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It is necessary to study the quality of virtual education during the
Covid-19 epidemic and the need for higher education to hold virtual
and distant education in this period. The purpose of this study was to
evaluate the effectiveness of virtual education of practical courses in
the field of architecture in Shiraz Girls' Technical and Vocational
College using the survey method. The statistical population of this
research comprised of 40 professors and 460 architectural students
in the first semester of 2021-2022; based on the Cochran table, the
sample size was determined to be 36 professors and 210 students.
The data collection tool was a researcher-made questionnaire
consisting of 34 questions and 8 components. Data analysis was
performed using SPSS software at two levels of descriptive statistics
and inferential statistics (single sample t test and t independent
groups). Findings showed that according to the professors, all
components except teaching-learning activity were optimal and the
learning-teaching activity component was moderately effective. From
the point of view of the students, the flexibility component was
desirable while the content component was undesirable, and the
components of organizing educational materials, helping students,
designing pages, amount of workload, evaluation and handling were
considered moderately effective. In general, from the point of view of
the professors, the effectiveness of the virtual training course of
practical architectural courses was favorable and from the point of
view of the students, it was average. This study also showed that
familiarity with cyberspace plays a role in the effectiveness of virtual
education, including content components, organizing educational
materials, flexibility and helping the student and promotes better
understanding and communication with the learning environment.
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EXTENDED ABSTRACT

Introduction

Higher education systems, as the most obvious manifestation of human resources
investment, play the main role in training and providing efficient human resources. Therefore,
ensuring the optimal quality of their performance in order to prevent the wastage of human
and material capital and also to have the ability to compete in the future world where quality
is the most important component for the survival of any organization is an undeniable
necessity. In December 2019, scientists identified a new virus. The World Health Organization
(2020) designated the outbreak of the Covid disease as "a public health emergency of
international concern”. The situation related to the Covid-19 epidemic caused the closure of
schools and universities in many countries. Virtual training was one of the measures that was
used according to the existing conditions and breaking the transmission chain.

In this research, the effectiveness of virtual teaching of practical architectural courses from
the perspective of the professors and students of the architecture field of Shiraz Technical and
Vocational College for Girls was evaluated and the following question was addressed.

Is the virtual education of practical courses in the field of architecture effective according
to the teachers and students of Shiraz Girls' Technical and Vocational College?

In addition the following hypothesis was proposed: There is a significant difference
between the views of professors and students in terms of the effectiveness of virtual teaching
of practical architectural courses.

Methodology

This research was applied and descriptive-survey in terms of data collection. The statistical
population of this research included 40 professors and 460 students in the field of architecture
at Shiraz Girls' Technical and Vocational College in the first half of 2021-2022. Professors who
had more than one year of work experience and had taught during virtual education period
were included in the research. The sample size was determined using the Cochran table. Based
on this, the sample size was proportional to the size of the community and included 36
professors and 210 students. 30 professors and 192 students completed the questionnaire. In
this research, data collection was carried out through two library methods and a researcher-
made questionnaire. In this research, the constituent components of virtual education were
considered as the components of virtual education according to Gerek Kearsley. The
researcher-made questionnaire consisted of 34 questions and 8 components, including
content (items 1-3), teaching-learning activities (items 11-4), organization of educational
materials (items 12-15), flexibility (item 16), assistance to students (items 17-18), page design
(items 19-22), workload (items 23-26) and evaluation and feedback (items 27-34) in addition
to questions on the level of familiarity with virtual space, teaching records and academic
degrees of professors and academic semester of students. Each item was graded using a Likert
scale from very little (score 1) to very high (score 5) and professors and students were asked
to mark their desired option in front of each item. The questionnaire was sent to people online.
The data was analyzed with SPSS software and descriptive statistics and inferential statistics
(single sample t-test and independent groups t-test) were used.
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Results and discussion

In response to the question of whether virtual education of practical courses in the field of
architecture was effective according to the professors of Shiraz Girls' Technical and Vocational
College, according to the significance value (less than 0.05), average value (3, the usual and
expected average) and the t value, all components except the component of teaching-learning
activity had a favorable effectiveness in virtual education and the component of teaching-
learning activity had moderate effectiveness due to lack of significance. According to the total
and average numbers (3.374), it can be concluded that the practical lessons of the virtual
training courses were effective in the opinion of the professors.

In response to the question of whether the virtual education of practical courses in the field
of architecture was effective from the perspective of students at Shiraz Girls' Technical and
Vocational College, according to the average value, t value and significance value (0.05), only
the flexibility component was effective. The components of teaching-learning activity,
organization of educational materials, helping students, page design, amount of workload and
evaluation and feedback based on the average value (higher than 3), t-value and lack of
significance had moderate effectiveness. The content component was lower than the average
and t- values (-2.789) and the significance level had unfavorable effectiveness. According to
the total average (3.082) and the non-significance of the t number, the effectiveness of the
courses was moderate in the eyes of the students.

In response to the question of whether there was a significant difference between the
views of professors and students in terms of the effectiveness of virtual education of practical
architectural courses, the t-test of two independent samples were performed. According to the
meaningfulness of the test, there is a significant difference between the opinions of professors
and students. Referring to the average number, according to professors (average 3.374) the
effectiveness of courses was more favorable than students (average 3.016).

In response to the question of whether familiarity with virtual space in both groups of
students and professors is influential in the effectiveness of virtual education, no significant
difference was observed due to the lack of noticeable difference in the mean number and the
high significance number (more than 0.05). Thus, chi-square test was carried out to determine
whether there is correlation between familiarity with virtual space and the effect of
components on the effectiveness of virtual education. The results demonstrated that there was
a significant relationship between familiarity with virtual space and content components,
educational materials, flexibility and assistance to students; in other words, familiarity with
virtual space was influential in the effectiveness of these components on the desirability of
virtual education.

The results also demonstrated that the effectiveness of virtual education courses in
general was favorable from the perspective of professors and was at an average level from the
point of view of students.

