo & Breton

(2004)

AFGAE] TR
AolA AEZA  HEAIEF

AT =

HAE A

94 3D F =24

AH)E Hla e
T 52 wpHol &yt o]
g} A, dF= Adstd 123
A Aol=t &

Bd Hol- AET

AERG=

gl e o] Al

o] /\Ol—

<Figure 3.1> ¢

EEAA Ao BEF

HIFE =

it
il
b
L
Au)



sty zeAM, J8a JMAdS 283 A7A st HH

EUy oy H

A
filo
of
e
r o
m}#
flo
>,
oo
>
1o
PN
ol
o
lo
1
o
£
=
ol

EASA "ok PdEAe BUEY ke SuAlA Holy 360%
B2 £ A3, LS Sobrhn AT S girk

3D =g L= ) _gﬂug_ Exl e Aoz YA Ed b T AAEA +
R ZeAH T+ L
QIEI A
Bucolo & Chandler(2018) Rosenberg(2015) Ahmad, Hussain,
Breton (2004) Mostafa(2019)
Patera(2009)
<Figure 31> A 79 FHire =71 &&
AAE TF= ZokdA 53], AA Z719k Add arE g8t

3.2. /MR AL o848 AP
321 74384 2™

A A8 EQEt AFREE ) aZgoly EH A9

- 36 — , -’H "‘l 1_'_” S

)

I

U



oMo ow g PpoH T T W W AR TR T P o
pilg ol | B Kk 5 ONWON ® R 0 ®° T W X T
o w L= G . i N R . = B
N @ Ak a PN - w T b4 N %
i 5oy T 2 & AR R o . 8
o# oﬁa - ol o = 7 OE ﬂ,u_ﬂ 5 a_ﬂ o) ﬂl T It .#
R M__ oM v o X o) wood ) w T o
o ~ = -
G = A T S I
o g T 2 = o ¥ H X T 2 g F W Z o
_I_ W;H ~ Mo w K Z — _._._o % H_T Ml # o
- N o FCI~ <o —~ ~ e R
o T do oF o X% m < = E 9
J o - AN Q5
a0 R = i) S R
‘AE . oy 0 HT E-_ 71_ H_._L P \I§_|L — O.w o N
oy | v oy Ot O_ 0 o) ! 3
OB e < oo i g X W 9 S o
0 N X’ )
s L.y 2EhsgiiEeegix
=0 =3 B Nfo & X — 4 ST
03 Coy oo, Nx . B T 1o % S
A 5 n X g @ m oR g o U 8
W R e T x 9 e S ° iy
G COlC S o = ® _ % o = X 4
TR Y T S I o M3 L x T 00
o ol T g R g T X T RO ¥ Ul
L T = T W B m v T A
—_— ~ 0] ~<H ~
0# 23 =1 —< X ol mNa ™ ) Wy - ,ml ,_mv_ﬁ
N A T Mo = wm Mo § © 9 o _unw B
= & 4w now < % E M T xR T
o <]
TV o o g oM L F 0w o Y
) HoM - - W N R - T
E D of o do No Mo X o W XNm X W
O R O S o N O SO T N L S S
O R H Jo & e ¥ ~ B W I F P ™ T OF N

2 E S A7 A(dunity) 2 7HA 2 Aol

Sherman & Craig(2003)



Helg Yz

3+

of ¥

ATH=

7HE AAC = A

3ol

22}

Nz e

N

—_—

o
il

TH

<]

1
| .

Aot} Dede(1995)

TEAII=

o
A<

1=]
=

)

)

el
T
o

0

Ho

0

o

UHE &

7]

A

Al A el

44

g7}

34 (immersive  environment)-&

29

olJ
TH

<]

—_—

olJ
NIl

1

AHEE %tk CAVE®} Head Mounted Display(HMD)<}

=

U -0l A

I Ze 2FOA BHIEGE

|

E

]

v
IT

Z

A =719 Wle= AREAIA AlsdEn. 2y 7HEd A

= o
A A

Aoh)
2ge

249
AE3}

L
)

t] 2~ &gl o]

Ik
o}, IMAX 3},

=]

o] -
AA

glol olFod %
siek. o

1

4 we g

E
=

=z =
= =

A& ol H,

2t

k<]

folE &8

fite)

=
o

i
N

=
T
4

)

Ik RN AE g5ATt A

ar
o

W
™
A



s} Il 20 A5

1
,mo

%

A

2%low WA

)

—

el
_—

i

o

B
{

A-z2+ 7 A (Lavroff, 1994), 1¥

8- A(Steuer, 1995), 7+7+AQ

A(Kim, T., 2000)°] At

E
=

Fgape] el

al

of o

]
=

FA17)3(Kim & Biocca, 1997), A

P4

o

(Lombard & Ditton, 1997)

R

o
L

AACAD] e 360= A

hyA

3 AdEO], AFHAR] Eofell &85 o

)

Z]

R

ol
)
N

O

X
&

»

o
e
N
T
e
o

o
N

1|

—_
o

sy
-

Y AA R

S
L

= 71dolt. 7

S

3%, B ¥

)2

o) AA,

Al

Zux

4

=

3.2.2. 7H3dA



in)
ol
e
9,12
X
[r
XN
™
2
hsy
ich
Ll
Y

%, 9ot

60°

+ maximum

30°

comfortable.

20&
Q _- comfortable
) G5

<Figure 3.2> 3= B9 7}&HF/(Chu, 2014)

50

MEEmLam

Chu2010)= 7H3a A ALgAE9 2AAAQ AR 715 Aok} = =
Aol WS A= AFE Tk durzo g 9E HE Aol oy =S

He ZHY #Hspa

»

<Figure 3.2>= AA 7toles w233 Ao 2 #HF &% WU 4
$ FHOR 4305, FAORE AFOR A%, offFoR 125 F 32
Tolt}

Alger(2015)= 7HddA & Aok H9E

w

WA ol Aostdtt. A

gA7) 47 2H2E B 5 JE WY 2dx & ALAY =g

.

+EERG 8 F°] ¢ "HsA =AI.



e
2 4

w7 98 Hok s FW E, IIT ASATE B Seokw

Je 2I7A 2 U B4EET. XS, Y= 96 252 34

ol

H A &S vAT AR A Im oz FH=E WA

filo

T w9 v=ze "3T9 oEws JHH2H. ImolA 10m Heje I3t

3d ddel AstAl trtes ®elolH, 20m o2 AA 7] o=

o

:Z::u ne Description . Distance (Z)
| Mo-No zona Om - 1m
| Strong 30 zone 1m - 10m
ét:i-ﬂr'ﬂe 30 zona | 10m - 20m

Mo 2D zone - 20m ' O

<Figure 3.3> Z ] §(Alger, 2015)

s, AHEAT AP 2BBS BT Lo & BRI AP + U=
= Zdx ux YR gk BHe =Y

Z=E A49AAe] WA R dolE AeAT} Ta2E AdHow
L7) Sl TP el Szl AAe] av)e B3, E g 2]
2 AgAA ARt T Aotk LEAQINE AFAA FHAIA
Felzel A9 dA Z7)E Hast: ATE AWSAT. AWRAES)

160cm Ao Q1= =715 dAE, S48 AACAA ALGA A=A A

— 4] - ] .-:rx% ki 1_” X



BIEMEREE BRI

=1
=

goldl we} ¢l

2 A3, Al wef =

Aok 7t

A

L& gAY B8

(S

3.3. A=

or
0

N
03
o

B

;01_
Ho

il
o

ol
!

o

NA AA Tt

S

(s

Tor

7] W&ol tAtel|irt B xR AP

4= 9 tHSchnabel &

o
=

e}
A

P
T

S}
=

Jo] =4

o -
£ A

HdollA =9¢f =71

A}
=,

€]

AA =

Kvan, 2003).

)

Bt IAMTRE AREA 10 Aot AN E 22 T

i

RS A Bobs ek AA Bk

il

_
o

oju



N
of
ol
=
of\
o
T
©
2=
H
N
fo
ol
=]
o,
,
ot
g
2
2
o4
(i,
>
rlr
o
N
2
o =

e
)
r o)

2
e
o
:(I){:i
N
X
2
)
m{o
4»
;9‘
A
rlj
e
iR
ok
N
N
oy
r (
o
rlo
i
i
1
N

(o]

AR, Ade] hE o F ol & Utk AYEL HIEAL 73

)
2
=
2
v
_>'~_l,
o
e
K
=2
o
19
_>|i
of
o~
o
lo
>~
>
b~
offt
o
it
rlr
e
=
(@)
o,
2
o
=

U2, Ol 275 A Aok 7Mdd A 3D REe AF3)

— 43 — -":lx_= _'\a.l.'\-'_'l



A= o "A 2 5 A 7}

A e LAL vz

r]

oju

€]

=

T Reum AAdxze 27 X AY F4e EWE

o}
=2

O

s

~

;OE

=]

3|

AE# ool Ths

oA, A

A=E AEd ol

o]
=

z7

o
A
]

—_

;o_._
b
N

Uy
ﬁo
)

)|
_

TH

24

o] £

F 2y A

shgteh. Ao

=

e

p=s
=

ol
o

juy
iy

)

317]

ety

HEUT U 4%oA = 7HEad <

A

o
=

43} o] 4

E
=

=79

3



7HEA =7

& A%

Ay

£9%

Al 47

A5 % 7HEEAE =7 1A

[S]

4.1. YA =

lx 1

3|

o ol ZAlEs}

O

oo

o

ot

N
Ho

EME

o
[0

N

o

e ]oj e} A,

]l
2= 2A|Y(scale)o]th.

303

o
NE

(Kim, 2001), 2=ALe] & F3l 7]

st} <Figure 4.1>0l A4

&

—

AL ol Al =A<

]

}_—o

olt}. B&4¥ 3FA|(Ronan & Erwan Bouroullec, 2002-2015)& o] 7]&

F g BS ARk

;01_
=0

[e)

e o

........



e g2 9

1

tsJ
j4

=

<Figure 4.1> =27]

£ IHEH A4
o 299 §54 7

oA

Sis

1A Py ~ARXE =alo] Azt

]

Aoz o

-

o

1

k<)
yal

He Tl

w Az =710l sl =3kr] AlZsHAl E

g ofu

L
—

Al o
=1

al

3}

Fo
Aol o

o

o 28] a71& FA3 7

s
A%

|

o

14
™

7N

1

S
yal

24

A aRle 2 tzp

155 A&

14

3
pul

oM wobrt 1 xFo] ofw

)
&

Al

Aan.

SHA

9
A

=
.

Bl sl

<

]_

=
=

¥l

T2,

o
js

Hj ]

ol

d 84

Z¥

4= (Subdominant), %<2 (Subordinate)

’

(Dominant)

!

11

'-I;’
1

s

A&



29 Aojsts del 73 ARA aavt Bk W@ =7k gl of

Erhe Fgol £ stel gAY A 23S AT FE &7 23

STo|tKChing, 2013). &&= Aol 93k =7] FA0 7AA H =9 BEo]
SeE I Ao 278 S e selele AU w
<Figure 4.3>¢] olv|AA A YAZE FHAA= A 272 28-S Al
Zate] Hl&-e A AzEHA

HuA =@&0 278 858 A4dEe S &gt

rt
a
PN
ot
=2
pic)
rr
[>
X
e
>
o
o
)
jins
>
b

JAE M o ok A2 S ofE s
o Faut gl B2 of Fmu} vlgol the
2479 elm g, 53} v 2},

Figure 42> 7)A1% HEY A745 Hi

— 47 - 2] 8- ]

i ._:_-‘J'l- T]'I



349 239 onAE AFE TS YWHoT AP} A5 T

ARt M g3 ElolEe BAE oldlshe 74 F53

Ak, o] FHY 2R Yxlojye} o] BE3E AL T JNEEHZA] &
S g Ut £02 e HFHE AT 2AA, FAE 2 3D 2dL 3

o]7] wj&o]tHDorta & Lalande, 1998). 8]l 2 A%
o] W&o FAE et 7|E == 2D Yo E AMESte 3D S

FHs Agkd Aoz 3akde =A% R 3R FrEe] oiE

AE7F EAEE B2 2E gAY AA ¥ B2 oHes F7IE Ik

ShEe 33d BRHE oldlsl] el =u B =4 Hol dEw A

100 32} Y35 F7FAHD)Y &7 28 E, 50cm-50cm vle WS V|Eo w2 A

3%
FRYE AT Y RYOT AFES SIS A

.
— 48 - «' A—T 2.1



=
b}

4 ARE ;AT & dojof stk 2y FE°] 3D IS A

ag7)dE U B2g 7] dZoltiDorta & Peérez, 2006). HE Ax= B
=

3] 3D Ede HE ARG A0V B @HoR2)

AbEE g doha Hokow B Ao AX £

- 49 - ] 8-



A4 Fd MHEAL YAZY ngol BT S JEE ATt

a}.
4.2. 7334 =7 &8 1A YAIxXE A 3F

A Yage] HEE ZRAEE AAES REY
st Zlolth AdBe zPHOR Aa B

ofoll A Hatel|rt BAIE siAsty] f't I S ATk A9

2y AR o= ATAY 3D 2dY FAL AT AX Yool B
st Jgdd Zux2 AP HFigure 4.4). 2FS BAsta 243
9% 71712 VR miniE A5t Basd Qe o) 2~E MAStS 7daA
AE8e gAdSAT 13 Yage] HeE <Table 4.3 2th

A WA AAHS AGFAA F8 AT AR A, A2e =7 7MY

i

A =70} 712 Az 570 Folgol e A, MEE =T

F_BL

g o) HEsE BAE Q27 AA, YA YAEF wRol 7PE

o

A ETE FRY 5 AN o9 Be FFEL ARom R YAk



AAYstR AdFATolM At 7HddA e olfdo] AERt 24 Eq %

go] H=x] otz skt

.0

2020.8¥~94¥ W =
7174/ LA
2020.9.4. =231 3143l 9]
A Zy 7R AFA
2272} H )& 131d Making Workshop 1 $¢ #oj =}
=T VR mini(FHE AXE d=)
Ay 23 AANZE FHd 7PEEA = G89QE 2 uSHY

~ 51 - ; .sﬂ {l L'.” [

)

I

U



< Table 43> 13} &=

22
22
22

) P R
C— CU )
Ho = X 'BO Mo_l
J.E o Ot Lo O_._
|9 By ia % s
b g S I -
w | o o N K N3 om o
2| K =T ORI S "
,M 0 Mﬁu ml Ho .m _n_.t lo %
| D 2 > B o & = <
oy | X 2 Nl A To [ X
w | = 2 g ° B 3 Ly
el TEgaiziolis
) o 3 - :
B 5 o om om =B
2 = o . m W__L.E Qn_ ‘;IOE :._.# w XA
) ! = < ° E
Tz == - -
M| B R o8 3 % LI
5 | < G- S-S |
| B MM T B Wr.
<~ | 2 A 5
w | D KH o o T uﬂu = A
_ =5 , X L 3 T
¥ | B o Moo ox N R O|®
K- 3 0 =0 e e | ®
il T oom W PSR 3
lE g2 x® T8 §
= o N M P :
= WS o ow X 5w =
BN A e T
o o WMo g N O
™ HME ) - X0 o oo =
jhall 0
w ) T BT o s X
< 5 8 F @ o ooF e
< = WP I wru_ o] )




Zst7].

