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Abstract:

Background and objectives: The COVID-19 pandemic forced a rapid transition
to virtual learning environments across many disciplines, including
architecture, where traditional design studios relied heavily on hands-on
learning and face-to-face interaction. The adaptation of these studios to
virtual formats highlighted numerous challenges, particularly in ensuring
clarity of instruction, maintaining engagement, and adapting media for
online use. This research aims to explore and narrate the educational
experience of an undergraduate virtual architectural design studio, with
the objective of identifying obstacles and determining effective solutions
for successful implementation.
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Methods: An action research methodology was employed for the study,
allowing for iterative reflection and modification based on the experiences of
students and tutors. The research spanned five cycles within an undergraduate
design studio at Shahid Beheshti University. Each cycle incorporated specific
interventions to address challenges in the virtual learning environment, with
the quality of student projects being the primary criterion for evaluation. Data
collection included detailed session reports, student feedbacks, and analyses
of technical and pedagogical challenges encountered throughout the process.

Results and conclusion: The study identified three main challenges in the virtual
design studio: the lack of clarity in instructional content, the mismatch
between traditional studio activities and the virtual environment, and ongoing
technical difficulties. Despite these challenges, the research demonstrated
that a flexible pedagogical approach, the incorporation of diverse activities,
and the use of virtual-environment-friendly media significantly improved
student outcomes. While certain traditional activities, such as conceptual
design tasks, could be adapted to the virtual setting with minor modifications,
others, such as material exploration, were less compatible and sometimes
not feasible. The research concludes that while virtual design studios present
substantial challenges, they also offer opportunities for innovation in teaching
methods. Successful implementation requires careful adaptation of tasks and
media, and an ongoing commitment to flexibility and responsiveness to both
technological and pedagogical constraints. This study provides insights that
can guide the future development of virtual architectural design studios,
ensuring their effectiveness in delivering quality education.
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5. online studio

6. blended studio

7. digital studio

8. e-learning studio

9. virtual studio

10. A. Mackenzie, et al., “The
International Use of Learning
Management Systems (LMS)
to Improve Outcomes in
Studio’, Journal of Problem
Based Learning in Higher
Education, vol. 5, no. 1 (2017):
47-63.

11.T. Kocaturk, “A Socio-
Cognitive Approach to
Knowledge Construction
through Blended Learning’,
Journal of Problem Based
Learning in Higher Education,
vol. 5,no0.1(2017): 1-21;
G.Newman, et al.,“Online
Learning in Landscape
Architecture: Assessing Issues,
Preferences, and Student
Needs in Design-related
Online Education’, Landscape
Journal, vol. 37, no. 2 (2018):
41-63.

12. Ibid;
Jelge» ¢, g 0l) Camy 5 ol yd
b o) b Sy sl 1 S5
5.8y (6990 ddllas gyl oo
e oSl (il o 9 (5 jlone
KV oS S o Byed yD (i
(VFr e b)Y .3 Y 590 cddoo
AY=5)

(5em3 ol o o5 33 8 — g el Ty 3 (o5l ey Sy (g s b 4 b AT s ane b 330l 255



fQLQ.m Y
A.lranmanesh, and Z. Onur,
“Mandatory Virtual Design
Studio for All: Exploring
the Transformations of
Architectural Education
amidst the Global Pandemic’,
International Journal of Art &
Design Education, vol. 40, no. 1
(2021): 251-267; C. Rodriguez,
et al., “Collaborative Learning
in Architectural Education:
Benefits of Combining
Conventional Studio, Virtual
Design Studio, and Live
Projects”, British Journal of
Educational Technology, vol.
49, no. 3 (2018): 337-353.