137



514.9,: 9 GI.S olRS1y uo..l.ﬁ aolilad
1YO-VOF (£ bylows 14 0,93 N E+ ) (yliaams;
https://karafan.tvu.ac.ir/ :a pis (>

d |:10.48301/KSSA.2023. 274.2191

9 It 883 51 o (9,3 (5ilme ywjgel (widy il Glime (o

o

adlae 3,90) V995 (S5 ploj )3 (Sylame W) byl
(31gamd oy > (glAd g g (B BISWI 0]

b o

Ol ey a gl g (8 o (gl o g (gyloxe 09)5 ¢ ol Tl gae )

oA

Al leYb

5 ryaa sl Gisel loj 1o lismdils (65050l a5 (3596] oS
P oo Bl 5 (o 55 (25901 b dalio 13 VAouyssS (5 pS a0 o
@y ol gnle @ azgi b gilane &8 Jos ey il e o]
Silme 59l 5l 6 xT0re (SisSz Sl a5 Wil (g0 84y yamis sla Shs
Silme il S5l e eyl gk Gal Ba calos S laizss |,
5 & 8aSiijgel Ho hgmails g lolinl W 3l (g)leare did; Jos g,
&lel dralx onlonis plonl iolows (o9, 4 a5 ol o e o)l 3o (glad >
VE e Vo) gl o 0 (6 Lo &) (gl ¥+ 5 sl Fo gl ol
53,5 350 mtls YV - 5 bl T8 Wiges o o555 s yolad 1 4
ailse A g Jlge YF 5 Joitieo aBlo@izs ael iy daosls (5,900,513l
stogi Lol mhaw 90 50 SPSS S58le 5 eolasul b Waosls Judow g 4320 .ol g0
S Wnailgo oo ol sl 45 ols (Lis laatdly 28,8 &0 bl L 5
9 53 Sk Culled Adlse 5 gllas o )3 (Sl mool culled
ol dor ;5 (s iyl Al lntils il Cadosgy (il Loy
ortils ay (Sl S8 ¢ 50T olge (mailojl slaailie 5 gllacli Iyims Aal5e
Gl bagie 9> )3 993 5 (2Ll (S e e Slxio (b
o mayd Silme hisel 8y90 (st bl il IS jsboay il

ewlos gy Jawgie lgzedils oBays 5l s Collas (g lase

gy dlio :llle £o5

VENYY e by
VENVIYE e (6,50 50
VENAUTY e Wi dy

1 3lg a8

Sibme bigal

VA-dygs8

S)lena 96l

s 995

Sosd ol Glb 5 b 1Sl

Lsmdy ol 3 Jy‘w.o b..\m.oy’
fSig ) Sy
Raf far2005@yahoo.com

@ (d) & | ©2023 the authors. Published by Technical and
Nt Vocational University, Tehran, Iran. This article is an
open-access article distributed under the terms and
conditions of the Creative Commons Attribution-

Noncommercial 4.0 International (CC BY-NC License)

(https://creativecommons.org/licenses/by-nc/4.0/)

YOVA-FFY 1 Sig ySU sLLS
YYAY-AYA5 : gle sLLS



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/
https://www.doi.org/10.48301/KSSA.2023.350274.2191
https://orcid.org/0000-0002-0672-0549

IWO-1BY F oyl ((1F+1) 14 (53118 sole dolilad il o 995 6 lre LB igel (i 5T oyl iwe omy 2

Aoddo

955 (el 5 S 0y ol 5 e sl (595 (5 )38l 505 (530 lsiees Jle ioal (sloplls
5w Aatl g |y 1355 58 g g b e Bpllss ) 0 sgey solf5 L
sl CoaS 5l lirabol 5,0l 4 dnelr sl 5 (K e selozzl qgolazdl sTLsT slal ) ouiiS s
oS oal glis o 2oy bl Sl i 5 sole g Sl Sladloyes (53 j00 5 T sl polate; il o Slae
IS g oS e s 1] 018 3 IS5l 55908 wansl lojl y ol dalol (gl adlga (p yipotes sS40
Sl 3 5ol oy 51 1955 ol e B 5 Wodliaid (WBsSt S 18 S pslaions jole
sl b andy ol s gol s (e Alols (39,5687 5 4y b daiye 5 513k 53 5,90 Jelie 5l (glasgame suas
IY] ol (glad > g 18 olKils 1 (5 Lome &y (6,08 S CBlaal s Soges alox 51 61513k

Egeis (Yo ¥ +) Slom oy plojl .30 )5 slolis |) was ug s SO placaiils Y14 Jlo psls 5o
Y955 S den ilon 4 bgrye Condy 05 el €Ml SIS L soges gy 1D 1) w95 (5 ko
4429 b oS 09 (6 ml 5l (So silre gl b )5S il (6 ks )3 WKl g pujlae Aty Sl 1]
5 loy90 A jig, (50 yS dals Ae dad Lyl 5 IY] s a8 3 54 Jsl o) inSls § 09390 byl
L & (Sig Sl (00l sl (650wl (gl 51 (e oSl 1 0395l g aloog: Sy iSUl (sloss
Sl a6 5ol sl il slaes B sl e 2ils o 55 )| g aSL 43S oo ot | dgor oML Ui
2955 50 WolSasls 51 (B ¢ Soig S (slagbigal colae g blse sy 0é e [¥] 09 o o5g0l conies sl
il 31 5 o IS 0 e (B550] B (sl Jins 508 (Sis 5S oo sl 3l ez g 1o 5
4 ook 6l 1) 6558 4,28 5 Sl (S Sledy) oo DI (i 0 (Sg Sl (6 RS0k oS waiae
S Cadlg> 1 4 5555 s (§5KBunly Al ed (59> g0l pllas 5l ool b Lo Waolzils V] 0,91 oo ylis )|
9> 55 (Bigel SISl ) ane oslital 5 b Al sl 5,0l il SudST L el sl pleliie o9l
B oty ] sl (65575 5 ugmina SlS (53lme 39l 3 o0lisid )55 459> Gjgal US55 e Jsine
oz Oleses wé 5 pljen Dbl gyl ol 5lg 00,5 Bshaes (s3lme (jgel a1y 05 azgi laolSsils Ll
7] ez 57 IS8 ! gy (65250 5 5

5 2575 9% Ol 6T 4 )5 olpeady silme (hjgel il esliital a5 plaadle 5 DU (ol 08 e
Sy el Sl (Slon 3 b Celodgy o5 03 (50 5 3l eads S 5 (55lme slaoyg0 LT aSpl Lilos
5 St v ool b analie )3 (s ome GB3sel OlS1iE S0k s 5 (Bisl S IV 05,5 Laoss
099y 3979 Sl (5 lons alozjf (pladi) o i mlae 5 oo (g;0 0 (ogata (Lom )90 5t Sluwo
2 S3lre Giigel 3l e (SisSz o hos MulS ugyo b a5 B o 6)-"“ 0990 Sl olose al) 45 g9
egas ;> aass bl remdy tiliS oo Dglite (yaeliy g ity Job 4y ) gmiils @ sbiul Sl 25 Jlas]
(Silme 6250k 50 (oe gy 50 Jalai s 252 obial Gl y0 (silere oe agyd (silme Shjgal 8920
e cinllag 51 (S 09,0l 385 55 gmtils 0 Shoe b9y gydge cnl & 45 15 b s e,
S5y o alS Sy |y Sl 8 @Li‘;.é-yﬂd;.‘alo Sl a5 el QL”J S slogms 4 gliwws (5 laxe lobic
3l (hisel (109 e (o9 10 (eizred tluslos S azlge (U L) lae slo 90l by, g il 5 ol
Cony gl g 8 olKisls Bun a5 STl .calaid S5 &0 Sl ladiss o lore ald, 1 Jos g0
b (gl Gl p3 Ly e 550318 (Vb Sl (gl CudS ) Glirabl ol SISk 4 3959 S S8
808590 (5 lore &l ylgzeiils g ylobinl B8l 1) os gy (s3lre w5 ciidu Sl lie a5 sl ] 5
199 0315 Zely 25 Jlges 4 g 00l J15 255090 sl s s> g (28