¥

(€]

=

WA, AE" oA (STL) =

3]

A

o N T
Y
- N o ) o _mM
O i e . = T ® N
B of T |® — o
2} 4 ) | X0 " o o
%o = | B0 oﬁ Lo R
N "
b G |® s 4@ o |9 mo i % ol
w CLE ol M| Wr N o) B N o
® Jo o = |« o o
OI X nase] _i ~ R Ew_u —_ ZT
v T N e .
NG E I
ofy o n Mm..m M o o | N 1o o " e ,MA|
~ ; o _ T
i 0 of |2 & = I G i Y
A ) —~ = 0 N [5) ] 0 iy
= ) z |T P e g e Ly T o R
— X o | & W o | o - =
-2 Eofl@E| s EEe w25
o w0 FE clE e |ToE oy U
U B0 o) juri | iy <0 Jﬂ BX
= o M- = | G |6 + |B o S| & = &
o O CE W N T~ 5 Woox f
0| o X o do |gr ~ M I ~N =
Mo W T oo (iR o o 1N
o = =1 O o~ B oo |ol B wom | = g B
= L R KA Rw|E T N G M =
Hor ey PoE g it 0
oW T S g R I E% ¥
" -0 ) . =
A=) ER N,# 1@_ oo 8 jol- o oF -
T BT R g BT oo 5
M B oy @ - ] ® of = ® B
b oo X =~ | ® il = TR T
2 Teel [T % | = (28| o7 &
S @ S LA Bou o
o B

|aolt}, AlZpe} =

3 o

of o

3
=

d

*

Py



p——

7} ZtHTable 4.4).

i G = M za AN . T = mu.u M .,|_
Bhllxe2%¢ (%52, 38 2524 e _3% |F
I <P (L U ~ < N J—
o B | M B N T ool | g < B o o o &y N ~
TR |TTaT (FEgWAdE) mFT  (TT Ny h ¥
/N | o B PN R YL E I T 3

I e G R N e B M S S S O B S = SO o N

THRNIAFT AMUKXNITTY 7AFAHKINARAT ([T H N MS KA
w R T OR U T T
o BN W E @ _

}L N .Q_il _61_ jang ﬂ ﬂ,._ n_i _f_o 0
...,.am. Tl | E._ = N | . m X
< KO NN I oS

N Ko RO TR T OF O D o @ A% ™ N |

o R o W — <
e o J] 2 oy 10
) TR R vaod T |
o MEWOT ﬂﬂmg_wb_}o -
iy _ T A D _
e T o &R M T K o xR

" B Ne A o5 N FE W v,

o
oy el ;
Y ..
Zl# __
|

X

N < Q
X




7H3EA-360%
ZAE 5 A,

TRl
gl vy | AR L man e
W sgo) B
(RSP
Apgko] & wol
7HdE Aol A B A
olob7)5hH o
ZHT 54 REe
Ak 1]
olopr)sl = ATk
tjAkel ghel A
A7 Ego] HE by
AR e -2 55
ARee g, DA g -
- =¥ E ’
ol & | W] W
Sheo] gl
s FHE AL (g ga gyl
o . _
Mo At sgo] HE
— 9 - A F ol 71 E A -t
27} H- P ge) a8 vag
=/T. B
zZFo] Adel | 5= qu.
e,
. SRR

TAMERANT =




o

-

Z}

z4o] o] Tl
TAEE 2Y A

AR A e
1

BEBAA] 7V7ko] A

A vl
2o wAE,

z

2

<Table 44> 3D @] F 7 7}

T N mm G ™ B wm o
g o= *oa X Moo
S N A oo
i T o 7 o,
o P o B X T 2
o owm T~ W X %o
X5 N X < o) B
@%ﬂ%?% A
]E ‘.l—l ‘_I-i )|
< 5 X & 9 mw o} o
T o ® oy o W A
™ iy NE O# 1_,_Al .NE a\_ o) —_
o o _@. s ny mm.ﬁ_v mmw L._ ] 1__,/_.A_|
B ml_ T Myu M%l i oy ol
oR ]| o0 I —_~ =
T W uc| ﬂ_,ﬂl lo b
N o o W F
"o fe) 1_|L L.U ‘mo ,Mvﬂ EO o
—_ N o? N |~ =
AR T T T o -
= ) = k)
F 5 A 5 T Ot wo® 2
T oy w5 o
o ®T " | R AR <
= _ = s N ‘;lo_ﬂ o
o 3 ,;lo ~ 7 B
E] W of o/ 3 N el B
=N oy W B BT D
op - W_no op ® T < _,__MO =0
P _ul ﬂWﬁ e° O# W 1_._.._ o) ﬂw_
oo T o o 2y T
B T ¥ P %
T o® % I o o N
X 0 M Ho —~ ~
N lm_l ﬂ H._L OHE = . — ‘a —
ey 7o ) 9\ X ~ X
uf - "0 SN X

o o]

=

E

L

k. =27] Z#(Scale control), A& x&H, ©-44(Navigation) H

S

o



g3t AP FS BHA OB APAY 23 =3 BHHAOE AF

& g AT e BE EAL 7IFAL, T4 Haste] s s

1. 50:01 Scale contro{1} Bl 72 ZE 2 FH

2. 00:10 Navigation cfick S8 2|0l M &

3. 00:27 Scale controi2} 1:1 A7 ZH

4. 00:30 Navigation cick 258 SFAl

5. 00:40 THE BN R0 O B

6. 01:10 Navigation click, 5% P Al ad 2haf

7. D1:30 Scaie controi3) X0} 7|2 =4

8, 01:40 Navigation ciick, XEE RpA5] G

9, 03:00 Scale controid) S7| H25HH 2HE 012,

Fligure 45> 34 b 7} E FEFH

- 57 - =51




TN Ajtd A 849 A7) 243 Ad 5E, 74, °] Al
Mz ERste] el AdH e (Table 4.5 A sttt

S A7 2He T Bl ARl =S Hdie A=

Table 45> 7], AF, G4 He FE =9

ZAd 84 Iy Ul A oA

EIYES THET A, AHg B2Y
& EFEF Fo FolE Yol S5A
o=, #elo] A2t A] el 27 E
HHZ/E’//W o= oopgl.”
Ll Ll s | “ASXHEH 2AYo] Z JETEHE= =&
o] O gz Pl
‘,/:7'7/0' FFo] g3 HFS A ol
& o/gAIR] Z3 A E 7S

— 58 — "':l‘\-_i _'\a.l.'\-'_'l :! = |



g4 i AFeEy] 1HE A

o

HE AFEA HE w7
‘ANYE Ao}, Tl & O gYFgod
FHT

‘ANEE HA F Ee b EHTE A
EE EH0 g0 o= ] =& HA
o} 7}7loji) Hi] 12 Ax g-o Az
EojA FoE vy A Eto’

TPE oA o] H A oLl

Ve oo delw g 4 gl TF

A4

r (

)
[y

=] = ’
&L,

‘Folgrpr} B A dE &of
we Fo] glo]e. Fo E]XeI] Axfe]o)
27 2.’

F 2ol H]Ao] o] o<t
b 5 B Foln 7474
LAl AR AL,

‘zoj2E glmzle] Ygow FHL.

EFAY
= Navigation
start

(Navigation) 5

0]

ok

Fojr}

R Aol Uek #7kArel el A Al 7bA 19S5} wE o) Ve
e B S Aok

YAE YA HEET YYF SN ol S S B
g5 7 YYFUT a

o

YY) A g, PN & 7 g AL F 7 UG ¢

- 59 - 2 8-



)
o3
gt
i
Ofy
R,
3
X,
[
N
Q.

©
]
J,
My
B
o
I
I

2lo] 5} 1po

)& Mg FE 7)) 2AY gAE = 0 § Ego] H

X

Pl2f e’ b

4.2.3. NAHA

N

HApele] AAstE = Age A E ggsta yAE Y ol x|e} 7t
A FH=E Rluste HEAM Azbe] AT S A¥EST o 14
AIgFolA N oF st ARFES AeEls) BH the3 2o A AA
of ek 7IEol HatetAl AAEA ot Ade vre Aol 2AY 3
& 7182 Aol AA-

A dFe FA= Fait ASAAE o

=]
n
g3k, dUH R #2 2AdY AFTol AL 5 A= ThEely &2

- 60 — MM=TH?1



A 2 A=, ynjAolA

SA=olof & Aoltt.

)

o

4ol 7HEEde 28

=27t &Al

3

sl o

T

el

7A;

z

A%

Za7t A

zo| Autwt 7}

==
L

SFAT

A&

___:rx_-‘! k '\:I.'l :



7MaA =7

1

o
u

JMEA = 231 g

1

<]
pil

3 7HeEA e =74 olde AT < A V=

S

EERX

S

A5 F =2 23S 4

5.1. JA=
A WA Yase =

........

o L .

oo G XK I - N &
~ B % o Jo ® F T 2
Noow - ~ M O™ o Mg
T ‘_ﬂoﬂ_ .q.A ‘H_OW ﬁU Z -
ipsse 23t x
.% = 4 A+ =3 mm oK T
o R S T I
o By, in TOWog ox M
wo MM y s W e ML oo
0 = r — .

¥ — ¥ _.mﬂ C W_ W HM
—_— = e ry <
0 ,m_l < ‘I%I <0 [ Lr? " a —
o =~ ,zT ‘ﬂl _ﬁ A_I W_ I .._ N
0 m} o \H_l iy
A P om M T @ ok F
R = G ° |
woM T il = o o
Nro . .Ur ﬂ ﬁe O_E Eo o mA ©
IS L e ™30 |

0| ~ op 1 ol i
fEfg® & ,Fw®a
e W X £ B ._é A+ N o) oy
T o Mo F %0 - m T
#® o o o U DA T

R = e

woM o M B g B ook g O
W o a mﬂw X O Es = 1U|.| Al
o e w 2E =g °w
T s o= N oy ® T o7
3 BN TN oW B R

Ry T X of o o o
(= S B 3 VAN AR
oo % B0 o0 x99 A T Y
X B Mo ® o oF N ® o W W T



5.2. 7M3d A =7 &8 2% YAxY HIF

filo
i
o
k1
2
32
o
+
N
I
2
rO
K
u
v

22k A AFolA A BEe vF

Aoz s BithH A #Fo] 3P AT

T WA Aage AgstdA Fo A7 AES v 2o A, A2
)

T &Fol =l 271 =

olgl <Table 5.1>3 2t}

< Table 5.1> 23} |25 7| L

2021.69 st F
7175/ G A
2021.6.25 A

A 7} A7k AFA

7R} H o8} 18hd Making Workshop 1 =4 #ol#}

=3 VR mini(F & AAE A=)

PAZY FHd 7ML =79 &89 243 uSHhy g
A3 54
ZZAE FA A3e =0 AT A

A3 9 vt ey, JieE Ay e & AEX 2 2 2l T




5.21. A3z AF

2021d 64, 7HEAAd S AEY 2¥ Jase F HAAR 1A

7} 3D Rdgow At 2F=e AHE onAR FAT 5 A=
STL #d 3 H=ZO 2 VMG AS AT &+ Ae A4 AdS JAE

oA olvldz sttt faFel Frt B 3l =A(Table 5.3)& A&

—

=)
K
PN
ot
11t
i)Y
=2
K2
>
oift
of
oy
=i
i
ich
ne
N

(Figure 5. D& 71%5S A
AESF oAtk 1593 F=E5 72 FAPstAA AEX(F5 1, 13 ¢

a3 FDF AP, A 1§35 E AP

<Table 5.2> 23} 975 F7F} 4

7R} L}o] gd 4 7H3EA AHS B AR
A 21 1 o =
B 22 1 =2 e
C 22 1 o 8=y
D 21 1 o =

- 64 — o ey '.:E



< Table 53> 23} $ =2

0

A, AEsy A (STL)E X3

A

Tor

ers

KN
=

92 ( .APK )

> Sculpture VR < A4

=
o)
o
=
[ay]
oo
=
[av]
Z,
oo
"
®
X
W
o
s
WO
I
= ﬂ,
o
o
o
oy

3}
=

SLE!

ol
H

4. VR

o

=

5.