s g wed bl N o
2ol il sl
by sbgiagk el

OB s jimg g

123,S ol b agzlse 5o a8l J&5 5 il 5 oo b
@BUBIS e ©)9ps dgd e 4y sl 0ad plog
Soblasl bulpd )3 o8 lmoasisls jl (2g)S (siluialy )
Oerad Gl ditpg S Snlon ) 095 diiuslgn Ao
@S er B ] esslbega platiS 008 Jloo
lanl §) oS o slb > sl ol damgi sl |, oy Wlgi oo
sloelS)lS (3,5 ilin 5 el j9iS ale pol> A
03l 25 (gilme o) 50 aol S8 @ gy b
S5 gt
Lo dgaone ol Gigl ) ebin cpl s (olsod jglated;
koo S lono 2k (Bjgel Jlanl oMte
&l lonyed Sl 5 bl 08 50 S5 o) Saly cgjlore
b gla Shy b ol )3 s)lome (b claol)l 5
@ (2558wl Sl &5 (oplidl Db oo (ow)p (Sire
ol 93 )8 gy 3 |y b lae S > Wiy
Oy Sl 4Bl sl (loged gy cnl bl gl

S e Bl cwlio Gloj o L;u})?.o‘ bow 4 Le(»—l
wsye g (2hb el we bl ool 5 ¢ Jame
i bl o imgy ol 50 b 5l el atly )
dasly b 2910 Sl kel 1) (2lb (silme slaolS)lS
boaiz p 53 ol - il 5 gl - poyde
Ohisel 4 Glyte g bgmmiih 13805, (2hb (ylud
5 oot 092 LIl g bl (oB500] gzl 295 ccsilone
ool o dlaly €V @ > b e s e b Lol
Do oo odaldo Jolgs
P& (55bre o5, slacus,d 5 acudgie 4 ds g5 b
odlatwl b gty copl 50 clonds slwlids puiin (sl jimng
2 higel s B 4y odmody 9wyl (dlogd
L8 JB 298 o0 433 VA - e (el Sloj )93
)3 odbai s (Sloged oIS A b S Lo 5> Sje]
o lesaS dawg Can b a8 canl 3j90] 4 bgyye cilool
o 4 80Ny s b D9 plsl acse ol (YIS

b Glxe o838

W) 4 bogiye Sigel dulyd ay bogoye

g &y bogase Uiigel Ll 4 bogyse

il 4 Jladl ja S
Sgime (58 (i

dauzes DB G el 0943
Slajle 5 gel lashle
S thgel
)f58ley b 295 Lat
Lasal o5 3Luil g (53,556 Sl
Wedasse cpl 3o gl 4 0,509,

goeddla- gee 83l dlaly Odd agisee
rhe- g idls g

b b Sladi Syl

rlia (sgal 9zl op0

9 683l 31 gzeitdls (o )l
Layeib

alies Jo 30 gandidls 3,80 g0
328013 B g oSSl Cagds

O i 5 el g el 3 il
Olaj 30 Ggxddpo
HigaT St & @313 (e
ward S L se] Saales
gz ddls

VoA sial ) blesd VP F Ly commizg e Jbo fslopted 5 csslane ool delils —_ASLA__

(M (el ol Camy i ol VR - g8 ol @ (1STg )3 (g0l D25 S g2 10530 Lo 4y (b AT 5l (g lane (S 2556] 5



ongd A elsl 2 okl ) Ll 5l 5 aas 2
g0 3 S sl Jo ol cl ssalie LB
Mol bgy 5 05 sul Siagh g9 onl (Boneldl
QBRI S ,S g Siaghy Sy ol Jsb 2 oS dgdee
b )93 (A5 sl e Ol 05 4o)d el o Sl

Vam o deldl il Cund Caslio ol 4 a5 Sloj
ool ) (leme b ol Ll onds plool iy dupd
09590 Jol Jlo sl5,8" oyl 3 oaiiS'eS s bgmitily ol
o) ol e 2 b g 4abyy Bbo A0S o) 398 (glane
933,52 )l 0 opes ez > Aiis D Sl VP ety
ool 33 0 WAAIWAA Lo Jlo pgd Jhwesd g
Lo 2V _ WgeS ok 4 gl b oS8 Slads Jluows
Soyre o8l bwg a5 eSOl ogdl Jble s gjlre

AW VIRV g

AR VAl ) bl OFF ey commizgiae Jbo fesloted 5 csslane (pole dolilad

>hb eS8 &dlg)s b5 15 o Simeg g5y L
Slools LSt 1y (g lame Lbip0l ol B3y o lsad (s oo
Copde gy 0350l g pasutie ladyg, daJls Job )3
29518l ol b gy oel cowsay Ll Glanl 4 iy
Cuoy g dgd g doy o igel Lo SUSL pus
g date Ll b calize o818 bjgal Cilaal 15 il
lopludl gl lgise o b omizmad 03,5 oo w2l Ll 90