e



PR YRRV YWA-1OY oF o)l ((1F1) 1A (81,5 ode aolilad

O3 sl g 8 8aSigel pligmatils 5 ol sl eslone &8y (los (g0 s3lme Hjsel  —
Sl 10,95 2 o3¥ (3l 5l (i 4z B 5l
0990 Sl igal (ol liee (ogas 55 (lolial dBgs oS 403 nl (gl g 4] ) (rizees
oS0 6 lons gy Lt yus o5l sl S5 s 3550 sl iglio lygmatils By b (o jloxs Las
oo 9 Wload by pi5 Joe —(6,05 9 (loe Dyt (g)d ey &5 Sansl ol o laelSsls plu b (lady> g
9 PEL Sygon 5)5a> bspd p3 a5 Ceal Jlaide (g gl (nl )3 OIS S92y o5 Slawi 4 ko (5 95
(o g (Pl slali 1 autls e )lose Gl (s lone (b aiile) Wodi oo 1T 5 (oo

S3lslyod 5 gl 3l Al 1o oS Celaid 5 590 ! 53 (ilie Sl gilne 259e] dis 5
ey Glgriily  Juast o Sles duglio lgic b ogs Guizd ;0 (VWA) Slal g isslasils Ji5sel g4 0l ps
Obgel 4 s 530 oy Hlgzeils (6, 50L mhaw oS ) 4z onl @ 90 ol 5l (B350l b (5,58 el plls
039 Fhe ilida ug)0 ;0 hgmtils 650k mhaw ;0 ()ldg (5t Sielo9E o 5 Sl Soml (5 9>
ol o5 033 3l s5leme 255l (slae0 il dalllas lyie b g3 gy 0 VFAF) b 5 hely [0]
A5 5 sl (bl L3l il (ajgel (st gl a5 wis S lyie (Ol olRails ianllassj90) (ligmtils
2 SgrSI Ghigel &25 lsie b gt g 50 OVTIA) ofKen 5 ks [A] clossy ogllad o gzmidls
45 Wy ATl & 5y9a> Ghipel b analie o (g Sl sl (il Jlomild sl (o250l ol
2 OV fSen 5 oS l2ly [ il (5p9a> (o590l sl (omlio cn30ole Wl oo (Seig iU slosbigal
50 oLl (59,50 adlllae) Gl e (jsel pllas )5 il (Bigel slaoyg il ol Shes
ol 250 Glasmils g 039 sllas (gilome 90l 895 stidm 5l ol JLa5 51 S Wi Az al @ (agke
3,590,0 ol a5 ols lis ¢ ybgmiils g lobwl Ol o avslio oo (Xilodges 9,5 5 Jawgio d> j5 150,60
Sagi 3 YA el 5 o lilea IV] 5l lgmmails 4 s (g 3caiin Sl ((lne (3901 890 (o250 5l
S w0y laie wplgmails il ol sleellasls (Sig S (300l STpe 50 il Shigel Cuardy o)l
S g )l ol elStils jo (Sig iU (Bi0el g 5l (s3lme (bigal slmoygs 40 0alSES 1h hgmiils
Dyl ases ol (silome (o590] SISl 5 ol 0 oo s 31 g Wi g0 e 5 |y ()95 Lbjoe]
Sl Slalllas 3,50 (5 5lame (3900 )0 350 (390l (655014 (oliass (Raghy 10 (VTN () l5es 5 (Smsg
g0i ke | €olaor lgie b gomitils g bl (29,5 (19,0 S5 Lt (e (Bigel (G5 9 (S jlons (Al
S90° Sl ¢ o295 slatdlad ol ()55 T gmils g sbwl alecos Ll 5l e oSN cnl Jol (it
bl Lasgi 03,53 ool e S0l atslyb y obil ()38 i cog 5 1o GBS (cloosy] 55 ygys 03,5 ke (&l obiad
2 SISy sl o plgmtils (alyee 5l ad 00,0 lgmails 855 Gl 5 (S Geios b
b ol L (50l 2 5o else g 50 (VF-0) of)lSen 5 olycen 5 [V ] ol 2y 5 slacJled
2 OB, (50l anl8) o (UGl 5 Lyl ) 09,5790 o Jle V) aS 5o S oMol ) A-0y555 £90 890 50 (5 laro
9 IRl G l38le 5 WIS ()15 o9 ol (g3lme SIS 4 (3,55 SISl g Lyl isgy 5o oSS0 Slae
Bgnds sy Lyt ol IS sl (glgiome oIS Ljgel Sl & 5 o515 g0l ail B 0sd s SleDbl mlie
Dyl whosls )1 Sal, Jolge 51 plaS o (gl aslol 4o 3,ls o )lil gmisls § wjde Jolad g 4d e bauds  bigel
4 s olone &8y 15 g oe g0 5 (Silme (53901 (IS S lime (g2 Galizs p0 (VF0 1) (K g s L

VE.



IWO-1BY F oyl ((1F+1) 14 (53118 sole dolilad il o 995 6 lre LB igel (i 5T oyl iwe omy 2

0990 945, Cul 53 sy Jalad g (6 lone 5,055k 15 (sllae (lols sl usilone isael 45 W) e
SN S es58 (gyd 3o g 009 Doliie SoaSu L (6515 5 (o )3 50 NS (e Jy )l 65155 9 (oe
ol Jaa o e b ogs iy 5o OVAF) ais VY] ol ae (g0 5l it et slme 90l
Sgplod (g 45 S e (a4 oS3m0 9 5590 (5 SOl sladame 5] (Bl i jlons sl (sl oS e
Otk wgamme lme S lie 5 () (28 OILe 5 Llie S| (b anl ged)] 5 o cov oS o
¥l Doy 4,25 cpl sldudgaze
057 lse s lome ALl 55 ugy0 yidos (09 Jos 4 Az g b dusy o Hlai el diey j5pea ax g L
(7S o5 3lme SIS (6135 3 DUl g0 cal 53 Sligamadlo b Jalsd 8925 39553 (fobi] (Ul el
S oo Wyl (g3loee sloybigel (ciu il 1o cage (IR (g3l slad b bl SLisl g b gl cenlin DU o
Y 5 9508 (hnpdar Jlgises 4l (nl ;0 (9,5 Glacallad g gmiils LS o ol jea> (sLlse 5l aS wiz e
3 ogyd Fdy b 09 a8 S a5 55 (g y9a> el sl alagle) (silme slagbigal IS 5o
23,5 o0 iy las Sygon QUL lr 98 o9 eslel) (ol ey @ 4z b lad g (8 slaelSasls
e S )3l 5o JULE Ao oS S 2 45 il g3 loe o0 (6Ll o) s d s (5 lams B,
9 0 sleolfasls ;o Ll pasu il liae g loe agyd 8 b9 b Loyl o 1y ol il sle bjen]
8 IR 55 £9050 (nl Sl 4y dz g L eCelid K 050 ¢ pgatnl)s (cme% (5S T gl slml «sld >
Solonn ot g3 (ooled (§3lne )8 oga ;3 45 33,5 o bl dine) (l 53 olatags Mo oslad > 5
23558 Gyl )98 (i3 Bl e