A
<

5
7}

o

13 ofol Zell 3hd H A
A

9]

o o

oA 27 24

ol 3 B A

15 ofol

3]

2AY &4

oju A7} vem B B A +0]

g4 Navigation

7o 2 360% o]l 4 At




<Figure 5.1> 23} Y+

Ao A olrt

| —
—

5

5
=

233 4

ﬂjﬂ

ted 3= ARE

S|

S

OERE RS

sttt 1

AA

<
T

o)

€]

] AFol = =

o
+

FAA T, 22}

T =
5 ©

2 shtel Golelg =7] 2w 7

€]

)|

N

e

]

J=

= 3l
—

{Table 5.4>

o] =7] W3t}

o} %3

]



T
i

o 1)) 8}

A -

Al

=
=

£ 714

1p

#

<Table 5.4>

VERA AHE

XOLO] 1

]

gl

5 i ol %o _ o R X0 Tn 7O
& ~ TR X o oy’ T T
™ ~ E= NN o Hr
- W - g 2
o s W = = T % o))
— ) X0 B Lo le—ﬂ
Nd T o X X wn o oh (L BF
~ Ho N 7R oy o AR
70 m ﬂArO PN ‘m_._ﬂl ;01_
T e N %O Ho ) g
iy X N e = R oF oy g o
ﬁ A ™ N = Ak o & XTI
gl —_ = o’
e ol oy — 0 — JoE
< i oz pEE A e
iy ~ my o ~ P B o} oK .
o 11 . ofp LIS o o} K o}
o o = o) X0 5 B ® wT T
O x° b T B0 T " 9F RO 7 X R
E

271




A AgEE
A=
whet

Hl ]
kel

TR

4

oMW
= Mo N B %
= Ho X N o
~q Do o T ®
w0 o - o
Ho o Bo Jn
Mo Mo N 7o

71

X

=

T

o
=

[eig
=

X

]

X
4
\‘w
o
—_
~
™

719

By o e wm
mw = Mm 1H %o
A Jo ~ o -~
NS | < EK )
o = S e = X 3
O.E ® ) — mo AT %
o A o =7 ) °
o = o K W T il
= <fn ohy ~ = 17” MM oy
ER. my b3 o
iy % ey . °
T o W %x Gl
= g 5 To % ~ =HE
T R AR Lo X B
i Jy
J -
4




ol ol
2

0 |
<

o

ARl 5o

1

;OL

H
B

9] o)l%, =Z7] W, Ad W3}

oF

o
oo

)l

A71Ae] el el A e

b

w7 =28 Bt

oy



TIFHYE HAE FY F s AH S =HE 7] i)
Oj- J9jo] EYE 7 a2, F¥FH FH2H AHE &+ i A
TIYEHY ZEHRE FdJAl= perspectives} HEEOJAIOIR] BlElE =
zlzo) njz)l gelRl= L wieo] o o= Lagsyol AHE
E] BH(STL)Z 7}fa o] 713 2 Zfoli= FZ7Fza QlF)zZRe] .z 3

of¢/ A #&Ht’ B

S
st

‘EoH 9 9 §lo] e dHAES EgE dFHIC=

ok

+ 9 B

2L WY TS Fa HA DY =he 2 7 Y C
EMER: LR

FHFUANE YA 2AYUF G GO0 ofH LYY, of
L HE g0} HGYN & QYT YPI ZHES YFINEE 1
o mep FHI B 7 AU A

‘AHY BYg & o e E W] Ho] B g A
gos Y21e v S Q] B 2AYe] F & IpF Fo
8 o] A pA H F 2xE o A

‘AEY G AAY e dE7] S =L AHUT ]
m 70cme] 7)& 7}d By BFL IJFHOE §1, o]F EoE
YeNH Y 2o)E At 2AYZE GG FA T P EY

2 o]H3 HARE FY o] Bid] Ao NHE JFeE Y

- 70 - =T



Hol 27)& BT 7 Ygn FUG gL A G AAYE 2

E 90G 7 9o, FH H75
oy AT B

A<
T AR
W e FAYoR AAYE G

I Fojn xpple] jEi=olo) HIS] Z7]E AFA YL AHHetr] ok

-

C
HEE A

e

“Wp BRE =
HHZ T 72 vpE0]F A ZL o]njz|of A& L&

HE= o] ¥es] Fr/EHT. A
& 2)0]7] H&e] Y2

X
X
&
o
S\E‘
(e
oy
o
rl

AP VRS FEE A
r2gf sy’
7HA,

A

UAQl AREE S WA FUARE b A BolE

FEo 7Y TR T8l AAEAT

Folz HYH 2AY 72 I

JEE JYEYE Fo FH9 AL, 2AYE 7Y

2 #13)

I &
(=]



<Table 5.5> Z7]=

XL

o}

eyl

-

717 ol e

= °lH

—_—

=
G

Mo

Ho
N

Nd
ofr

=

S A2

AHgAd el A=

1

)
pul

R

A

o
1=

T
ar

/\E]

At 7HE

)

A5 =l H oz el

o

AP A

ojzo] AU

5.2.3. AAHA

oju

ol A W7 HE

L
)

o] v =

4g

2 543

A} O
&

=

___:rx_-‘! k '\:I.'l :



SOlE7HA B4E 7se VIR AdES =8 2 AT

r
[421
lii
Eifr
ﬂl
:(I){:t
=
2
s
2
o
<
ok
rlr
>
2
001'
m[n
rlo
v}
dlo
_’;L_l
i
i
w
)
td
)
o
o

YAZY mPY Aol BA, 1 234 9383 IR £7F g
AZSe ALelA 33 Ase AASHAG. 1 23 AAHe YA

& BT AEAS AR APk mashs W

ftlo
:>’|I:1'
2
ok
32
k]
w
2l

Jagde F A oz guoz Pelstd 1 Y% AN BHS

L, 22k 352 EC] 7] Fo IF Z=AE AFE THHe W
W olojA siley, 32k HAafolMe ZRAES AIRNTE faflA
AePsh= Faoz stk F = H=2F & A =770 A%
ojFolxtt. 3D =EHEH HAdes JHIEL ITdzz HAgse dAHe
A-Eskste] 3D vtde Y Z2agd] &Ed A wgoy 7t 44
flo] el oA theo] HEE S0tk =9 4ol i =dFol

AL AFHY7] wEd AEZHE ALLse] Ao o AES £ QA

~ 73 - ] 2-1



stk HEAoE 33 A% Fslolx eFYs AXE 28 A

=97

ql Sh=slol® PCole] f41 Aol Wa gl 2L A AHY

BANA mH T 2A0] THest Al@ubgel ol 7] ot

A

=78

Folshe AT gersky R g A3e AT 909

MEetar Hass 718skio.

54. 7H3EAd =7 && 32 dAxY H=ZE

33 YafolAE Y BB WFL FlT, AT AU FHA B

ZE!

[e)
Aae

AHos AFHA G=S G2 A7Ae) AL WA AGSAL

Al

A fase AASEA o AT Are thed 2ok AA, M
Heq st Z1Ee BHe A8 wgel oWl e
ATES 223 A AR SEuPel B ATES] Hfelr} 9
A, M4EY 577 Edolekd, mEAYY ol REe| Hg
U712 A, SASA olgA S W FRY & FEL AT

AS71? 32 Ylase] Mae o <Table 5.6>3 2t}



< Table 5.6> 33} # =2 72

Aas 19 = 2022.01.11. W&
7174/ LA AasE 29 A 2022.01.27. tiH
AaE 3¢ = 2022.02.20. ¥t
T S dist 53 e
FA 18hd 17, 28hd 8%, 43hd 1% F 107
=7 Oculus Quest 2
A ZE FAd 7HFEE =79 S84 23 asy g
Ay 3
71E S 2 WS vuE 9 ek A4y
A By | o v Weg, aEE A9 e AEA A F A S

541 A7 w2
2022 195 296 omakel @ Ak 28], Ll )AL 19,
AT,

Wgstd, AP oS IS

3o 2X Yafe

7PeEA stedlolel AZE O]
Asst e LR St AP = A=F ST
RS
FAEH RS AYstd, w3 ohdzh %

s} AkgITiAe)

Adsh= s 2 A HEUEE 53l

30

2571 TsREE St

e HES de= 25hd 4 8

ol
—
o
¥
—
ol

- 75 - A =T



<Table 5.7> 33} YT FF7}R}F 744

27 A o] Ol 3 7HEEA AHE AE AR

1A 23 2 o Becy
1B 24 2 s ae

19 | 1C 23 2 o] ae
1D 21 1 = SISy
1E 22 2 = =
2A 22 2 o] A
2B 22 2 o] A

2¢l | 2C 22 2 o] e
2D 27 4 w Ae/ L'3FH A ALY
2FE 22 2 ] N

ool AMgolth MF WA 1090 FA e FuA APsu

NE Wrel 74 ThE WAoR Fel 7%e Ik e stk
Table 58 A¥ WHEBIA AR 9as A% AR

g golct.



< Table 5.8> ¥+

R
WA A7) 3

Ile)
o ofy
Jo v 5

BE N
T T
o oy
iR al]|
B W ™
N A R

A

R

—

=

=

HA = <
W 3
T3 =¥
484 24

o
ey

bul thapat ofol

5
Ag A e

7HEAA Sl HE
3

P
T
=

4

2

183} 2% 0]

-

T

29 =}

A3E

A 23}

-

oju

bl

or

o

oF
i

2891 9] vl

o
i

™
o

mr

o
O
=
A

22

F A th(Table 5.9).

J|

37}

} SA=

J|

o2 A F,

N

70
)0

in

5

°©

A<t

=

=

4 w7 ol okely o

7}

o

]

=
L

Q]

< Table 5.9> Z &

o]zl Al
71&E(57) o2

==
-

. w
o) X
_mﬁ JJ

B o

o =
o o

Nj B

39
=i

o T
B o
B KO




<Table 5.10>2 1¥ ALl 3We YIS F3 J3F =¥

Anee BART BAS U golth me| WACAE A dg

A 714 A,

<Table 5.10> 182 &5 #AZFYEH FH 7}

1A HY 23 dF > 14 28 AF > 2AF, SHAE AT > 23 23 A%

N
230
2

9

EA TGP F- 57 ol B chold o Al
289 434 F- ) Sl del 299 2
RaehA A 2% QAL FHE AA AE 2rnd A AR,
7} | Eee) %94 s 14 23 229l G e dhrel 4

3,

HF 2380 ALY, WA P&, AFE AYI, FERCE F1F

o 5 ] 2] 8



1B | #4923 AF > 13 28 AR > 2AX, ZAE AL > 24 =3 AF
( s A
A \ W = »
b ?ﬁ bt i
J\P 1” “ TJ ".  ,EE?JJT*’J
i S §
MEuee ke Aug A 2E, Z4, Arg + A8
A A= e <4 7%l A=, Py HEUTFAY
= =717} g U =9 o)
gg | EESS LR AHE AT 5
A 2+ 8} HEAA U Sdekar Ay ztatol
FAE xdsty spll e A 2}
atal ot vk
A 23
FH gFd F- 571 olst47]) <] otelt]ol & AlRbet. FEjrt 25 s
89 AT T Ao AR A £ AFS tislste] Alstete
B7b | S BedE.
B BN F- U7 T dEHY 98E FFANEER 29
AR AFT ClAE A B 49T
1C
oA
vl el G E Arg 4 23, Qxlxs AR + A8
ERE 3 Seltg  EU, ¥4, 29, 239 GIH
g | AR el B3 vl oS Fa F07] Aro A W= E,
S e o< 55} o]0, zmtE
B Yyetg A FAL 5
A A A7

- 79 - s g kel gyl



Eh TPy - 571 o9 ofolrielE Alek =717} vl
AFE AT,

r
2
E{H

B}t
1D
A
I gagt  AuA FA Zkw A7) s, AW + 284
=7s 32887l AAEe] A3A AA =729 A= SepdrE
Asf 7lsketA . WstE At 2AA, dEHE oA = FH<
He | won veay gAd 282 A Aws F2g
kS Fdss AE5E
A=
B tF 3t 119 ofeltiol & AlQEsh
o 29 AFH F- AFES e AroA Fste] dAdoRE I %
37 | 9 A,
T EFA F- 1AM 23 ¥ o] W A4 &3
1IE | ¥ 23 dF > 1% 23 AF > 2A%], SHE A > 23 =23 A|F
oA
ye | dinE s 99, Aug $A4 AZE, B3 =21

s 4 &0 8t



B nmw my =K
o

gy oH T o BT
B X PR oL
N NN H N
- —_
o E BT fo @ W
& B o R N
B X i
N m..ou £l Mcm

: Tw 2 K
‘mo‘nw_Ll ﬂmulﬂ._vm ﬂoﬂ
M ey o T=E T B
,..A_.oéﬂ ﬂ::,o"dll =]

=
Ee B B
— ol N Y
BRL2 W oF
.l‘_l_';OE‘L.

o o Mo %O e
ﬂ!7iﬂ o_ﬁﬁﬂll -
i oM< T
TT T TRLNE o
o T - o S T Ao
R o N B Al ® T o

AT AT E
o ojy X <0 o ®
of A To %o o To |
oy <A P Mo T R T
ogﬂ_olz*oﬂlq ,Dl_ma_i E_'i‘_
_oaﬂoweqaoaﬂ mnmﬂa_emﬂmﬁmm
NARBT N |BEo B —
BN [T oMo X
~
B

A= 33 Aol A

o=

1" 599 s

N5 gol MEAL 1

AT

Bl

vl e)
ST

A 1E9]

i
<1

= 3]
L

HoFQt}. <Figure 5.2>

- Tff 8} 3

2] <



AZCARIFRAEE 271, 22 94, BA71E 28R AEE

i

<Figure 5.2> S 1E°] F3 =} 377 0]

AEET

rpx

2R THEEA 71719 AW S WA Agsian. &

zge] gz ol

S

Fgo] 7bFed 2@z HAZE 28 AHE3EY

2

A7 sttt 2”9 fass AU 8 B &A= <(Table 511> 2t}

/\
S
S
©
=
v
L
Q'q\(‘
i
T
A\
]
S
%
2
N
o
o
N
S
X

P
o2,
i
I9
=
o
(e
z
.
(@2
A

~ 82 - x ,ﬁ:} 2



B4 Navigation

TR
o

g

s

% 3

]

A

359

A FEEY, RYHE YE

ki3

glo]

A

4.