)8 e Ll ol b (glore 90l ekt (sl

hos Gl g BU gkl by Sl
Popll A8 Cbal Ful 4 oliws clp (Bokpldl
sly g Cwl (os (s dawgs sl (S)lie a0l 5 S
ool )55l g Wpladl ¢ gy CBlanl 4y bz
oS ol &S i gl I g Bend cpl TS e
Lol ogeis ol 5 Ml oad wBpl oda higel 4
o sljline dx g oy g il LB S plsl sl
O & i gl G Db 98 bl donD
ol @l g 1l jsSie Aoy am 235 0 2k (slasly
b leMbl ol 35 6yglgas cuslio (slaoged (a8 4
oo (Bllad ©)90)d 9 o0 dunlie 005y 95 slalire
acly @ls dgme ly Sogoinl 2 2 5 whe obY
ol Jisle 9 3l b as > anlid pl TS e il
S 2bad gy e JSE ) (pojell

«F P )b idgh Sy 33 |y LIS Cp Sk cliwd

)

ZIES

YA L Y+A

14. Sheng Hsiao Chiu,
“Students Knowledge
Sources and Knowledge
Sharing in the Design
Studio- an Exploratory
Study’, International Journal
of Technology and Design
Education, vol. 20, no. 1
(2010): 27-42; A. Sagun

and H. Demirkan, “On-line
Critiques in Collaborative
Design Studio’, International
Journal of Technology and
Design Education, vol. 19, no.
1(2009): 79-99; B. Sidawi, “The
Tutors Views on the Utilization
of E-learning System in
Architectural Education’,
European Journal of Open,
Distance and E-Learning,
vol.16, no.2 (2013): 1-12.

u_m?‘)"g(ul.\g\ ‘5145)% ale Y o
oo ong) a5 olel

S. Kemmis, et al., The

Action Research Planner;
Doing Critical Participatory
Action Research (New York:
Springer, 2014), 19.

(5em3 ol o o5 33 8 — g el Ty 3 (o5l ey Sy (g s b 4 b AT s ane b 330l 255



VA TYA

15. Ibid; M. Elisa Navarro
Morales and Roberto
Londorio, “Inverted Classroom
Teaching in the First-year
Design Studio, a Case Study’,
British Journal of Educational
Technology, vol.50, no.
5(2019): 2651-2666.; M.
Mizban and A. Roberts, “A
Review of Experience of
Implementation of E-learning
in Architectural Design
Education’, CEBE Working
Paper, no.13 (2008).

16. Sheng Hsiao Chiu,
“Students Knowledge Sources
and Knowledge Sharing

in the Design Studio- an
Exploratory Study’, 27-42;
Elisa Navarro Morales and
Londono, “Inverted Classroom
Teaching in the First-year
Design Studio, a Case Study’,
2651-2666; Yaacov J. Katz
and Yaacov B. Yablon,“Who Is
Afraid of University Internet
Courses?’, Educational Media
International, vol. 39, no. 1
(2002): 69-73; B. Oyarzun,

et al., “Time Management
Matters: Online Faculty
Perceptions of Helpfulness

of Time Management
Strategies’, Distance
Education, vol. 41, no. 1
(2020): 106-127.

e 5SS Bgad Y g
OB N, gy cdlos

Obgmiily (M Aspe (oje) Sy clo 5 )by
ik Jbo 20 bl Gl g ) 258 3 045 dpogi)
S m Dby was aBS K 4 b dby
oged 4 & By yed plIS a2 a0 35 0 A
ot Ay s gm0 e Dl (93509, 42 Ly
SLE & g b g 13)5 wlal o Sdngh |
5 1yl eddiay yu