S Sl

oy g3 (sogas g (Hgs i 99 2 W b (el (slre (3j9el sl el e (3jel s o
bguiity a5 dgd oo Ml (5T ol — ool sl i plad @ (gilme ijeel Ll G pwed VWAL Lo o
DVol gyg0 iy 538 &5 L Lo o il e lio Butal « bjgal bgns ol 298 ca Sty 5 1,2l (Soig )
i g5 e 45 e ozl el bl )l g el (g5l b s e glbojsn 15 ya58l55, dnogs b o35l
w5 (SeigrSU agmo DUl ol (silme S0l bl ol 51 (S ansly anls gy aals JUEH o (55
5 by, 855> 50 BRE SV Coge wlg e 45 Cuslos S gl Sjgal diej ;0 1) (g 9,509, eSTen
oo 81,1 Sl 85" el 00 (slmogads b caadss sl bjgel ecsilome soygel Bon [VF] 355 5390l (slacSens
ol Lo ojaal ol 5 05 o (A5 polaa (B350l (sl )l 590 o 5 (3900 0390l )i 092y (s Bk |
el Ghsy 455, b g gl 5 olaiz] Condy 5 CuaBon  aldlar e (rw 2 50 Slgziils 5 Glalae
i AN RV-N

9 F3elS 5l ool b alsys aalllae 325k 5l 650k Jlyear 1) (Sig 2SI (6 x50k g yeeS (g S b
x50k 5l g o (eSS0l S s nlplis WIS ooy Sl o ea byl el (slao g0
39 so olitil (5050L (slp (e 5 o 5l s Jane 5 5,50k anlE Jaged (sl 5l 51 Ol o o5 e
S EB 48 sl o (50b 655 0 Jalis (Saig iUl (5 S0k g0 iy s &z b gl iy S 0 VA
plos 3o 5 Cud 95 2 5l S 5 L g ) g el plotaly b 6550k S 5 Joles g s JUil sl e 5 (s
Dval ogt o ST (o 2s 5 (S55J9385 (52T 0L 55 s & 95 )

S (rizmed 1S o0 ()b ilie iz g Bl sl gl e Ghiel 5 1) lhszmiils slre (Bj56]
et (Sig S Gi0al 31 (sl gl yo [V ] 398 Cogime sl oo Shogmiile a2 i (51 Ssbo )

YEY



PR YRRV YWA-1OY oF o)l ((1F1) 1A (81,5 ode aolilad

Lely oyl 5o slos i slacudled 5 7 las oz jo lbls )l 5 Dledlbl wyo sl ,9ld g oo )5 51 (SO
S9SN slaplls (sl ol (55 USS S )3 Ggel g Laome 53 o5 (g o Dl 4y iz i b 0y 516
39l mnlond rlae colul 53 S S ppom (6 T0k 9 5 Aipej 55 o sls p3lid 5 Sloas Bl jslaiea,
S50k e abl) 6 pTol Jro e lapllss B s a5 sl DU (5,5k8 3 )05 (2 ntes (g 2SI
5588 i 3l (sloo S il ol sy (el [NV 05 ol 4Kt 2o ij0al 5 j5ome 45
Gly b Wl Sole (550> G WIS 15y yai 4 &S bl anlos S olx) 1) (guz  SMane (el
Onizan 13,385 8 e (300l CdsS g on el il 45 0 oslitd g slostg, ) Be s 4 olitend
e Ai;d oS wils I ye3 p oyl g Al Cod )bl el (e (pliwg 5 oolidl s 3blie ) (lhgzadls
Irv]oss oo (sel sloces 2 (2805l 4

Pl 51 (2 &S a5, (6 lgs Ll b AN Sl (eass pg Jlaasd )0 (yansstisel 5 o Gioel
U5 oy [VT] 55 COVID-VR (gilay (2718 5 LS man 56540m Jeloty 5545 5 ool 38 Cmdg
3 505515 slags lons ot aszls (55,5 (lieas 4 055 o0 €SS seges Cdls gl Sl S gy
o35 S 2 5555 LigS gy Eord 3l e LVF] Al Yoo Lo jo Gl (oS pyts g0
Al el 5o Yol sls e hebass 4 jgis (ylom (ol Eand b ablie g palS jslatedy o) Sdgo oS o
Bl 4y SIS gl bolKils g (yloe  dudass el 5has el o jloe g olliils 4y Judaws jgs QA oloyage
4 (S arki B Lyl b 0 5 Jike 50 abieel polis (ol (leams sloasly sliz g (995 adags s los
wads 5 il cnl el oad s (e (jsel w5 (o9 s590) 00 s (o250l slaplls (il 00 S 55
5 (Hdlo sgleslo 5 basles & laigSay soalods: zrhas (e slo)piS don (sl &Sk Lo y925 )0 LS
StF 9 igel Slaloinl; 5 o Jarll )5 5 gus)o Al (55 (6l IS5 4 o sy 5 Sloz Sl lejls
Ivsl sloas Jlolg Ll s ol (sl

23900 3150 50 lons 0 5553 pion 3l (S0 (550 sladiy pls y3 bjgel ol yoddy (6 lome & 50 el
it 5 ol (b (sl 4 el a3 S IS Glatn J> (s)leme Shjgel b le cuilis pudp 50
Sle by Gilome (b anld 50 ol o8 by & ailraen ol (6,585 4 (23 ISE (g lone (Bjgel Sl
sgkaeas (w3l 5 (6ol 3 1Sl 5 Sug, & a3l 4z 030l IYV] Sile qald (g )lee (592 0
025901 b ilite (ol 5k o5 (00,50, 1)l 52y (e (Bisel 59,00 Ul 5 Slyed & 255k
b S5 IS5 & S adlys o sl silon (b il ol (b SIS asoly 55 5 (5 lons
alSie g cilanie laJae 5l a5 (pgata was liald by yol as (Sin b g 5yskd (Slajle Dl
5 loizl Ol s (gofoenly alleny b wls danwgd a4 5l 200l ¢ sbogd (slos i 1) p3Y oy 0L
U sl 50, bl )l g oSl (5 5li8 3,115 5 T (6,50l il 5 (6 y5id Lansgs ouslagay (slacas b
sy oypim Cblxie Syt dilen T (oS0l Ll sl Gilaxis Lbipel aoly Lol 3, 5 o il o
D] cevn 6 b slocusgase