SICE IR

itk 9B 2T ALE

Fel7t &4

HEZEH ARl o

=

=

7171

o

. A

3

=
]

A -



o] Hg] doprtAY, glojAe 4= o] 2F LS AA v B LS

Z¥

e AEEH FHE 717 7]

o
o

——
file)

10-1584 Eolrte] 7hyase

ql

*

ARS8

7Hdd Al A

ST

Agol &8

£

Bliss

2 33

st RUE

A5

5

S Ay

A= ololtiolg

54y

o] W] AFS F

=
=

U)-&o]cH(Table 5.12).

<Table 5.12> 2¥ 2/

_v/ b % o WO~ ol
f, e N
;. Vo M
o = % e ofy
) T o o
GO
© lar
® g oo T M
3 ?% w| Tres X
0 ! Taa o
Z..* | _ 4 EO ‘o| N <
<] / X N 3
I ’ g N %0
W ‘ R =
~N e P2 6
e = e
A | = ) = _Jl._ F
y ) o X [hS
plEeET =
i RS
= \ . y + 0 O g
€ i~ ERTI F T
s O = ,EﬂlﬁrMM
N N EOOR LK
‘.l—._Al z,.,..ﬂ ,,,,,y._ E Nﬂ — fite) ,ul ﬂ.o” 2 AT
— . W o ol ﬂmm wﬂu
A \@,/,/ __M o %H o
/- xJ ,//?/ d! ATL \Mﬂ ﬂAJ!
{Jm e O d,ﬂ Rpa YR
0 . L) ™ ON ,_mrﬂ W ™ o
i ‘ R
)| / i Al - 0
N 2 @ | D 7 HA_H MM Nlia Mo g %
w N AR | RE MO
N ) 7 E [~ = ﬂ_Ai ‘a ‘q
w < Qg W CCIRES B AR N e g
< = *
N v =




+FRER Ao | 3. Holg— sgol7h W&, A AdeAel A5
TAR ovA mEgo | g A o] HeolE

= oA 4. ok - 7S 2 FHe] B8 ol
AAW e sk AU oFe] 34

37}

B9 O¥E T 570 olet4rl) e ofolte], 7k T2 Ak
B J3H - FHlA AdEE 715s AHs] =Estal 7lsel gt
= A7)ek RS AL

29 53E - =y ol AR HolA goewA 7Tl v 9

H ¥3lEs 53 Q2 = 23t
2 o] T2 ZEE oY, HiE

i
o

2B | #H9d =3 A& >
\))\\ N
¥ ;7"//? ‘\// /

5% A

W&

Av g F4

3719 HA AFA| 1.

o] 3jfe] FHO =R &

EbubA star, e | 2.

THE Eol ve o] v

g ¥4 2 19

A dolgl g met 2| 3. BAS - F 3o AWy wEES 3

2 Fio] 48 9H |99 &g, 8 AR AL 1d8d

AXA 27] MstsE F (4. 9= F 2Fo] 2AY g2 T e

3 AAA]D 235 o] | oA TARl At

FA A =ek 5. ¥Fshdd- F 2¥S AA 37 F v
7F sl AE T3 I3k A4S H, B 23S A
AA AANZ 24

- 85 - = A £t 8F;



R I B e e
N A A 2 ol =
7<4:L;<4 oz :@L% Sk

=
o =T,

FAET getaA medns 2, g6, A4S 48,
el BAl, FFAARl FAUE B AR WP

14 29 AL > 24 23 A%

/\11:1]/%] %‘_/\1
o wE, EE, 1. %‘%1 thE] Feje] MZ FolE E831
al—% deslete] 3719 | 28 WHE, Z7] giu]E ARE, AlolAlolol] <13
71eketd How nd | AE IS Lol ALE
. 2. 25—t JHE X, Y WFoZ wAAA A}
el E A dojEl | ®ol ZdEgE F JdEE 3
2 vtg Aol 2AskaL| 3. A - oy JdEE W, 7] giHE FolA
W [ M2 58S 47 7| delse]l gAY, oldlE Eo7F ARE
To] WEE Fo | E F e TFFRE A
Fito]l MHAH R | 4. mol HY- wF FHE 719 oHo|7t £
Z23lE olFLEE FA | Z F AS AR ~AYE TE. HE FHE
& 7H Eelg TEE
5. ¢HS - Al 7] &Y E=E BT AREEte] A
A A, tE gEE SR UrA F oz
A& wiAEte] SHTH FASHA A4
EHY g - 7, FIAEE 5 FEIF e 2HE 57 Ak
T AT - T 239 Jo vE 9d AW 8o FHE
7t | 7F WEEA Hol=F 3t
B 5FA F- 13 =Y ENA Ve £ x3foR gnyo], 23
Zoll A =Fo] F4A FeE gtolE £ oy, AAEEC] st




A @A T WE A A, AEsA e 23 Ashgo] $A3 A%
ERIERY Fbste] RAY .

2 | WA 23 A% > 1% 23 A% > 23 23 A%

oA

W&

37t

And T4 AV g+ 284

=a7]e] E7tEE ol [ 1. Y- 93] g3 dAALE 33t
wEs A, | 2. 7FE - AR 71 Bld AR Vb A A,
He wbgste] sjEs | 30 AEY e - RS 2AdE 719 3T
ate] =g Azt Eas]

R ARSI oY | 4. Aol FHE ATkl w2 AlEe
wAZ olnx] EEY | JE ¢ e, FAake] At

o= A g,

RA9 O¥E T A7 Aol7t F 2= 4] AL

29 I3 F- @ =9 I wE} & A2 AHiow FAE

gl wolws 3.
RS ERY F- 14 29BN Basle] YR gEE %
e 2 it gdolo, T %, F 3744 @ae] fAkshel AnEsol
Hestn B uge el

s239 g, A WP 715e a0 A5

2E

BH 2 ds > 1A £ AR > 2z £ AF

- 87 — AN =



Ay A A g+384
hot el W8S | L S0z g Pl gl WeE A%
g | FEHE BESAA A |2 AR-EFelst waAlt ol oA,
4, 3le] o § |3 AFs-2F4e] Enel: AEY] tnel,
e 4 Ag— AolT AR A,
5, AAA- GEH mge] AeAAA
A OFY A- AE, SR, HE 5O hAlRe 238 57 A%
EAe) ATA B- 27el Gt oW )5S A WHA wolwT
A, AR g2 AASA .
Bt | ) B3Y Y- xwe] wEnsk AgHeld g, Feje] wsl Eol
=
w23t 2% BF A, 999 94 AFHow Fgetel ZYE ANF. Y
ol vig ABe WAY 23 FES I

Jal =71l tHE olsi=rt w=dH BEX], 9ozt o] 22
AFAMFE 2Bdw, gL 22 Add 2719 Ine
AlbstAth 7k FZE QbelM A AP wlZel FhE A7E
sotetal B gek ofojtolE d & A 282 =¥ AEs
FdL = A= Aol I”EG #dr =xCIUARE 7+ FH 9

'/:l:
A3 AEstr] s £ A A (Figure 5.3) =

rlo

el ==Y (Figure 5422 F7} A3t

-":rx_-i! E CI:I ]



- TS —~ £H3 C20 YAOR 344 2 THSHE 0flg Uik
. —— ‘{*; [‘59/ \ ao\g T
/’l ‘\

-

v R
o~ k@.\‘é‘\ /(’// 1;; JlgEzie HEjs| 25 TS5t Ak Celvfel SHE 22

BAMEIOA RIXISH= HEN2 ofe] HY
-H \ \
= oo

<Figure 5.3> M40 248 F7} ~7# 3]

ct2l el vhe, 27| tiHlE Z201M 0{2I0[50] 22t Ef7ALY,

okt S017t IREA = 4 AU PES

&0l B

=3 ol

2 SelS 719 0f2107H 012 4 US YEo| AUz B,
= CECE LR e

<Figure 5.4> S} 2C2] F7} 2}l =29

ol
S
Do
o
o
2
ox
i
o
il
g
N
=5
2
>
=
2l
fru
i
rlo
o
N
Ll
it
%0
v
N
I

— 89 — o ,:H R 1_'.] '-:j'} U



i

oju

A HHEA]

=5 AASSHAY FHE

=
—=

Fad FH

i
—_
ﬁw_wo
ol
K

K

i

7} d7} Al

D)

<Table 5.13> 1€ 282

| © o o o
Pl | [ = [ |0
2o | @ < ™ S
7 | — o — N
_alu No | = | o | » | ©
<0 | ™ ™ — ~
B
X
N \uAlO \uAlO ‘“_NO
B o | Mo |
0 TR W | R
9 | |T | | wE
X0 w® e |
=) I I
03
ny

o=z, HA

J]

A<

Eo
=]

Jol 193 2802 pro] 9=

S} A
o}

1078 ¢

o
Ho
o

ﬂ

X

AA, 12 2¥& Az 23 d3e7tA] 224 E

ol

—_—

0

N
w
)
w

,mo

]

k)
gl

7

A 2ol o

FSATE.

J|

o

U
ojp

ol
oo

Ul

;01_

Fod gl

J]

3}



4 gold, ARE

PYHY ehlls 2AE TGN FE A Lok #W FE A

29 A HRZE Aof sk, HEF HoH FEe] g A P

TIYHY AN YA 2] HO B o FIPAE 5 Y, 3 E A7)
7 HjRElE= A 2= Holth’ 1B

YIS ZF DYE Y oY Ze ZFEL HNL H e

‘7/_/51_2:77/% 077/{77 /R}//EI _/,“_X-]O/ 7]’5"0}# X/'77"£ EL * JF
T QR Al A E L) FFRe RpFTF AR 24
AMAE e AR AfEe sl M AER AR

TS AP T AAHeR, =2F AH A oA HE Sl

2o AYY u HEF JHIE Fu P LYOZ sh=d), 7}
YN EpE 2] e Fape] HA ojFH= A 2k 1A
‘2 e ZYES A B YA 27N o)A e =

A& TFYEY QoA FHolE 7 foE FoA Eso] H 7 e

- 91 - A 21



VHEY & A =AY gho] Hojy7) A gslE Al gEtRE
A #d.’ 1B

THYHY A= & =TS A Y)Y FiL, 4EF FEE FY5)
I HAHG. fEo] Yl =gk HlE oj&sty HJEE #oHE 7 9
of g7 o] 2D

VHEY S 27 Y o =g gl 7EY A Eo7 2B
AAR 271 AP AAl 284 @A Fds] f4A ¥ THE
Ao 7HE 2 A F stdelth. A3 AEIg o] EokolA 73
do] 7H &ds] Z8H= olfth HEu A A
3l thdel Z71E olafiste AL A& a&S ;M A Tk &

dafjof 719 A= Aot 7Hdd el A4 54 dE272 AA

TR A S ZFES HFA PR §orel ofojrjolE X
WA & 7 o= FHo) FL A E97 IE

‘23S =IO} Fre) ofojrolE il e Ei]E VHEH A
2 o= o AE weFL 7} B go] T ZE

‘i L2glol/ezalo] HEE 5o SHFLE0F o]Eolz= ) EF
i o o]gfslr] FR T #S HE] A= =HolH ZE

AR SES FF Y ZRAET oW A A B 29

~ 92 - A =1



o MEMe s A7 wA etk AFo| thd A ool
g Al o BA wolEeldA EALHT A A T

galo] gl7] WEolch 289 A% AFBHAN =P 2Fo] o

A A Adrp mE2A A FaEr] Wil S0l dA

TPYEY obA ZHBFNA W Hi A 20 S B
o] BT o A Hil, Y25 RUE WL oforjofF A
G G ATl AAE BELGE YFVG 2C

Ty AY AT FEEDL 2GS B I s A 2
5 2B

PYHY N £FG R, o £FE VEY Y Fol F
Qglo] wegT” 2A

‘EOF A YYEO| 6 FEFAY 2AXLE 2T AF7}
X g @ F 7 AYH A 2o, YAE =mYS s 3
o] 2a #el ofo]rjo]E B mYoE FUN £ 7 gilns FAH

AR IE

et P EA A Al 2~3Wo] oz g FIHE AMESII

fZol ZA42e] Az &3S A g8 Y oA dFS



<= AUzt

T

e wEA F

°

7=

)3
=

H

o

5

~

;OL

)

o

|
~

o7
o
il

7]

3 gk
ol e} Aol

3

ol

it

!