Sluds den gl 9 poas «WleMb! d)sié‘*-'? d‘)%
@ OhSaRgg (S @Bl plej 5l dm A ks o5,
& o (o 5L 3] lalil 03l o e ol
4 6l Oygods sl jlobsS Loy 5 wind 4B S S
sy §) lisobol yglaiods 5,8 a2 oy aziliS S,z
00y LG b 5> Sitngsy e i GBS o0
Sy e sadlans SleMbl L 4

odbl 3l oS 4y gl sla )15 4 2y bl
SIS Al yo dus > M) 505 oy g o™ e
L g desdalor ©ygody (610508 st dls yo jd 005
oy S pgd Abye > A pbxil Aeog (nglie
Ao pe > Nl bbb PN gl b S Ay
GLQ)&E]) 5LQL).«JL> 09; )LG? » O.Lorlk:u».)dq dLhJS Pow
o b ) gl 505 3 bl e bl ¢ ecngd Ll
Sl € Jao» o as eolatel e & (ghyaely )

L aelocsy duds SO iagh sytelip olaied,
IS 53 (s lans 09,5 ale cipn slisl | i Jlax
2 o) Al o1l cpl den ) )15 ey e
2 duds cpl b ) 4l gl o oV (sl oK
Sy Sl 5 o) culio donts slajline o9t
9 Bl e Ad (S mredd (Gilre o cuslio
BAD iy g &2 g sl edeliwndy slagy yed
A (552)40b DMl (g 5laex (sl g
b L) (pophl (lads 2 cuslie does e
povie w5 cpl gl b ad)S l > bgseatsly
@D g Comler b die ik 5 gauOlY
Sl Bad e @b Bl ey 5 (sl Gl
b slaz ot owlide porde dw ol jl el (65 0jll
b dy bgmily IS oyta i 43,8 S 48 b + (sl
o Bl 085 byl Jd sla b &jo5 il Hlas )
Obgmdils )8 (bj)l doms gline dw o (0))) (35 e L
Okl 3 8L it VO U o yieS + I gyl Condly oo
duloa £ Jobo )3 Slageails do 803 (0o &2 5o
Ol Culbge slas 0D 4B S ) a0 clgie b
Obgmiils JS'8ye5 (nSle (lgie LY 8ye5 Joho Ly
Phb s oS e dud> | Job doe el
g ety (b (g pe8 eolisS (Bl cpyes Joli)

Ao yo 45 (5 li5a8
2 &) des

Y Y \
8 Sk - ills Jiele g bl I8 51 e SVl (o jiwd pas W glad adBy Yo dgas gl WS 4 o pid ¢ ol 3B clea
GnhybllslSal) oS pmead > eS)lie (oxi a3l eolil 5 S 2 (e S (g (po8 Sl sl oo
Pl = Gl a5 STl gl (oS (gl (9330 33 €S Sy gy bl Wi e o0 1S 9387 0L sl Sl (S 4 gty S5

e Bloy 208 - Sl il )3 gy o )8 olj Pl iy

oS Iy 0400 e 9 oyl 1S muignr 4] (gl 1S gdils 4y oo

€yl 0855 plid (el (IS (o0 ol

VoA sial ) blesd VP F Ly commizg e Jbo fslopted 5 csslane ool delils —_ASLA__

(M (el ol Camy i ol VR - g8 ol @ (1STg )3 (g0l D25 S g2 10530 Lo 4y (b AT 5l (g lane (S 2556] 5



ol s g @8 bl «F Joo» Ll (g9
hb o)l sl aSbuljl cwl sri jasie e
Sty gk ilbre baoe 4 4b] (5y9a> e |
B2 oyl Al cpgs Blgidy caLs () ad plosl (LS
Gy bad e o iyl il bl og okl
« Joo» 130 peld 8 &5 > slaaisl Julodge, o0
S r 5 Capde ) LIS Sla3,Sag) 5 0ldl2) slagy et
SleMbl pl Budo ol oa 03y LS 4 > ya 1> 05,
g 9 (ol o ) CEIPSG g gy I W3Sy,
Slgo 9 Ladgioe dab)l5S () g Jelod Ay 5

«F Joo» o a8 wind plelid iegh Claal 4 slows
ol oy SlolB > g9d9e dw )5k 9 oo oalie
Canst oo Ll (glold b oMSin 5 cudgio
OleMbl cabys g lgme Sy WSB! e Hials
Aol yodl Ay o Jaid ‘Cwlrdd n by sddds e
Jor i Conl 0dd sl o2y 5 pg> A2 3 OB
Bl pgd fadge b LidlS (ool s U Codgasee oy
6l dsye ) lgmils o conl wloy 4 bgyye oMSt0
O gl Cunsd gladd > )0 0 0 0440 LQ)] BURPES
Slgze g &l)) bas »  Saleal 4 e a5 Wb 48,5