S 253k slooged dslracs (905l (sln ) (orlin a0 B 0] (6 250k Lo Canlo LB (b (slacl )
Oy Jlzms slalyl el sl S5l walR (5y9a> bz b ()] oS5 5975 5 (silme slalame o
P30 8039y (S5 40 Byl H93 ol 5l bls )| slacs )glid (A5 5 5 Slally gaman 5 sangd Slapen
20 Sk 5 Ghiael el 35 5 (b (s3lme ool Bk 5l el (Slsime A pe gl (6 s
Slaas g olpon Al ], wiile olacs )sld b (590l (5 )lone Ghigmiils (S5 wiz po 05 pal B, (e g (o
o Ll wigh oo IS 5 b O jgon 6 (5 lens (P slaols )5 Ll iiuslos ;55 05 05059, & jg0t (5 )

VEY



IWO-1BY F oyl ((1F+1) 14 (53118 sole dolilad il o 995 6 lre LB igel (i 5T oyl iwe omy 2

(b iieel 8 s pSol lacdlas VY] axsb 5 j9a> sloolS S (olp tils by coi 5 Wyls oasls
ol gm0 039 5 Alae > p (ites 6,500 Lame S lieas (b o8 ins Syt 4 Sgame
xSk Gy opzaenz ool 4 (b (gl g wi g Sl pletal, sz el
VAT a5 g8ly 00T plas g, 4 ilgi sos 5 )18 5 hlien

8,555 50 (g lens (jsel anlp Lol 55 (e Wl s s lone (b AT 03k o (s lons (3j56l Lo
Cond 93 45 (5 )lomo Lo )lhe 10 (5 lore (yojgel a5 ol Tl el aiils anl 3 ool dags )0 1) 25 (s Fete § 09
S a5 506 Lgmisls @lil slalose j0 a5 i 5 oo canlonds pundl dos slaasly 5 5,k Sl
a5yl o>l {val Sl oo g0l dild 10 093 (5,685 (ks JES! § s g oSS g o oyl S (s
oéscdde [V ] cad Wi g laxe wgys Ujeel 40 Ll 0 p)l5 wilasd) IS a4 Kos slveje 0 S e sla e
5 o298 e & Gt ol glone 0 (Alb SaolS S L L3l o b tagh 5 mlie n i S0
axl g5l ean] Gand Llpd 5 5yl Dl 4 b Ced (6550 (5)lome 4ty e (g0 (sl hlarie
Siloo 5 oo 3l sblie 0 (lgzmiils j9ax (3908 wal 3 el wilne D ygots (g lone (as ugyd 2396
5 il Sl JUES 5 23, GB350l (sblse 51 gt 5 5 ol ) Gasel 53 SLio g kS Wit o5
gl Aoy ,S00Ss 4 Ghgzedils

GBS (9,

5 0k T Jolds (il (bl dnsla a2l g0 (stalony —sheogi sy Bl g o)l koS
s 59 Sl S350 (Sl 58 8Os gyl (i 5 5 SIS el (5 oms 825, symisls 7+
o il higel ey 5 dble JloSy 5l G o Wiad (gl o)y (bl il e 1E 1 E Y
Jolis g dnal poe b cesliiin diges pox (olol (sl 9000 ,8 posd ),S'6S Jguo 5l oolail b digad poxs ilaiisls
oS oS5 1y Aol iy 25 VAT lgomiils g a3 Ve lobiul o o a5 t3gy goeiils YV + g ol YF

Ol 55 28,5 el sl asl sy 5 GMRES (B9, 99 Gob 5 Sledbl (5510 5 gy ol 5
Silme Gtigel sloailie e [V Loy S5 il (silme Gaygel omimo a5 sl ctagy
) cloays®) gime Lol ailgo A g Jloos Y s Loice il gime dol iy () o )lod IS03) 058 55,0
455) Sy Slhnl V0T laag) (59ebslge (casiloslu (VN -F (slaaysS) (5 S 3b-( ool slacllad (¥
S )5 > lime (YY1 sloayd) Glio b (VA-VY (sloays8) gomiils & Jlu , SeS (V7
lad b Ll e pogasyd GVl 5 () ojleds J3az) (FF-YY (slaassS) 0555k 5 (Sluids)l 5 (VY=Y
ol 5l ool b aysT il e Slismiils Joans o5 s folind a5 p0e 5 eyl Eilses 55lre
Flaeyo ol atiles Hlgeiils g lolinl 5l g 0308 230,05 (O 0y03) b L U () 000) o5 Lo 5l S
&9y Ot slp ol ooliw B S8 6l (gilme (SLaS 55 el Gy i p Cudle 1) 995 SlEs 90 A S S 0
bl dlons sl 28513 lsbial 55 A LSt ) Y Slovdgi g desiie S ol yesay el i o Aoxiw 3]
adli sy 5l 5 TAY ol sl sl ST g 5o Zenloons oslizl #Ls,S Slall g, 5l Al iy
B505 S5 b iy030) bl Lol 5 iooss Lol 3, 5l 5 Julo SPSS 530a 5 b ool .ays,F 5T +/Y sk
loos 03l (e (Lo St

! Greg Kearsly

VEY



ord ) sS4 WANOY .F oylos «(1F+1) 18 (31,15 code aolibad

06K a5 Lo adgo B 50 ool iy 2T AT Y Jgu

“g5 3o
colizia =6 i D90l b duglio [0 Igioms (y3g) comliia —goeild 1 055l ol —5'25}5{\ Clas 0 39,4 i
b 5 Sltls Sloghas
- 20k ;0 geiie sl g, ol —digai g Jlie | eslainl - SoaSs b bgmeiils Jalas —gzeiils b sbowl Jalas -2l slacJld
o 0975 (850 Saldylgione b (8 g 009 cenliie ~ IS5 Al Sz cenlis ol x5k
090 Lot (Sme plis (390 L pe g canlin 009 b 5 s —lie 4 Zl) (g s —ogllas CodS sl olge
oo il )| j90] las 5950 & pycillas]
ol —Oloris (3 diges 5 Jlie 5l esliiul —Cdlas 8l | S 11091 csbin ~Slmin JS 099 Sl 5 censlin )
= - Slrbo k5‘>|Jja
o8l g T el )
Oy (398 crmlivo g )d sy Sz 0 o0ly plais] o —aslllas yloj b lgioee e (09 cunlite
N
o aaly g el b Cllae Ll 509y Caslio o0 diulgs 2SS
oo —lgiome b (oo )] (09 elite =6 150k yigp Ll (s ool B - jlome (5L > (52 50k el . .
S5k 5 oot

e (el (el 0gedh (109 gely —gmmils )3 03Ul sloml - Sl f slooged (092
8 bty 4 (ilre (g G —labinl 4y lgmeiils (g3l g yiws Gl gemily a4y Glu j SWS