X0

o

o}

0

N

FE IHAZE Y

o %

sl

I A2 A F 3 2o

ha s
=3

ot A&

ol

1
—~
file)

™
I

ojy

oF

~

R

o) 5o 7S] b Bkt



<Table 5.14> 1E 3 2¥ 9] AHE 7] vl

14

12

0 —

A28, HAHE 7 of. mele, 7is
‘ 18 12 3 5

o

2~
24
»

O
HU
ot
rz
el
4
%0
H
A
=
e
W
N
Lo
By
Ay
o
rlo
o
=
Y
rO

Aol o9 FAEL 38 ArEA £d<= ALT =+ A%UH s

3 A7) &F3ke 7te AdALRY ARl 27] ZRle] destng A

Ao A7} Holx sMdEAel fEsA Atk % Al Mol A

QAo F47 Az 2 o, YAzY wogel e nEH

e 239 754 9T Z2AEd AYsity Bustac

- 95 - 408 ,ﬁ:]



A6 A 7MEEL =78 &E&F dA=EE

S A QL

6.L 7M3EN =T &4 YA=F A3 97}

1, 2, 33 9agS AYstHA Fee] 7isd g7 TEF S
DA =77 BAFHJEA @Az Hrisdg 28 Ade FH3FF
o8 FYL F Ue ETE AHEo] HIAEA AF AAHS AAE B
skar, BFde(Tyler, 1996)9] el wS38S 918 st A3 671+ dd
1 713], =, VhsA, o Y, o A3 @S B V1o E A88
6714 st Aol AR W&-L& <Table 6.1>0] AElstAt) eldziel sy

A XA dele d5A) sy BRE A5 S8 oW sk A

o2

2 sl @ A7k TF DS B3 AekKim, 2018).

- 96 — /M =TH @



6714 e 39

1

tsJ
4

Table 6.1> B} Y219 §&]5 w57g<L 7

A S oo N RO { He
W =0 "o ' R
B o o ~ Y W ) e
io w HE - \lv,AI ‘Iyl C‘._ _E ;vao
G NP s = _ s
= O : W 0 3
T 2 S
o o i N o W =
..;L X X ;OL 1rL 0
wp 0B b R oy ! B
TN oy T B {z
DL I - R .
© i il W
T o| B
i u = o Wr X o b
T b  ° N T W
' ! ol X . )
wET o T T | = R
o o | g 3 | T TR | T
4 = e | R ol = W o o | _
g i oy | P
S Fows | & o | 2
o X 3| W TR o X d
il o M ok ] = A e Mo n mw_ i
RS (R Py | B | B
~ ~ = N UF = o sy N
NN BN A B {n
o 1d_.| o Ho N = N = o iy e s
R T | BB | N oW R T | o po
ro W — | AR ]| e do oy |
LA T 2P =
ArH o e | R | RO o ol N =
FREN BT | H WD | B | | W
To BR __lr_yl
) b o 60 T | K
N = 17r v | x| ®

K
ol

0

B

o
X
g

—

NI

ARom A5H BT

o
) Y

AR 1A i =2E

H

qr

s

I &

k)
7AAgkot, 1 Ar)el =Fo| A

A

3+

<)

Fokdth A

SFA]

AN =g

1
|

2hat

SEEEREE

@ olslE

Yol e =71l o

p=S
=

t=0]7} o] Foj 4]

L —
—

g & 92

o

o
=

Ho® o 7]

!

o] 94 oEy Zy| A, AF WA 1

€]

g =

Bl

Ho

: 1_'_“ ;_J]I_ 7

.
ot
1
T

2] S



Hpo] Bt A

=
=

!

Ajm
o

it

of
™

<]

atoq, Al

jxzros A4

&

Ll

7hARel =¥ z=zbel] o

z

L
| Iy

27t} 37

7158 ®"ehs

_q]
Az, oz Bel stAo] st

€]

=

HH

o) o
T2

Aol

E
=

2718 Aol

127}

o
!

EkS

&
=

A A

9lt}. <Table 6.2>=

<
T

9 JEHF AR

514 5
g Agolrh

Il

2427}

i

)
R

Solytol me} sk

ZzARoOoR 7|&

e,

&

al



<Table 6.2> 7} =72 W39} Ho}

12 43
23 249 AW =AY 23, 4D A8, B4
=7 Bk 54 gl meel 49 74 2, Aol 3605
HEE 2gs & dord 7 e
St AY QE 0= - HFL s A2 Feo) 2 ErnjE “Fi
#01e] bjzpolo] o] 7S F k= s AR
@ a
s8] o) GAEY 7Y AGHY T)E g& IR
A5 For) 37 BE 5F H el
22+ 43
23 A9 olB(FA/5Y), =AY 22, AW 4§, 9
=T B7h AFS I 544 gd wFel ohelrjo] Agtatel
7154 del A
Ste AW A W - Y} vE 2YEE JIELE Fo 9o A4,
AAYL =S H 7 FE 7 vFEo]F] A ZL o]n]x]of
AIEY T SEE FIHE AYo] §EE SHEHT. A
s8] o GAEY 7Y AGHY T)E g& IR
W) #7149 BE 5 H
78 - FYe FHAE YA =AY G o
of Wl =g, o= FE o)} HEEx & Y
Y ZHES Y7y 19 ma FYH & 5
el A
3z 49
23 249 23 Belo), o, a4, 2AY 24, 42 44, B4
T 7 @ 2 @slelel AES 32 504 vkd Wi

e 39 49

sfolt]o] Agkate] 7)%5A ol A%
W=~y A A7) FUEL ZYE BAZ HZ

A <t
/é}
#ot. 2B
28 - Z A5 ZYES I Hi YA Z7]A]
—5 LG TpE oFefA] HolE = Qo=
£ A P 1E
HqE - ‘f = &t r) F5re] ofojrjolZ £F9] e TifE
VERL. A2 0] Q2= o]n]X]E wgFL]7) vrglo] A
o}’ 2F

- 99 - A =T}



(1)_]__

|

H A

Ho1-

2%

(6]

6.2. 7H¢dd =7 A& A=

of dTEH=EA T

el

2

3ake o 2

A A EH

}3 tHTable 6.3).

&8 TAS

3

3

Agshe e g

Faoh dHe] 7lsAd

S|

Wew WAE e 7]

[e]
=

FRew 7|1E o

3]

Fehe ZeAdeds HYE

o] At

p——

— 100 —



M

<Table 6.3> 7}l &)

FhgR A
R

ZEEY9

-3

0
7
op

Fojl 4]

3. 7164 B | 4 A3 B

~gAE 797

A =]

~H A1

=
=

e EE L

e
.Ev\_
-~

B

ol

W 2AXE ¢
A2 T3,

ZEEY A
-3 999

3z

of thdel @<=3

-
il

‘_m.,o

B
22

[0

N

~

;01_
1o

3 | L ¥E 23 A% | 2 999 YA

B
N o
o R
T o T
W e
T WS
_;@W
o &
T
b ok W
NN Y
anl

o
wOE oM
_AL“%,@W
= W%
SO
.J:u%
5w
ﬂﬂz
2 W OE
TR
ar dp
HF

3717+

3%

st AlZpEkRit) SRt

<

a4

o dA A} Fd

]

A
Ll

- 101 —

o7 #F g

ZAEZ
H

v

71" o2 271X =

=

=

<Table 6.3>2] <5 TDANA &
7}

5%1



0 o W T Myu g ® 0o ORI R B
S S TR A R T
IO 70 ‘—.III ‘% 7D OM q \._va_‘_ HO ‘I_ﬁl ,I_,_Al Z..* Wﬂc a
Ni ﬂm —_ E "’ A lJ ~ 1] o S o

NoK = & = ) 7o - o
m T ow AR W E o B I S N

0 - ol i E— w0 ﬂmﬂ :.L - ‘Alv_ﬁ Q.._
oz o . H o2 R HoOE U
=TT T op P on BT "I xow
= = o 0 T o _

. 0 —

M o m ° o H] _m-.r = oo W g N
= @ o = o B N "o o)
Lf o 2 1Jl &.E R/L A_l C_._ _n__ _._T ‘M E._ ) o =
X JJ ‘Dl o ~ & o oF - H N H_.
NoToR N B RN o ﬂm W ﬁ:ﬁ & Az M,_
BT T W o ®oW o R
T Yo D owm B & T
‘I.Vl ‘DFL k) OM n_mo = _X_l
" O#E ,_ll‘” 1&1 AT - 1:1_ T ,IWI L_O ‘OI m_ﬁ O_E
BB W o= N mﬁ G N

0 N3 ) " ) 1% = )
_MT MMH Z,._ _L B ,Mo .._,_NL c,_ = ﬂ S L_ J - ,Cl_
= o ™ o CLENN v I S S

S AN~ o ) B o T
Bom F N @ o oo B " h x T
qwmﬁm&mmﬁﬁww x T # d @

= W X ® X Gy
) s — —_— _.EE
i’ M. I N S R
NE L I S SN T = < M T
0 o T om o R Mﬂ w oo ® BT oo
PX T T oen " BERL . 2E g
o = N Wb L T op o R o D
:_E E %) ,:L ﬂv,_ 1_-1_ . ~ nmA
T TR G O O S-S VS NI |
T o W O ® W OF T XK O W wow P T

=
=

9
yul

+ 71

A E.of| 4]

=
L

1

0
yi

-

o
il

5704

o} 49A JASE GRloA = THIRAAANA A
- 102 —

=

=

s Bt T AA 9

9

b ofoltol

J

bol w3 AAE

S

]

1

2~324d A5
S

o}
e



ol BE w7 /AN g =Y ARG A AN T oua) Lz

Aotk F AR dad A5 =, 4 AA=S FUste] ol AA

o o] HE% kit

- N &) 8t



<Table 6.4> 155 =} 2] 72 4]

3¢ oA FEU 4 TS Br1eE AZET | A4 AHE
1 | egdueld | 155 Z2AE &), B8 =79 89 49
) ARABe A, |-HIEPe BT |-tk valey |2y 57 (=29 % B9
el wes, | AdEd S ES Fol, A, &, |HPE
s AW, el @ B -3A AA |5
3| W 2¥ |y FHe | 29 9T
A% ol 2q9] U |- HHRELYL B
fe a4% F | @ 24 X9
4 2, WY 29
28,
5 -gE 2ANE  [-QA =29, 3§ |-dge Z2ER (WMEY] =7 (JARIE
QAR HW. | FHEE B9 | A% (ERE, 2 7
T e e I L S i R
A 47 309 R|-ABe] BF o] | Zaet FAY
Ro| =B FA | slot w3
7 FHol A=
A,
8 | FuusE | Zz4E | 337 A% FH, I
3 A QA |-2F Y AMAE |-TrFstn B3 (7H4EA HAE ofmA
28 2450 | 5% A4Fd [ 239 A4 |[F(eBHS) |98
0| 7EE ThFd ek |-AAE B, 9 [-AFHA AA |9
g7 FoE A% | =W EBd AR | A9} B FReru(Ey
-UA4d FbsA | YAeld Fd H Ze
1 o B YT =24E)
12 T EAANA A |-FAH 275 22 EEYY] A |FRE ¢ YA =&
de ZAES | 1A 2% A |2 WY et A <
| PA=d | EAE AR AR HHE M =T
A= -39 583 |-ARd A &
F0AE BA | 7o 724 <
1 A4 %
15| ZwgE | Z2AE 2 333G g I HEE AAAE AN, J1E B}

Zpell A 115 29 7]

— 104 —

I ]

B
oy
Y
o



< 3 He A

&
=

J

*

I 7P =

o

A8 (4

et =,

1o
=

Q

7

< H(Figure

o
=
Jom, 7HEd

S
yul

Aol A 7EgE VR Sl

s

= Ealc]

[e)
-

=drh

EF U)o

oA

o
==

1m0
i
Jo

o

o

ol
o

2ol AAst] m=

]

ol
r

)

(Figure 6.1-2).

%

Z 0]
1w

ql

*

A =@ A

AN S

o Fwe ¢

£

i ZchFigure 6.1-4~5).

3]

&

o7
o
oju
Nro

& 4 A HoKFigure

—_
o

=

Ao

s

|=]
pus

AL 2gahe A7 10-15

-

Jol 7HeEA ¢

SHA
o}

5_]._

6.1-6).

o

— 105 —



<Figure 6.1> 97 A} 7} =5 A 41

zx¥ Adge HAdl LR THEEL = 9 NS HEESHe] 24

2

| St} <Table 6.5= HVEEZH 2 75 A4 it Aoltt. o4& A
EZT s e 7sEc]l, LEF HEEH sedEe R AR
=7 B2 7lee skl A8t e 71HEs) vk 2
o=t S ARolA SR FEEE 7ed EF7F e dF%
A LEHRO R AEE Aol d=siAl st
AEEH FH= 7PI(Crl+) 7%se] F7HEA S
AT AFHA EdH S shAY YAl AAd 1 2 E2E0] vz

el BRES AAsAT, 9Ee Ausd ol A= A2 7] J%

- ‘\' -
- 106 — > xﬂ—.‘:’-l.