I akex e MSAS gt wnlp (A8 S,
sl 00 0313 5 (6, IES ilisen e 3 la 155
ol ain aw Ooeds plaSia imgh cpl clads s
ol 4y Job 3 a8 pasule |y 4 2 ladSug)
LS (6,508 osLal o558 luds (gl 4is)l55 gyl 4ol y
b)) g homtils (HLb I8 Bl e b 2 e SLL o) 4w
3590 G ol 5 gy | ey 2l ol el
bbb g g el Candds pbgmeiily [ b1l g

oMgx Pl K9, Y
sl 5 GReok ol iy @ aSEel Hshaien
Mo 9 Cudgiome aiBl oy ek <o Slal 4
Joopll aiun Ll b aelse la)al, 5 ondobu
5 eSS g3l (ibre hase Cans g g8 LIS caliy

W8)S S 4 ad 2 pm > ol el 2 &5 olaiy ped (B

o Ll e )Y g
o5, a5 gibre lae Cans 9
g8 blas b 158 O] P b
Silre b 4 baype Cind g
Lo Sl g s <SS g0
ool ods oud ol (SeS
OB s iae

cand blas

S blE  SaS b b

Lo b opde 5 gl (092 Ll
oyl 4 Jlasl o JSie

b el il 4y 5l

Ul 1 ookl (glys y5j90] 4 5L

Sl o Lad g jee aile SU] 4 jls
Lepde K2 029 9o ) g0 el

Olojp (295 o Sl
oMl g b Lol 23158 Szl 4y oSl

B39l Slsime 25 085
b T 811 (gl SISl g
0355 b oxblans g g pslial a9 ool Sl

play @ Jlo)l

Slowly 09,5

Ol 5 0,8 calio Coyrde
B slael g pgai 5 Fgo )iy bls)l
255 g0ty Glgmdils jpie oy

ST oS S

290 Gl yglaredy o5, Lol ]S N Adpe g Gimghy «daoliss (Shb (el N B

Ly yod (slyzl oloj 5D odaldgsgay oMSte (13,5 By yy g ol 8" J S hb Ol il s GaeolieS (shb ppes VA

il 2,28 28 g (123l g i) ot (sloaily (Byme el < lio I3 2 48T Sl ol g, cale g by Gkl (Sb e TS
Oloj Capde 035 diate colgedils €S o g (Bisel sl Aye > splpllanl GRIE Sk S ploge oyt jl Ged tasily (Sl nps T B2
b o lgizes 9 )15 53 95 dbml gy <8 )lie jslateds (5 plydllasl o8l ojgy Sy cdlo g b g ety (2l s D

AR VAl ) bl OFF ey commizgiae Jbo fesloted 5 csslane (pole dolilad

sl (omb) Y Js
sbSug) 9 B by
ioimgy iyl ll IS
BN,

(s (el ey Camy b 2y N - 908" ool o STy 5 (B9l Ly G 2 K me Lo 4 (b T ) (gjlore (S 3506l 58



oS Syl (ewly) ¥ Jgue
S p ik Job &S
OB NS gy cidly (g9,
S s (c2) B s
Jdsb > & bl 4 by
W58 4 sy ym 0 Shagh
OB, gy S

OEZzen b 03 oyt phrdih Bl iy g auds
235 ceslio il 45 (loges po & il o lgoetils
Jsbo 53 (5o 5 pr9ea8 diuo § ol ) aiiS &8 Lo o158
siyo S 4 4l o oS pladil) 03 aseie iagh
Obgdil 4 s pends wiius ilre o5 canlie
STsl & ale glome o5, SllSel 5 b 5 00l o)l
(57593 by ;o b g ety Mol oblans by 055 (g5 (yiiliS
g b, | odlaiwh lais b ola)Kaly s 605 600
ssbds b o3y Lioled €(gibre b canlie slac Jlb
S e & S5 o 2aliS Szt & gl ises
(iS4l 0 4B )5 ol g5y LSS o
J Olgiily Sy o8 391 gy (25 el 5 pledSe S
Ndlgi so bgomdild (il gl 4 b o LialS ) Igioe
alegy 5,15 STzl 4 Mol &gy 1) 395 (a3
L« JoSo (slaylz8le 5 5l ol ¢ a8 Mo b abilie (5l
Jlail (13503 (puizead 5 951 (65908 Gty bame lyis
5 oMo B 3 awds o izl 3 gl o g b
8 Mo o Sl Lt b oyte (oI5
2 Slorndih (sho (18 o1 )3l S ol el 28 S
W odlatwl g 99,8 Cuso g ojl] Cunled yd 5l 55 o5