{LYN[PY]
19 5sS Ol s &Sl
o 3ol e !
‘_!’ ; a4yl g lome 5900 dlgo
- s iy Sl
. [«
sl s LS $r
uu!j}a‘ &) el 4 S,
3 | il
. o =
sy ol ke Clodio o1
Solers S5 o ol

3,553k 9 tlendyl

.e.\s,li; RS Py Ty 6“9‘@‘“ J.\n A JSu»

+ 0030155 135 o ¢ g o7 Sl 3 s pelans SSUSE &y lolinsl (g0 )3 3 S5l 3 @ joi ¥ Jgor

oy Jlglys el
¥ \Y Al gl IS
7. A :;a e gl
oIV 3 Juv-o
fYY \Y Jo 71 Oy Slgins
v 3 Junioie

VFE



IWO-IAY oF o)los ((VF1) 1A (81,15 sode aolilad wl o (w90 65lxe u’.}j}eT ez 31 Gl owy 9

03¢ 1350 Spaw glyls aoy £o g ol ol IS Sy gl s as jo o labiwl o 51(Y) Jgoo 4 4 L
Dy Jlo Ve BY o bl s pd Av ) (005 s ya5 Al 5 ilals 1) (5lome (5Liad 40 s y05 Al il plas 4

055 135 Lo o was Lilisko gl p 5 50 Glgmdls (G0 )09 (SlglS @ue Y ga
KW %) Slasy ooz p

VY Yy S
YA of 00

s - ey Shgeds
Yo A Sez p5

\/# ¥ B

Voo \ay Js

55 38lgiy p e 5l a8 0 el gty (o 5 (ord SlBD (SOl Sy, 4 (55 Nges Senl @ 4z L

o g el ol slop i olile gl ol )l g Slo I alade 4y 4z g5 b aS) B p i 5o cdiiS OS5 10 g

S Lo lap 5 4y 1o caloads ools Las (V) Jguo j0 a5 jgbo e «(igs oo 39 o5 il & bgoeiils 51 oS
(2o 0 6YL) omils |, &8 Jlie i F B Y (glan i 5 0l ooys oo

0I5 235l ((53me (sLad b oyl gzmiiils g ol (LT fzmo wu )0 3 Slal 8 F Jgur

w0y ol (gle slad b Ll e

NS
\. Y lugio
7o A ol ot
Y a ol ks
\ ¥ Js
\ Y IS
\tg 4 Lusgie
oL Ohgzmails
7Y 'Y obj s
Ve Vay Js

S olal maw gile slad b ol o yd v 4 S5 calosds aseiie (F) Jgo 10 45 jebiylen
2Ll 93 L] i (5lne (518 L (00,099) hozmadls Jinn 5 o5

9 # 80Sbjsal (lgzmails g Globil 3l g lons &y (lae ugpo il (9D e @ ks 5o
5 (O) oyl Jgazr plobinl [l (ogas s «Tiul Jlsy95n oY (a5 5l Glie ax B jlied (e lad >
V9 LSy 40 T lodusS g beadge a5 conl 53 4 piY caslonss &1 () o)leds Jgaz (bgmmiils oFuyssl
Cawlodds S a0

VEO



PR YRRV YWA-1OY oF o)l ((1F1) 1A (81,5 ode aolilad

oIobinel 5 31 os (g3 3lmo higel 0590 (i i1 3,90 50 (Glaiges STt (ygo3l S B Jgu

.a..\.i)lfd :;\k'l.o
glay o < g
_ @olil 4z o t R Slus
Sl $obze
IYEES B G YIYAY YIYEE Y. Igice
— 2ol clacdls
JAYLY AR Y4 VYA $ YAYA Y- RSB
sxSeb
slge ailojl
R R Y4 YIO0A Y¥-Y Y- 7
sl
L IVEYY oo Y4 o/fY. YIVYY Y. S pdy Sllasl
@ Sy S5
ffees -[+)4 vq AR VARE Y.
goeiils
-[FYO- ofoee vq 1154 VAR Y. oo b
-[YAN$ BN vq Y% AGY! Y. G o e
JEVD- ofeee Y4 Y/ats A \E S5k 5 o)
“[YYEA oo vq YIOFY \TARAT Y. Js

5 Jsore (5uSileo Youe) lawgio a5l 5YL 1Kl o (+/+ 0 5 1aS) (g lobize due @ azgi b ybobewl L 5

5 Wil (5lre el 10 (gsllae (i 5T (5,50l 00l Collad dilie 120 laailie don dsae 5 (il 05
ol g JS olasl @ azgi Loyl awgio sis (g lolioe pas 4 do g b (g S 0k- ool codled Aalse
5555 ol (5 il 5l las 5,0 (S3lome el sl (ol JLai5l a5 28 S 4z g oo 53 (VYY)

.C}w;‘é.)y

(Olgaiils Jls 3 Lo (wgyd S3lme Shigel 6390 (S 510590 50 (SlAiges St (yg03l s £ gu

o, ds b
CrSilee eiglis g &1 a5 t Sl ol
&, lolxo
AR o[- -8 VAA ~YIVAQ YIYAN 14y Igione
-+ #YA -\Y0 VAA VOF) AR 14y Tk sl
©x5ob
-/¥-Y -/FYY. VAA -IYAY \/Ras VY 55al dlge ool
o[ VPY ofeee VAA f/av) \ARE ay Sy Sllasl
AR -IAFY VAA -\ay \RaYe 14y il 4 Sl y S
-/ YY) -JA9D VAA -YY ¥ 14y Slomio )b
o[- VOV -IYY0 VAA -IYA® Y- YY 4y &S > oo
-V YA -IAFA VAA -1Ay. \/RAYe 4y 8553k 5 ety
o[+ AYY+ -IYVF VAA \/-ay ¥/ AY 14y Js