<Table 6.5> HAEZZ/9] 7]& 7%

7

# 1l oF Hie ®e] olFo s, AAlz HojA o]Fstr] o

9% Agste] ol B

N
m
ot

2. ¥ 717 Wd(zF Y=E, Ad ZY2E Fo o) e FA

st e A% g,
3 3@=7) 2A |AAES 4G FHolA] xolxy 492 oW 3
A5, J5E SHold 27] 2Ho| Hrk,
4. =372 sheio] W7y Aol Bel@ s)izo] BAHBHE Zloltt,
5. 4 AAE Ael AE6 or DA T2 AT,
6. 18 A AEZE AL W PR gA @ viese] #2
Y 7%} 2ol 7bg ol g mESITh
7. AA A AESAE Foke W FAo) AX @t

ARFE BHTHE 10F Al BARoE /MAN ETE BEde] =Y
e AP o|WE I AT A% AL 58] o7k REs

- 107 - ME-TH1



ZAHZ

oA

sAES ZYE 3tdoly

e

’

™

N
o
=
bl
B
o

yo| 3ol
71l A,

A
5}
ojgh=

el 7)7]=,

9

AT T 3] o

A 47 o]

1

kel
or

171 AoHD. <Figure 6.2>

Aol

°©

ol o]l

o

=

b

=+
=,

Wl B Fdz o
o]

=
=

).

kel
o]

A

Mo

o

N
wt

NI

0

Nd
i
nH

Y

ol

d 2Do] ettt

SFA
ol

foha Az,

S

=9

+

=]
T

o
Y (2E)e] A

ol oty

J(0)e] AEA #H =
z

SFA
5}

}od

oty 34k 914+

=

Ee
H

gl AW 14 4

1l

a

Ry

1D ‘ode] Alo] 3k o] 7}

Aol o

.ok

o
Nfo

o)
o

— 108 —



GAR olF T 7l

oF
Ho
{m
0

w0

Fu |}

ke

~d

M

Eill

zl

A

=g

2LE/

<Figure 6.2> 107

1_]_1_

R

. olw] 744k

SHA

AE A& o] Az ARE AL

(o)
H

|

Aste] o AR

£ 3t Aotk 360= APgelA 23S Hohflo] E8F Aled wd =%

o] & Zo|th12

Iy, ‘2o Wi,

A=N¢]
=

wol

s A7)l e gEA

sl
=

A2 Al

- 109 -



9, 10, 115%0l| &5 &3 oA AaEolth
<Table 6.6> 97~11

[e)

T

<{Table 6.6>

T
my \\ ) \ Nﬁ =~ R %
A £ 2
o A, ~ T "
s . o)) N o
T ( R -
X E ox T
U_
_ i T W 0
) R® 2R Y wwm ® o~ M
Hr | o W 28 T FE W T O
° ;lv_ﬂ ° o N el o = . OC
< R o) T B op W ™
N | o T T o wF Ty " Jo CEN
B | mo dlo 50 T T Zo o | T = B T G gy _ N
— N — > 0
X = EREEE ACCH N  C - oy
N
==
= ﬂ K X ﬂoﬂ
T B X o = b B g AU
%o = e 3 A
] X oE
i ) = B R W o o
= o= B o 3 Ho ) - A o
F TN &I | @ = e F R o= =
Ailme & Mo m g | M <~ ¥ x Y e
o e Mooz | N <oy T X, oﬁ il
_ _ _ = TN R
N
e s Wo & = JJo M | Mo e CUNce s I oy o
fin = 0 L |y o AT g
A N " o n ~ W o - " 6 |IE o4
P s e N ol S NI o wm |
Mo T el R %o o W
il a S Jo w2~
Hﬂ_hmﬂﬂg %@a«aﬁﬂﬂo m_ﬂo_uﬁnd_u%_d_ ~ 'F =~ &5
~ HA
a
" X il SR
o = = = N
N N N )

- 110 —



Pas3tol A gtz mlgel =710l

7

5

(o]

|

A

1
~
o

o7
o
oy

A

tee Aus

S

A ol A

A 7

gl

A% 3D mees) o)

S

A,

o

¢
o}

N
o)
,mﬂ
i
M

jzel
o
"
<
B

o=
¢

ol
o7
o

Hlo

% olojAof & Aotk

=
T

4 5ol

o

R

o} vjzujo s 2}

o] Aol g &

=
=

£ o

A ohd, o

e, =

S|

AZzgol & A

BEERE

=
T

st 47 7)

7o)

2:5‘_]_—

&

o

oy

Jjo

- 111 -



&G
it

CEETEESY

EED} ¢H

<Figure 6.3> 7}J¥H Y =7+F

<Figure 6.3> A7A7F WEs 74

)

ot

ol

?:i_]_-

2l

Az

Zoltt. 3EAA 7HdEAd e #gom =¥

S & 4 Qe =4Sl nelF

- 112 -

3EAH MEd g9

oo
| o R
Wi %-/\( N T
N \; WQ
(} N ! i )
—— . % AN
= i 1054} i
e | e o | Chefst ofo|c|of &

CiAtel 28

1174 :
NS CIZp2l 7

SRR

St 28 &5S A
AfEe W 5
HEANA =3 =3

;ﬂ alzr_



ATHEAE

rﬁL

N2 Azeh HET Hmshel 7
A%k

0%
et

ol A ol st=Al

2ol 22k Y AfFols <
714

=

gotd flafe

ﬂll

- 113 -

Lok

ofy

o
-

(2
oy

ol
-

[

f

2

12

oft
-

S



A=, 7t

3+

k<)

el

o

N

)
XI

_70

ol
]

Tor

%

+
e

bATh 23 Aagee S N

S

b Azks

ot

stolt]ol g 7

Ho

K

o

|

L, 22k fafe] A= 7l<d

B7he} a4 o]

Sl

WET it o

Pl ofol ol

Aol A 1

L
T

s}

oA AeAe 7lA ZANEZ Ao

A A

=
=

H

22

ﬁd

]

el

BES 7V

Aelol A 8

<= T4 &0l AFE, 7] el o

jﬂa’

Sis

W ol

|

of

el
ﬁo

—

e

M_a

=
—

j

Ao A=A 7

3 gt

2}

PR 165 2 aS3g oA 9~115

A ¢ks

SEZRIHE

ARl |eiel 71sA ' @Al 7t

A=z, =24 AZo] HFstA Fbd A7)0l

o

12 A xFel e=d

- 114 -



)|
—
o)
R

ﬁo
H

o)

=
o

ol

Ae Ao Fuel AgH el

O
Ajm
or
~

;01_

Ao

oSEZ AR

|
—t—
o
o7
o
T

ﬂu

2 ) 2k

4
=>

b, vhEto s g

[

[€)

O Aol |7} 74

I7F 7t

T &8
O]s
Fol 875+ 271

i

kel
o]

ol At} A7zl AAH
0] 7N dgsiEe 27] W] o

A =

3|
(=,

R

il

)0

il

Jo

—
o

1
Z}

77

,}—'O

Aol Nzel BH ALAYT fr1H 0w AR

=
H

WJ

Mo & oM =82 2Ade] A2

el
i

oy

A7k 2

T f17] wEelth

oW

o, o] % A4 AANA A

=T

Ly

a7 =

o

she] 213

N, Ede AFd Bavt Aok

S

AsHo2 s A

o
i
7]

- 115 —



T T T T
~ o Ko
N 3 X
o ® o
L R S
w o5 ¥
o= % Y
BN ke T
= ® W o
75 oy &
= < 9
T N L =
Cq o K 0
Bk BT
- X 0 it
ot RO
L
= Fyl 1UrL OE
BOX mR
S R
o) N ) .
4] L Y
T
o — o
-
—_— it
2T T 3
! = J
S
Ao B! r —
‘.._n_v._u E._ fo
o H O®

(=i
As &

°©

}

QN
)
i

7

It F

1+

Z

2IOHNA AFst= 7F

- 116 —

Bzt st A A7) 7

hvA

s},
=z

o]

oo} AT ESJo7 5 mido] Hojok

=k
9]

ko3|
=

s

sfofof

ATE, 67 A<

]_

o

o

| —

T

A1

[

b1 9l
A= 11y

|
a3y

°©

s

=

2

[¢)

:16‘_
ARZ ¢4 F e Zolth 283 /RN =79 J)EE

Yo shgdael 7

A AAl o A

Z]
s



A7E3

Achten, H.H., Roelen, W.A.H., Boekholt, J.T., Turksma, A. & Jessurun, J.

(1999). Virtual Reality in the Design Studio: the Eindhoven Perspective.

In Brown, A., Knight, M. & Berridge, P. (eds.) Architectural Computing
- Turing to 2000. Proceedings of the 17th eCAADe Conference, 15-17

September, Liverpool, UK.

Ahmad, K. Bashabsheh., Hussain H. Alzoubi., Mostafa Z. Ali. (2019). The
application of virtual reality technology in architectural pedagogy for

building constructions, Alexandria Engineering Journal, 58, 713-723.

Akoury, C. (2020) Apprehending the creative process through drawing
in the foundation design studio, International Journal of Art & Design

Education, Vol. 39, No. 1, pp. 113- 25.

Alger, M. (2015). Visual Design Methods for Virtual reality. MA Moving

Image.

Al-Qawasmi, J. (2005). Digital Media in Architectural Design Education:

Reflections on the e- Studio Pedagogy. Art, Design & Communication in

- 117 — '““_E _-:E



Higher Education, 4 (3), 205-221.

Campbell, D.A. & Wells, M. (1994). A Critique of Virtual Reality in the

Architectural Design Process. (HITLab Tech Report R-94-3) Seattle:

University of Washington, Human Interface Technology Laboratory.

Chandler, L., Ward, A. (2018). Immersed in design : using an immersive

teaching space to visualise design solutions. The International Journal of

Art & Design, 38(2), 314-327.

Ching, F. (2013). Architecture Form, Space, & Order third edition. John

Wiley & Sons, Inc.

Choi, M., Kim, J., Park, H., Lee, Y., Jeon, N. (2011). Basic Formative

Producing(7]1 223 Producing). Ahngrphics.

Choi, S., Kim, H. (2021). Basic Three-Dimensional Design Education

Using 3D Printing3D =Z#@® 7]&S &3 71z JAZE 2H).

Design Convergence Study, 20(3), 15-30

Chu, A. (2014). VR Design: Transitioning from a 2D to a 3D Design

- 118 — ~1 = 13



Paradigm. Samsung Developer Conference. [presentation] Available at

http://alexchu.net/

Dalgarno, B. (2002). The Potential of 3D Virtual Environments: a
Constructivist ~ Analysis. E-  JIST, 5 (2). Available from
https://www.researchgate.net/publication/216458729_The_Potential_of _3D_

Virtual_Learning_Environments_A_Constructivist_Analysis

Dede, C. (1995). The Evolution of Constructivist Learning Environments

Immersion in Distributed, Virtual Worlds. Educational Technology, 35 (5),

46-52.

Dorta, T. & Lalande, P. (1998). The Impact of Virtual Reality on the
Design  Process. Proceedings of ACADIA® 98, Association for
Computer-Aided Design in Architecture, 138-161

Dorta, T. & Pérez, E. (2006). Immersive Drafted Virtual Reality: a New
Approach for Ideation within Virtual Reality. Synthetic Landscapes

proceedings of ACADIA 2006, Louisville, Kentucky, October, 304-316

Draper, S. W. (1998). Niche-based Success in CAL. Computer &

- 119 - A =1

k]



Education, 30(1-2), 5-8.

Fisher, G. (2006). The Quality Enhancement Framework in Scotland and
its Relevance to Art, Design and Media Subjects. In proceedings of 3rd
International CLTAD Conference(Centre for Learning and Teaching in

Art & Design), Enhancing Curricula, 497-507.

Grabinger, R.S. and Dunlap, J.C. (1995) “Rich environments for active

learning: a definition” , ALT-J, Vol 3, No 2, 5-34.

Gropius, W. (1962). Scope of Total Architecture, Collier Books, 19-29.

Han, S. (1991). 3D Formative- Theory and Practice(Q A =& -o| &3 A

A). Mijin Publisher.

Hannah, G. (2002). Elements of Design: Rowena Reed Kostellow and the

Structure of Visual Relationships, Princeton Architecture Press.

Hernandez, L. & Samuels, J. (2006). The Use of Technology within the
learning Environment. In proceedings of 3rd International CLTAD

Conference(Centre for Learning and Teaching in Art & Design),

- 120 — "."“_E-'-.I_.;E ==



Enhancing Curricula, 715-726.

Hsieh, Y., Chen, C., Chen, W. (2021). Form Development from 2D to
3D: The Basic Design Courses for Higher Education. International

Journal of Art & Design Education, 41(1), 96-107.

In, Chi. (2014). Study on Process Development o Furniture Design Class
by Fusing 3D Form Study(YA=d AF5S AAS 7FHARI < 7
e 93k Abgl ). Journal of the Korea Furniture Society, 25(3),

163-172.

Iser, W. (20000 The Range of Interpretation. New York: Columbia

University Press.

Jang, S., Kim, K. (2016). A Study on Three-Dimensional Design
Education Program Using Reflective Thinking Theory(¥HAd 2 Alal o] &
< % YAEY wSo| #I A7H. Journal of Industrial Design

Studies, 10(3), 35-46.

Jerald, J. (2016). The VR Book: Human-Centered Design for Virtual

Reality. Association for Computing Machinery and Morgan &

- 121 — "."“_E-'-.I.;E ;-



Claypool.
Jill Pearlman. 2007). Inventing American Modernism: Joseph Hudnut,
Walter Gropius, and the Bauhaus Legacy at Harvard. University of

Virginia Press.

Johnson-Glenberg, M. (2018). Immersive VR and Education: Embodied
Design Principles That Include Gesture and Hand Controls, Frontiers in

Robotics and Al, 5(81), 1-19.

Kim, H. (2001). Architectural Formative Design Theory(Ad% %3 ¢z}l

£). Kimoondang.

Kim, H. (2017). Spatial Cognition in Virtual Reality: Effective Wayfinding
in Virtual Environments (Unpublished master’ s thesis). Konkuk

University, Seoul, Korea.

Kim, J., Cho, J. (2021) A Study of Material Design Curriculum Focusing

on Materiality Experiment(E843% S4<9 AstAd AZEH A7),

Korea Society of Basic Design & Art, 22(5), 75-88.

Kim, J. (1996) A Study on Form and Function in Design Morphology(t

- 122 - M =TH?T



21 2ol el 7]l #IE A+, Archives of Design

Research, 14, 245-254.

Kim, K. (2000). Study on 3D Formative Education Program(z& L
SxZ a3 #3I A, Design Research, Korea Association of

Industrial Designers, 14, 16

Kim, P. (2007). Architectural glossary. Kimoondang.