Ndg phallasil coids gin oladd > doby bl i ol
Sk Bl sy (b, ya 5l il (bbb
Byl g loj ygpeds Cudgize pl doecs )d S edlaiwl D5
o (B oMt lie (IEI pow godge S
Ul 1 oalatwl oyl g5 ¢ g5lre lave I iy Bolat]
STyzsl ap CleMbl jlude o) (gilore Lo sl Shig
Siash B n el CS s 5 easeaslis
S Mo jop Jlaisl @iy g S8 A5l it
8l Gl Bl iy
L ablie sbo)Saly & baye bass «bd Jgao» o
Copde eMoh Ll odd cud OMSUie 9 acudgione
2ok) cpyed (2,5 Bls wile Jlegdge 4 « 5,
o)Lfsl ol.’:’5§ CA>|)L..:| dhadla)‘ b olf)lf OL‘} Ob)f cU9§ 9
@ o5 o S lie il gl &S (6,50 Kaly )l
Sopa> bume 4 (gilme e ()5 4> AD o3 S
Sl & g oyl 5 awis 51 cpl (gl g €5,
Sygae bz 3 &5 2ba)lpl g plgomiils pslar (uilis
ol pooMe b o3lit] e &5 Aile aizild (glaiges auls]
gty 8 Lo B g 0l5,1S Aubi 13 (g pdyillan> (ol
2 Bonped sl iy ()8 pasuie iy (el

¥ N e N Kl 3 E R Y
E<] 9 3~ 3 — a 9- 3~ > —
AW W W T o515 g e 2] A A A L o1dad s Ml il o lsime S )3 3 M)
WX P T YA 5 s b e sl b 00 b \ V(e o 20 ) e STl St
VALOYA Y Y YE W b b cuslie sbaeleb 5 il jl ool v ) Olej S
WYY TR M N A sl S e bt 5 ellS by 3 sy cillad] A v Siome e b o B Al Sialeal
- ¥ Y Yo oK cbadds S 2 e bl il alad
WY D Y Y auds e il sl e g b Ll 20)) J slotels o el - e ] 08 o8
\& 4 Y Y I o goriily <8 ylie (391 oS
v ‘T Josa fle s 5l odlaz] VoY Y ) \ o il STl @ o JSin
o \ \ Y 29 () Cudno s | o3kl "N \. A N ¥ sl s glab 5 b ISt
weeew. vy a B NfF YA YE Y YF ¥V o>

VoA sial ) blesd VP F Ly commizg e Jbo fslopted 5 csslane ool delils —_ASLA__

(M (el ol Camy i ol VR - g8 ol @ (1STg )3 (g0l D25 S g2 10530 Lo 4y (b AT 5l (g lane (S 2556] 5