\hid



IWO-IAY oF o)los ((VF1) 1A (81,15 sode aolilad wl o (w90 65lxe u’.}j}eT ez 31 Gl owy 9

s 5l b gzl oBaus sl (6 s Bllasil Aalse 1add (+/+ B) (g lobins sae ol Jlade 5 (2Kl Jade 4 a>g5 L
b il 4 Slo ), SaS “5;3)'5@1 slge oilojlu (5 ,Sob- pooly Colled sloadlie .coulaiils llae
e oline pac g Tose o (V51 VL) xS0l sae 4 4295 b 0,555k 9 (L)l 9 )15 p Gline oDloniio
5 CYIYAQ) Tooe g 009 (:Sleo 0 31 5oyl a5l 4 dazgi b lgiome adlfe aiiid o555 lawgin oion )il
doae gloline pac 5 (Y/-AY) IS b @ az g b I sl o5 polacl ciou 3l 5l g lobins edans

el 001 awgie a5 lgmails Sl leeygs  Lisu il
b lone (Shos uy0 s3bme jgal s25 Ulie Logas o (bl s apo b oy (o> o

S 5 loe g3 G3lme higel 0590 (i 5T (50l 8590 50 il (5l diges 9o T (ye03l s .V gue
03155 2 Lo ¢yl 3 b gzl

J.b.w.o ‘5| digod g0 t 09.0)1

t-test o agoll
1 0,
Confidence I_nterval 0% ol Al il S
of the Difference ; _ t F
N lh o 3 st oSk (g ol ol &bl
sArop ¢
FEOVA --A-a8 AANE Yarn AYE 14 V.0FF e V.£5A ) &
o)y F
e s &
LOBYF SYVAY AYe Yav YA 0RAY Y.YFD %

il g 542

Sl 28 00 0 9ol os Jloline 4 4z b g el Jns digad 90 T o0l it bl oy Sz
Obgzmidls g bl Sl e & ga3l (09 Jloline a4 azgi b suslond axzlie Jouzr pgd cindya b il
YIYVE Sleo) ol Hhaisl oo Kilo sae 4 dazl o b 00 5 0wl w0aliz )b 45 3 5.5 s 552g loline LS
Al oo (VN7 5aS0ke) (lgzeiils 5l jogllae aoyen o250 )

okl ozl ol o L3l 523 i ay gy sy 5o Sd 4 a8 518 Laione gl cul plovil ) (6350
S bl g s gl a g yiws ol il 1) o] &S lee 5 s5lme (Slad 10 05 Al a5 wloals gy 8)lg
il )3 & dws I3 Sheed | Gaiod mls Wlgi oo a5 Cul (6,503 Jele 5l Glismtils (oo o (3o sLAS L
Slsziils Wil oo il (isel (i iee Ghomins iR9% il il 5] Bus o Culos 0B sl St
15 5 closmtils et a5 (5T 855 nizpad it |, (silra jsel &5 o8 0,5 LuaS5 |, asb s
WIS (6 s B 28 AT Vb slop s lgmtils L Jlie jsboay) Cendos plowl ol &yt 5 ilies slap s
(202 5o |y zuls oS wiloais 3a820 o g

S5 4o g SO
Slany 59950 Jadr 9 I3k 39,9 oz Gligzmiils (p3ge oslel (slad o g (28 Rl L, a5 sl )
ol Gimgn ool 50 @l o Djgp aie) cnl 9 (Silme Ghjesl 0 S3e 5l lisebl 1l o (Jee IS
3 awgte a5 lgmaals S5l 5 Cslla fobial a3l S ) (silme (B35l looyg (il oS Caslosls

VFY



PR YRRV YWA-1OY oF o)l ((1F1) 1A (81,5 ode aolilad

ol i Aot g gomiils g loliul ks s 5o [V (O1FAL) () Sea g ol8 oy gabios aoei b 457 s )l
oy oS wols Las o8 [YY] O ¥A9) Li oMl g ol Langi donts 5 bl isw o [Al (0FAF) (Lt 4
Ol b yieghy cpl 4l o)l Slgsean culoss (isuculs ) g canlin (g3le Uoy9e] Oylye0 50 ol oo
g ol3T Jimgh 5 w0,8 S5 gllacl 1) baoygs oo il aS A (VYAF) (L6 5 caly Baios )3 bgaeils
S5 S5 gy 40 O SlgFrad 5,05 (s3le Lijeel 5 (B Culd, hgmiils wio S lgie asTYYI (1 ¥A) L
3yl g oallas baoygs izl o 1) (mool-(g ol slaculled adlie 2 lbadlie dsn (Jboliul doadlse
OY0) S 5 0l5 ) loly (i aets b aidly l losges 391 Jawgio 9 ;5 1, (6 pSabm pooly slac e
b gl ol 0,08 Slosan mool-(6 wSob sloculld dlge iso 1o [Al OYAF) (U6 5 oy iwgy o [V]
anl 3 (b golo) & leeh o (ol slaolKiils e yae wisls Las &S Y1 (1 ¥AY) ) S § 2y Guis
5 Bhial ol s pSol anld Dbl (ol & Qligmtils oy alysld Slenty 5 yfidlay bl (el
3 (gl Condg (69,8 slacglis alimdle g 9,935k Bl 5 6 xS0k socdld (b (g0 IS Cez)lr
5 o Sy B Olee 5 By oS Wakine lolinl wo S lgie a5 [F1 (1 FAY) ()5 5 (5ol Lo b g
) lggeam il 1) Sg pSIl g0l olge 25|

OTAP) oo g (ond) gy a8l b gl ool slaaidly (phooniils Jlai jl laadlge S5 S5 (o) 0 5o
Slge omilojlo 5 lgione ¢ 5 S ol a0l slaculed g wglhae |, Slxio )b g giils 4 Sy oS a5 [1#]
[YY] (1 YA2) 351 5 olT rmgin gl b g 0,08 Slgsues Igisme (ide 10 o wiles S lgie Cgllash 1) 53901
Sy SeS 5 (j9el Slge (aailels 5l g (L2l (6 pFolmomosl sacallad g lgie 5| Glgmiils Wages Hlgis a5
Slge pailesls 59,555k 5 2lely)l sloadlie o ool (nl slaaidly SN Glies wisg Lol gl 4
ryad 25 Gltea [ALOTAH) L6 5 sl 5 VT Y30 Sem 5 oS Lol (slotinsy lis b (o5
Sl Sleren o53e sla oy b Iy g (g T oli- 200l slocolad ilrin )b

Oy @i b oo cnlislome (loe ugy0 Silome (g0l pogas ;0 (hzetils bawgie s & ax g L
555 ket 9y & s (5 lamo (55 g0 0 (silma Bjgal dioges Mlel & VYT (VF+ 1) 8 5 (5 )l
oI5 oiy90] ol jp g UlSal g Lasl s 05,5 g0 wisls las a8 VYT (Ve +) ()5 g ol jcam 15 g 9 Candl
il 5l Cuje pogas 53 IVFL VAN aE ragy 5 0o b (g )lons o515 by (3j0al 0 Shoe 5
28 (pged (>