Kim, S. (2007). A Study on Educational Model for Improving Creative
Expression Ability - Focusing on Case Studies Using Experience of the
Five Senses(g2]2 YAzl w2 =FTn YARJNFZZ I &
3t A7) (Unpublished master’ s thesis). Kyunghee University, Seoul,

Korea.

Kim, S. (1994). Objective Criteria in Evaluating Student’ s Work of Art
(Ml A7|ZF BrlelA A#/A 719 &A), Korean Journal of

Contemporary Education, 6, 175-193.

Kim, T. (2000). Exploring the Concepts of presence and Telepresence(2!

Pz &2 MY Ao AT 9E =40 =) Communication Research,

- 123 - A =TH



15, 21-41.

Kim, T., Biocca, F. (1997). Telepresence via television:Two dimension of
telepresence may have different connections to memory and persuasion,

Journal of Computer Mediated Communication, 3(2).

Kim, Y. (2017). Comparison of the Size of objects in the Virtual Reality
Space and real space. The Korean Society of Cartoon and Animation

Studies, 49, 383-398.

Kirkwood, A. & Price, L. (2005). Learners and Learning in the
Twenty-First Century: What Do We Know about Students’ Attitudes
Towards and Experiences of Information and Communication
Technologies that will help us Design Courses? Studies in Higher

Education, 30(3), 257-274.

Korean Society of Design Studies. (2015). The Textbook of Basic

Design(7]1 % t A+l . 3}A]). Ahngraphics.

Lavroff, N. (1994). Virtual Reality Playhouse, NY: Waite Group Press.

— 1924 — '-.-"_E -I-'|_-;i F,



Lee, J. (2021). Designing the Basics Tree-Dimensional Formation Class
through Grasshopper Algorithm. Journal of Basic Design & Art, 22(3),

385-396.

Lee, S. (2008). In Search of a Tree-Dimensional Formative Language
that Starts Again(thA] Al&sles YA 23 %o dolS zolA)). Mijin

Publisher.

Lerner, F. (2005). Foundations for Design Education: Continuing the

Bauhaus Vorkurs Vision, Studies in Art Education, 46(3). 211-226.

Lombard, M., Ditton, T. (1997). At the heart of it all: The concept of

presence, Journal of Computer Mediated Communication, 3(2).

Malins, J., Gray, C., Pirie, I, Cordiner, S., McKillop, C. (2003). The
Virtual Design Studio: Developing New Tools for Learning, Practice and
Research in Design. In the proceedings of 5th European Academy of
Design Conference, Techne: Design Wisdom, 28-30 April 2003,
Barcelona, Spain [online]. Available from:

http://www.ub.edu/5ead/PDF/10/Malins.pdf

- 125 - M =1}



Paranandi, M. & Sarawgi, T. (2002). Virtual Reality in Architecture:
Enabling Possibilities. In Proceedings of CAADRIA 2002, 7th International
Conference on Computer Aided Architectural Design Research in Asia,

18-20 April, Malaysia, 309-316

Patera, M.(2009) The Potential of 3D Visualization Technology in Art

and Design Education, (Doctoral thesis). University of Glasgow, UK

Piaget, J., Inhelder, B. (1967) The Child’ s Conception of Space, W.W.

Norton &Company.

Porter, T. (1979). How Architects Visualise. Studio Vista.

Robinson, G. (2002). Virtual Reality Research in the UK’s Higher
Education Sector. Report for Co- star team, Heriot-Watt University, 11

Sept 2002.

Rosenberg, N. (2015). Exploring the role of large-scale immersive
computing environments in collaboration between engineering and

design students, (Master’ s thesis). lowa State University, USA

- 126 - A =TH



Sagun, A., Demirkan, H., & Goktepe, M. (2001). A framework for the
design studio in web based education. Journal of Art and Design

Education, 20(3), 332-342.

Schnabel, M. A. & Kvan, T. (2003) Spatial Understanding in Immersive
Virtual Environments. International Journal of Architectural Computing,

(IJAC), MultiScience, 1 (4), 435-448.

Seo, H. (2017). A Proposal of Basic Formative Design Education
Program using Digital Making Process -focused on speed form of
transportation design-. Korea Society of Basic Design & Art, 18(5),

227-241.

Seo, H. J. (2020). A Study on Advanced 3-Dimensional Formative
Education Case for Industrial Design. Journal of Industrial Design, 14(2),

65-79.

Sherman, W.R. & Craig, A.B. (2003). Understanding Virtual Reality:
Interface, Application and Design. San Francisco: Morgan Kaufmann

Publishers.

- 197 — "."“_E-'-.I.;E ;-



Song, Y. (2016). Development of Evaluation Index for Children’ s
Design Creativity: Focusing on Rhodes 4P Elements(o}%2] t]zel 9

A H7F A& 789, (Doctoral thesis). Hanyang University, Seoul, Korea

Spector, M. J. (2001). An Overview of Progress and Problems in

Educational Technology, Interactive Educational Multimedia, 3, 27-37.

Steuer, J. (1992). Defining Virtual Reality: Dimensions Determining

Telepresence. Journal of Communication, 42(4), 73-93.

Wallschlaeger, C., Busic-Snyder, C. (1992). Basic Visual Concepts And

Principles For Artists, Architects And Designers. McGraw-Hill Humanities.

Whyte, J. (2002). Virtual Reality and the Built Environment. Oxford:

Architectural Press.

Winn, W. (2002). Current Trends in Educational Technology Research:
the Study of Learning Environments. Educational Psychology Review,

14(3), 331-351.

- 128 - A =TH



Yoon, H. (2010). A Study on the idea concept education though
Analogical thinking of Three-dimensional(Q A Z=&NA FF32 A1E =
gk ofoltjo] WA wSHo] #IF AF). (Unpublished master’ s thesis).
Kookmin University, Seoul, Korea.

https://address83.tistory.com/213 2021. 8. 1.

https://www.bauhauskooperation.com/knowledge/the-bauhaus/training/preli

minary-course/johannes-ittens-preliminary-course/ 2022. 8. 1

https://www.risd.edu/academics/experimental-and-foundation-studies/found

ation-year-program 2021. 8. 21

http://www.rowenafund.org/history/history-ideducation.html 2022. 8. 1

https://courses.newschool.edu/courses/PUFY1020/ 2021.8.21.

https://www.saic.edu/news/current-featured-courses 2021.8.21.

https://catalog.pratt.edu/undergraduate/foundation/#coursestext 2021. 8. 1

- 129 — '-.-"_E -I-'|_-;i F,


http://www.rowenafund.org/history/history-ideducation.html

https://eureka.ewha.ac.kr/eureka/my/rd.do 2021. 8. 1

http://art.snu.ac.kr/category/design/?catemenu=Courses&type=major ~ 2021.

8.1

https://id. kookmin.ac.kr/id/intro/course-of -study.do 2021. 8. 1

http://www.hongik.ac.kr/front/hakkwainfoview.do?campusGubun=1&dept_co

de=AAG280&depth=2 2021. 8. 1


http://art.snu.ac.kr/category/design/?catemenu=Courses&type=major
http://www.hongik.ac.kr/front/hakkwainfoview.do?campusGubun=1&dept_code=AAG280&depth=2

TEN

dA=FH 7HEH APl A AEAAA 433 221 A7)

e

of AEA= Fste dA=xF= A o dF APdA VR 7les HE

=
o
%

ZAEd B AP BEA Felt AnHold, ANEA FE

N

S 0] 3 ol f8 AFIA Golx UL o] Ao An: wud 5 9
W 7ske) o8 Ao} ojw AoRE AWEA WHUTh AR AT Yol

AN AR

XY Eo] TMFEAE(VR Zd =) AFE
il

SAMSTL, AHH)ANA =24 B
FU71? 289 74?

@

2. 7M@) AR Fololga ARFUA BH e Fololn AAFUA

3. AFH el He ATde] A Tl A4 Gl F
ojztal A4 7?

4. o HaBdolsl UAele st W o =gl Arka A4FUA?

- 131 - A =1 H



mm
ol

0

|

i1l

]:] ° 15
]-

-

R

o 2
17y 2AY & e
S 93
2] 3]

mm
(]

0

ol

il

p

R

;2
od

0

ol

Ho
]
!

qe17r8?

oy

- 132 -




10. F

-

7k o] A@o] YAl ZTEA| Ao £Lo] Aty Az

2 3 4 5
3 opict \ : ol %t
11. YA=EE st Y3 =g o83 7HddaA
2t

5
H3f ofuict \

oy J3ct
12 292 #4517 A% 84 -FE, AW, 27 Wk Fo BAKA g I
Zo] gtk J1&s) FAL (ex. Felol FFFA AN AW FBe wWw
Acka A2sh)
13. S1elA AFHA @ APl AL AREA J1Es FA7] g
- 133 —

A 2-tf] &F



3E

HA=FH 7ML AFd did AEAAA 493 221 43) g9

Ql =¥ES 7/MIAAVR 2d2)7 HFE SACGTL, ATP)NA th2A
FY7H 2¥TE oJ¥A qEA BEAsU

15 Fo t2A Rolx egtsuth 18y 2F 2o
W Apolol] AFolzt AAFUTH FHFE W
Hmd A =g wgky e FuE v 3
H 33 A5@ge)ydidds F 9 o
< 249S e od =4YA &
1 /“x-]]f#_ TUANA BE

12 Bk ZA BRIAT AAE =L gE2A BAFUnh dustd, sl
M= 3DA7I= AR A E Aol AE FET HA7] b2l Wit o
ste A%, Z7]dA & F UMY JHESREY doiH s HEsiA Eana

Rz,
12 Aoldel gl & Usked FA3) MRl F o dAHelm F1r
=70] woh

22 ZA A

=

22k STL vl s o 2= 3DE 7@ HodFolE tha HHZd =48 sk
=, I "4l old A= FeErt Hador BYsUt VR ZH=E F
3l A= perspective7t 2|85 o]4Q1A] vigti = Ztwof wiet deiAs =43
Bgo] o ddAog =ARFUT HE SFEETLH 7HEEAVRE 7H
Z Aole A AAZe] A Aol A BEUT

22k opjs.

Q2 MRl A4, wde Rololgn AAFU

1] O -11
- 134 - AN = L



Ut

=

=]

o] Wl mglo] FAH

sjEm Folo] ¥ oj&E=A

3]

ARE 2y AF

)

&

A
Q!
68

°
"

v
il
N

b5
o

ZAAW, A

S5 2o M%T VE AR B ARG i olAYT 22| A

5
A+
o

feli]
™

)

<

A A ol A

gl
o

A+

I

o a7}

I3

*

e e

)

——

i
-

0
"
Jo

ol

XA

e

on
KR

)

o

ok, AAE A

o] AdoA HAZ A{HE B

|

o FelgThs A, AHgHel Arks A

1o

AR

[e]

=
T

=R
=

5 3D=

=

=

A

NAANE Aok Bk A2 W 2E sbAe] ATk ZAl Rl §le

Adyd (2r )

h=}

=

L

T
17 o

S

[e]

.

T

b
o
2,

13}

At

o))

3 A

3]

4=
=

=

7 ¥a

zl—oHJ

4
b 2%

e, A

o]

3 oF

[e)

O Zol 7Hd & AAEA -1 vEF - Az

3 o] 7]

EEERE R
AT )y

| Zejo] T olg e - AW

27l
ofd gomE TuI A

2.

o
)
B
el
R

i
-

ot

A

.
zSH

==

StA| R, W=

S

o

pi

pal

& ztglol 7}

=
T

s B

o} FAL

]

2
Sig

o17F Bhras o fHaL

@

Btk

_

il

[e]

=i

e wololgn AZFURN Be ol

- 135 —

AFE SHglA B

Q3



olgta A7}

13

AFE Fudel Agge
7 N 2829 Iy Hl°ﬂ AFHA DS o fEaTE Ao B
AzUth ey AR 8 s

13}

3 T
= A dv= Al 9d A ZEUnh
=3

13

of A golyp AFZe] %u}. Ao Fofurz] ¢k F1d 4 gt wE
KR

g 7pddEARtE 3D7) olystE A7

23}

zAo] 490 MAZe Ba AW oA,

23}

A -1 ABF oA AAAL &Y T - Ade FAd gwA A °P74b}
e Hge s @ Y 5o FehAoln =]l Fdo] dd 53] tiF
I3 A AEE &= top - r1ght - front - perspective®] 47]¢] A] e
P& SolA FAE FA AR BEs FlstH o] JhsshAl &
A -1 Edze ddzte 24 - ﬁtﬂﬂ AL 2 =4S FH 8t
o og7ZbA Y B EUEHE FiA A]ie] o] Foix7] w2l 3DE &
= 2D el {71l S| A Al g2 Agdol A& F 3

23}

Q4

oW taEeolsl ARIEE § o =g Ak AZFUA

— 136 - "':l‘\-_i _'k.l_'\-'_-l-.!i F;



@ #ojE Fe
@ Jrdy 3

2 ol
YO 2§ 7 2] WEYUG A =
d =

wRle] gARle] old =4& =

)

13

39 Bal gz ol e F7HHQ Y% glol BES UAAY HAP

A 73] 3DE7FA BHA Fobx dH
STV AP S Hekdeh shAY gAjlel 2717F aud 7t
T 2A% F 3 60=E AHT F QoA