b glolid gl ale oy 48,5 <l )Kal,
ol sl plapyed g euld zpb gd e ()
R T

Gl odols yisu cpl 50 340 5)dgy (s>

b pes NNy
Slore 2Ll )l ise sk Shb e
aS ad Dl o5 pl eyd zadb g dely o ol
» Slegdee bbb el Yz B8 ol Jibo
Phb il Slegsge 09d plxl (I pole wlie
Lol olie S lp olas s So gl die
S5 d‘){ (_5‘4&».63 9 cdlu\:ﬁ S5 PRI s 2 L5|°)7.‘3~i
&5 aw ik sl Siumelin 5 Tiloss Sleady Ul
s Jold &8 28) )8 &y a2 Aeliyy 5 (b oyl
bl s g et (Shb (pyed «raclss (b
L ©leolisS u_sl)lo Sl ed Loy 059, S5 il g
@ g ol dlgidn wyd gy 4] Wile olbaliee
Gedidy Shb el G g ol e S o
o b aS gy (sa o8 Gdosiy Sl oy sed W0 0 ]
g b cngl plgpeiily BB 5l lad il 5 colis
Sy 3l Bua il debl  luasd Sl LL U ]
(Soj e Sy LS Cuo i )5l dg2gas e yed
S5 > 352 ol Ll 5 s 1B 5 u]
Jaio S sl 2l ol 1l 035K 5l 5 b
OQM]J Sl gy il jd &S W ealawl B u"‘9'“‘°
o) 53 Joy gbb |y eadatle z)b g Sad e gy b
2 el polea! dbul gy by ped pl 60,8 o &)
slal 3l cready 5 caelisS shb o glacy ped

doySaly cpl 5 plaS m 5l oozl lgld el
o0 5 6 pycillani] I3l clalSal, 45 360 odalite
Jsb 5> il o) cunlie slacyllad 5 il 51 5
sl Gl b pioman 8L (6 pSets il iagl
355 o iile ol Sl (gjlore Lo b gl
Bl pials oy

Bz a0 obedih phb catS b))l cales
Sy ik Ban Sed e ok CF ¥ 3 imoh
By > Ban ol e WYl i 4 S 8y (nSSbe
ol g BB A5 el (Ll Jhagh g M5 3ae aoxy
Sl ol 88 > 93 )3 )b &) B9ud 8105 (1SSLe (392
Seo5 503 Jhme 95 ke 4 iagh (LL b (Siwala, o
d9stc | e JS 803 (xSlie duny g0 jlaiey (e 0
sl &yl 556 )b B 8505 8y

5,15 (s yo3 JolST g Jgoi ) .Y
sloas o 5 gl JolSS paas g bn o5 il sy (ol o
oil38l el a5 350 sladely g 29 o by iR
Aoy oy > s 3,5 oo 1S o518 5 goeatily dlay,
SO o0l (gl e OMSUe § gdgate

A8LAD

YY1 YA

17. Sheng Hsiao Chiu,
“Students Knowledge Sources
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Management Matters:
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18.T. Kocaturk, “A Socio-
Cognitive Approach to
Knowledge Construction
through Blended Learning’,
1-21.

19. Sagun and Demirkan,
“On-line Critiques in
Collaborative Design Studio”,
79-99; Mizban and Roberts,
“A Review of Experience of
Implementation of E-learning
in Architectural Design
Education”.

20. B.K. Daniel and T. Harland,
Higher Education Research
Methodology; A Step-by-step
Guide to the Research Process
(New York: Routledge, 2018).

21. ). Whitehead and J. McNiff,
Action Research; Living Theory
(London: Sage Publications,
2006), 112.

22.J.W. Creswell and D.W.
Creswell, Research Design
(London: Sage Publications,
2018), 13.

23.L.Cohen, et al., Research
Methods in Education (New
York: Routledge, 2007), 94;
Will Curtis, et al., Research
and Education (New York:
Routledge, 2014).
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24.Lin S. Norton, Action
Research in Teaching and
Learning; a Practical Guide

to Conducting Pedagogical
Research in Universities (New
York: Routledge, 2018), 52.
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Grounding for Action
Research Practice’, in The
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and Practice (London: Sage
Publications, 2008), 4.
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Action Research: Principles and
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34. Sidawi, “The Tutors
Views on the Utilization

of E-learning System in
Architectural Education’,
1-12; Elisa Navarro Morales
and Londono, “Inverted
Classroom Teaching in the
First-year Design Studio,

a Case Study’, 2651-2666;
Mizban and Roberts, “A
Review of Experience of
Implementation of E-learning
in Architectural Design
Education”.

35. Iranmanesh and Onur,
“Mandatory Virtual Design
Studio for All: Exploring

the Transformations of
Architectural Education
amidst the Global Pandemic’,
251-267; C. Rodriguez, et
al,, “Collaborative Learning
in Architectural Education:
Benefits of Combining
Conventional Studio, Virtual
Design Studio, and Live
Projects”, 337-353.

36. Ibid.
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