23}

23}

O AL, & W "old AAA =R oW A F I
Sske Zlol S Fasthn AZFUth 2870 BAC tEe A gl
A

23}

Q6

~ 137 - ; ,:H "‘E 1_'_]'| 'CJ} T



@ oz s
@ 7HHEE 32

Q7 7t8?
12} obA wi¢-Au Wol HelBA FaAH 2ALS viund w Ao
AUtk ©eF 08 5 glgd
9 A 2yt 7PN ME £l viEtRe ARE
= del o} F8IFUTh
12 of vt vel 271E ww
wol Fna A4yt
12 2AYe Fads] Tdd Aotk Wt 36052 =t #ET 5 Y3 BA
o] 27|= 24 & 5 7] fEolth
22 B3 A FdiEA 2ALE ARAAR HAT 5 7] g
22t WYY oA s 2ALRE dE5] A 71EE Algdth Im 70cme] 7]
7 2 23S VIEHoR o, ol Ve R AdHdd A71E Altst
 2ALAS FAFUT AR VRS o3 MARE #3 flo] dd] A
Aol ARE VEes AdA] 2718 AAT F sdsyth @4 2 AA
B 2AYR 845 AT - dong AR AFHo|a FHAHA 2~ALD
Zte o8 g sinta AAFUY
2 AHPL FAGeE 2AGS A, AL A sYa ol A
A9l ol g A2 2AYE Ay =
Q8 o™ Hz=Fdolrt tAlS FAREAEE U =] @t AL

~ 138 - « ,:H "‘E 1_'.]'| 'CJ}



CEERET
@ Jlarsa 37t

Q9

oo
=
St
ot
o
2
I
09_',
g
o
=
v}
ret
©
Jo
rlr
o
2,
r O
N
N
fo

~

13

13

AR FRANE dake) AAAAE HEE F AL, 2ANA TP
2 5 el AR U ANY W ge FuAne 29 2 2

o mE, 2AY 2L ok AR FEAX AtelA AdAE 5 o] £

23}

s FHow Asts AT VR 714 B6 Al s 7k kol Sol
A AARL e AR, v, 284 5 vl
3 A7) w ol

23}

B e
o oo ool
e o o 3o

oy ~ >1£n
o oy
%ﬁ: QE el
e o

o X

) > L
> = g
o =
_Ii T twe
o2y
R X
o

Su

O
o
»

ghr
N
[-'El

N

=
@

2 N 2 o h o X
]
@ T

Do o2 o X oHe

25}

&
oy
3
Lol
g
<
=~
r
)
[N
S
to
ol
AT
b
o
pau)
m
ofy
i
v

Q10

T 7k Aol tARl ZEA 26 =g

i}

Rl

g3 A2

~ 139 - ! ,:H k< 1” 'CJ}



5(71.4%)

0 (0%) 1] ((ll%) 0 (0%)
3 1 2 3
Qll A=Y g5 Y £ oI MEEA ES 84  dgn AL
Y72
8
7 (100%)
6
4
0 (0%) 0(0%) 0 (0%) 0(0%)
o \ | | |
1 2 3 4 5
Q2 =¥& FA37] AT 24-Fu, AF, =27 H3 Fol| Yadx e FEo
Aot 7= FAL8(ex. FEjod HF3r] 8 A" FES wE Hoa A
gte})
12 BT Boj7le Aol & A ZHUT Ad FE 2AY we dgAE A
Z E71E &7 YA dolde Aol Eon A4y
1=+ 25 g8
QI3 9ol AF3IA 2& Aoy AZHE AFEA 7Ies] FA7] vlgEyg.
12 A7 gAeld 2FES JMFEAE BA AoE A £x &L 73,
g g ol Aﬂi% 4dS A A AT AR ASUTH 7‘42&144' )
12 A7 e FAES 4 AYsR AFEL Ago)r] Wi A FuEYHUtH

aga AL 7HEACAA ol Bk JhkolA BEy R IR 22
AEZ HolM £o2 whqd A Aoksunh 3L 2¥ES o|FAZA A3

~ 140 - IR ﬁ:] & Eﬂ 5+



S A=Fo| 7193 Y o] %
Rojof & sldo] R F AR Bl AYYrh !
ANA 7N B Aoz APsid o £ A 25Ut AL TvEe A

Fol eIk, ZAE THE-)

Wk RHE 2FER VRS 53 el AW 2AYE SN = 195
& olmA e $EE FrksnE BAel 4T Fuz
AE A 2ALNE FUAA SoH ofd =P UA, o A

£ A7 R T wpet A
A AFCAA NS Ee
3 29 9ds B QUH
Aztol & A ALl F 2

Nr Eom 54 W] A9 A F 2sE of4Th

of @ % e 7 BT A7

kD
°

o A 25U AYe AFE 5

We B8 AAsitl 294 SASAY dHALS FAT 9 w2 VRE

Feg S 5o AAT ol FAW F& A Brhs A4S BEUT BAG

Yeh

% 0 gAolt AES WE FolA 4EE YA YT oF/ A Fol
£g 7 2 Aol @ oW HA AgHE Fro| 3

O 1] = =
- 141 - i’-! = | ’]. T



3E 3

HA=FH 7HEH AP i HEAQ022 9=2)

of AEA= Hste YA=xF= A 5o dF APdA VR 7les HE

rul
e

=
o
%

ZeAEe B AYUT HBEA Folt AdHoln, AAEX Felg Ha
S =y 3 o FE AFHA Yobw Uk o A7 A wEP + 9
w, Aste] ol ATel o AoRE AWHA AFUT A AL Y7
A ZEAFUIT,

N

L 2382 AN He B W =70l PEUA AAAE B
BEA, IHTE o9 s BEEA L

3. 28E soshy] ANEA, B 950 292 olssinE qAAE 2
U7
4 VRS AREA =T sk, BROIEY 93 AL SHIDT

o Aol 7k AAFUN?

- 142 -



ol AFuY71?

al

24,

=

=

]
& o7}

o—]:]lts

ZF
=,

7 Aol gt

RS

L

el

p——

I 471 kg

o}

A Z2AEZL T AFEA A9

— 143 -

=
T

s}
=

&

o

o




HZ Yy

HAZFH 7H3Ad B3 AT AEXQ022 =2H) B

Ql =FEL /MIAAANAM AS %S W =40 AHsU/ A4¥d =
& AUERIA, 25T H DA HEA BRIY=A2?

2A Fol2 AFAT =FE A, ARFAHAAY Z& A o]Fo] =¥
< A, MPATE Aol FA, dﬂv‘%zﬂ ToE YA AS Ul
719te] FUth wHdel B el 23 ES vk, 23S MY
oz 34, z—?a" T ol &3t ojd 5%% HEA A Fol #US
o] WMggFUT ey FA HAo] ] 2H W] WISt B
U REHE e 5ES ey 43 ¥va =&Y

2B A EElet AA oft BEFQle Aol A7) Aol FaAde »
ZAtt.

2C  FE7t 2oBg a%A et HolA &gtk ot AAZE FolE v
oA U THALNAE e daEd EElEE Holy] i =
= T b8 Aot =t

2D AA HERYD 2¥ES IA vHEAA BY A2 =48 FUY A
717V 2 AAA Eﬂr% Agstr] 2 2 2o

2E AAZ 2y AL sta, REPES P o oy =go® ved F
< A Z2oe v OdE & U A Zop S sisUt. 25 of
Ae He, FAAA dol ot g F, W FITe s By
FEHA o)A =Ae] obd, 254 27l A 9o o mdd #
AS & 7137 o, o] REE A1 A sty Agdch

Q2 JPEEAe AH, e Fololzta AU

2A WA A F AHEe Aset I AR

Ad A= &7,
Y Az AHEE &
AFHE ARG L27HA A A
Hales #A, =3 5& S
o}
o

Ao Bon ZAT g H2d, et AR fa0 dojw 4

— 144 - A = TH



FH, T dAHUYA & AL =
o= = Hojth. dd 2 AfF=Er ¥
olAtt= Aoy, =7], 837 34 S AXNRT ALEA 0 1
el

4. 2 298¢ AW 2
O AEEUE T Aot 44 ek

A 2Ad Aol st AFEE, FHAA AR FHl Qo=
=

A RdS BRE =3 89E F

A sherst

=9 AAE setets] AHAW, FRE WAL wol 47 Foled
£ uge

ATE A A 2PoE TG BY R §xol R Fesk 7
©) oo} L Sojokut ols7h Hgirk

FA 2T we} BAEHY FAL BAY =3

b adEIn?

o
ey
2
2
o
N

— 145 — A =T



MY Aol shdel AWsm, ZalQ HolA Aol BwsA, A
A 22 e AF, 2ol B A 2kguth

i~

2 (A)- ;q]-dx}_,] WS 7k o] °H o}Z] Ezﬂ-’ AR
Re. BEEAE AA7E Frlzdd. =98& A
29) 3, F =2 7F7I(CTL+2)7F flolAl ofgth.

Zhe AFS eV Bt AA ARG 2AY A e
o #Ests AR 84 =¥ defo] A

of

3

X
2]

1

N

PRUCS

rr

5
a

BN

m

% = gAolT EEHA FE7F Y AgaA =
57 e BHoz B g ojxdgol DajAd oldnd H

AR AR W, FEES HetsII o FAdh Rl AE 21
. ol5EI 24EE HHE 5 glojd wobA el

Mool A BAZ 27 24 A8ss A 2EUT e 24 @
19 gt AR B ou, A4 BE ANt 0% s8] Ba
Yt

qg 29e B wWel MR AP Sha ¢ Fol 23] @ of
AU =71 Hol gehal Zlo] A&UN?

Hof

A 28 #e W MRS APD Fo o] 2H9 % BE
o of@ g2, Azl Holw/wotd. =3 Z7e] =2y wAE 2%
v 2HB2 WE 5 Qo] 7 2w BAE © AR 1,

2 FALAGE AR A7) wep gEA wolEith A4S 4
k53 ) o

3 ] O =71
- 146 - A =14



i

9]
ol

OApel 2els
o s
2545 a9 %

7 RN
E ;01_ To ]
A,_w < & wm 7 oﬂ = T o B om
o @ 2 i ok <| 2 SER O|3® | BT
qﬁaﬂﬁ AN ATﬂmrt O )
c ook o T " | "9 il
TE O D > g 2 o i Y
L o P E@mu% P o) &
R ﬁ%ﬁﬂé 4,%m %1 %ﬂ
Zo_ oy o I O ST 4N oy Ho o
Toles BRrd ool S
o A T X w2
—— T + Py T R o o E_ . ‘D| N ¢
w3 K| T o m,uﬂ71rd| oy N W w8
O N sﬂﬁ.g/ﬂmﬁ# Eﬁmoé__ou__ P T
PR 5T W E o CUga
N < x| ° = W ﬂmeﬂA _n_rm =
= g W R s N E Sl
dww%ﬁ% W%%Wm %wﬂ#% o B %
e = W — % N
g™ T < il N e A
alo ° n_AIE S N s =R » @um.bnﬁ o
&ﬂ?zﬂ Tl g B op W | = AR o 2
TR = Muruzuﬂ ﬁﬂ%@ﬂa T o) e B oo
R NNy >y NEmEE | 2 ®
o Aﬂmm o _ m/qmﬂaeﬂul Lﬂol ~ %o ﬁ.ﬂle o%obt
147%%e %x%%, g A | o
ﬂ%moﬂ..@ xww%o,u% u%ﬂl.;da._7 g _on
i T = <0 é711m aaﬂegﬁga ) T BT
N ok LN w2 ) oF JImE;dﬂ o =N < 4
N o M ﬂéﬂm# TRITE P =W
ﬂ@fxﬂn% K K)o o_amA@ NEN _m7E
RS " | A ) WL = ﬂo mR TR 2L T T
T laer TEe0 L 5 Wa | w3 %é&
X 1: ﬂl _EIJIUT q El6 .H_._ QE
T TN W B o —
m DT |
N O ~ TR
2 o
S 0
[aN]

— 147 -




Abstract

Proposal of 3D Formative Education
Method Using Virtual Reality Tools to
Explore the Functionality of the Form

Grace Youngeun Lee
Design Major, Department of Design
The Graduate School of Fine Arts

Seoul National University

Along with 2D formative modeling, 3D formative modeling is a basic
required course for domestic and foreign art colleges, and aims to understand
and develop form through various materials and production techniques. 3D
formative modeling is a class that is the basis for making, and it becomes
the basis for product, furniture, interior, and architecture major fields. Since
imagining and making various modeling results helps to achieve the goal of
the 3D modeling class, studies on using computer tools effectively and
attempts to use virtual reality tools have recently appeared.

This study developed an educational method that helps students’ modeling

work by utilizing VR in traditional 3D modeling education. To this end, we
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explored the educational method of learning such modeling while imagining
the function of form by utilizing the sense of presence, which is a media
characteristic of VR.

The research followed qualitative research methodologies such as literature
review, experiments and observations based on design ethnography, interviews,
and group discussions. A total of three workshops were held to establish ways
to utilize VR in the 3D modeling curriculum. In the 1Ist workshop, the
rendering screen and VR space were explored in turn to observe the
participants in the experiment and to gain insights on VR tool development.
In the second workshop, an experiment was conducted to propose modeling as
a function of wvarious concepts by developing a VR tool capable of
manipulating the shape. The 3rd workshop was divided into a VR experiment
group and a control group, and a project to explore the functionality of form
was conducted. The formative practice process and results were analyzed
with evaluation indicators of aesthetics, practicality, and creativity. The
sculptures of the team applying VR were diverse, and the concept was clear
and showed original design results. As a result of the study, the 15th week
3D modeling teaching plan was developed and the content and evaluation for
each week were presented in detail so that it could be applied to the class.
The teaching plan developed in this study is expected to understand the

characteristics of virtual reality, discuss various design education directions
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that can be applied to 3D modeling education.
Key words: virtual reality, design 3D modeling, design and technology,

form and function
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