25 Okl oo )T 31 Sltiny 5 (slome (Slad & (o siand SIS oS s 0 (L5 o gy gl dolie
Ol b Jolss sloml diej (13908 )3 cnmslin slalgioms sloml 5 59,8 mlie (S 5 (53lme slad (g o8
Sleals, o ilme slad b Glsl liee 5 Glgmtils JI5 5l qromo (o)l 8575 (Bl o2 g (T )90 o2
5 5 Sembodg Cgllas i gl (ogas ;o ol a5 iagh ool 5 S50 5l (glodes (1B (gilome (B)ge]
5 Sow emal Goib 5l st Jol plgmails L plolid o5 Sl 5l (g S0k sl Sulled adlie (g
4 S 1) (loe 930 (S3lome Lm0 Bgad Dglis g Al 4Ll (sl iz Slogsigy plo g T (slagSiis
Ao Gl g g8 (slro,go

(s g5 48 andlodgy bagio Joe (g0 (Silme Ghjgel (slaeygd (i 5l 059050 Hhgzmiils IS
lalgme 5| Ghgamails wlos S 53 ol slacase plyicar | slme (3396l 55 Clhae y90 (Sl 5 (2550l e &
Igizeo 8l clorio )b ¢ yua 105 Bgwds )3 fobind a5 Candl L5 L) ol 5 sailas Cols, las wgyo @lie g
bz Olatdlo L1 055 Jalai g S (236 gl saul S 5 (1092 39,4 Lo 0 5 akdl anils 5 ,Sik e s
bles (6,50 08 4 08 Djgot x|y T 6,50k 8955

YEA



IWO-IAY oF o)los ((VF1) 1A (81,15 sode aolilad wl o (w90 65lxe &j}eT ez 31 Gl owy 9

Stial 5))39, y9a2 Siajls (5rlone (hos (9933 Fho s W (g oo (651 Sl (ASu )3 &S jobles
Lo il i egliilio oz (s 5l58l0 5 Laos 5l ealiil L aiiS 5N by fokins domats s sl so gonidls §
Clgmiils b3 1S Sl 6598 ol sl 3 1) (plagle; 5 98T Sus5 (6598 Sl 4 1) 995 ()5
Lo o] SIS sl o e cagre bl 55 sl (slaiallad s o ol oty 4zl llas 5| s j2ge i
SIS 31 asly iy (silme sl b gl 5 ool Ll ez, nizad 09 (6 Sy obinl ook 3l 5
Calggyd oS oo bl (g3l (hieel L g laf3dle i b (g e Joles 96l (5535 ooliiad (55lme (sl 90
)| plodrog dl (slaaysS g onds g Sodilie 4 4z b (g loxe los (9,0 (53lme (90l (i il
(A ojlos Jgaz) 00 0

00K 135 o Addgo o 4 az g b onuds &Iy glaolyiuiy A Jgus
olguian ailgo

b 95 B3y 905 Saalods g (ylobisl Alisgdy oe g0 (53l o590l bl 5 59,4 e &) -

- lgioe
gl 8925 ol
Ol 59 S Jola 9 28y elaisl g lae (gyd (5 (250 e 50 Gl 084 38 (625 -
Sl alewgas aie;
oolitd gz 15 g 2 (6 S0l 5 (3lome (sl 5l ool g5 g 1o sl Sl iulidl -
Isime 5 S50l 3l e
Silre slagtigel LS 55 5y90 o ygon JSH &) sl lagle; polasl- —@sk slacll
O 08 oty oyl b oo b it i S5l
il g obiwl Joles cpz yiin UG (ag0i wol 3 Cga 10 0jgkaie wiz (5 )38le 5 sl larses loolainl -
e LT Y
B s Sl g oy S bz Lasme plgisdy pgy sl 5 S Og3l Lazme 3 05 -
Ol 83 2 s 9 il
Lo (8 S35 (sl 35 (ot gy Silme Sigel St e 5 sl iz slagsts sleslinl -
538y Layes 45 el
Of sisns BB STl g gl dgame ol b (98 Sl (6 )f55 - 5ol Jse
ez o phd g e boles (M Slaciiog 5 meds w5y slawsil (Sl pas D90 o -
peplie S il g
selllas jgy0 Sz esBigel g 00d i las 4y gl (silme (g (p3903 0213 - Sl Sl
LT 5o diged g Jtte 5l osliiud 5 oo ()b Sloio alls ¢ 350] Clllae 81| 597y ylobid a5 - Slrio b
Al 2 30 e p8 o2 g o b celite IS (6 505y 5 o) - SN p e

Foslhe &jgot gy iy | Cuz (5,985 O jget bagygel 615 2 -
o5 shears iy | il (AT gz o da oo )| 855 (051 pes  Sla -
i) S slnogats 8,5 J5 -

9,553 5 o)

Sl 5 il bl 466 g, gy e gl s S Gty - g &y o, ST

] (g Wiag3s (51 (2Ll
Oyge Sylere ;0 ilme Lbigel pogas ;o (ool o agh wls (L 58 ainy j9,0 S AT les
Cewddy G’LA 9 6‘49? 9 ‘5»3 oliiu"b 099.4943 9 Ls‘)Lo.r.n 3...“.») )O >J.o.€- u,uj)é Cood | 4 4>9J L 9 wlu)il

V¥4



PR YRRV YWA-1OY oF o)l ((1F1) 1A (81,5 ode aolilad

Slad > g 8 lroaSs;gel oo 0 stelion Oladond 000 5 oo dlpiiog (ligiils ¢ Hlobinl [l peas o ol
oS Sl lgziils (g (i S5 GRgh (nl slacusgaze 095 alie (g (al b gl 5 el 5
9 S o blis 4 lgi oo 9 plonil 35 (lad > g (5 (slooaSiijgal puy Glgmiils 8,508 gl cnl azsliz
NS 36 bme Slagiisel (s2u 3l 10 3 iz O 03 azgie @l dlie by 0 o el Cal b glite
G9a ()99 53 (shoe b5udty oS Celodgy gugyd (oled Shjgel (o) g% (nl Bam 4 w3l €en b

D518 s 090 5 6950 Dpgots (hos 93 (S25 09 s Sleiiay 1igd oo IS 2

References

[1] Rezaei, A. M. (2020). Student learning evaluation during the Corona: Challenges and Strategies.
Educational Psychology, 16(55), 179-214. https://doi.org/10.22054/jep.2020.52660.3012

[2] Mirjalili, T. (2022). Assessment of Various Employable Skills of Female Graduates in the
Field of Architecture at Yazd Girls Technical and VVocational College. Karafan Quarterly
Scientific Journal, 18(4), 297-315. https://doi.org/10.48301/kssa.2022.296750.1641

[3] Mosayebi Ardakani, M., Rezapour Mirsaleh, Y., & Behjati Ardakani, F. (2021). The problems
and challenges of virtual education in elementary school during the outbreak of
coronavirus. Quarterly Journal of Education Studies, 7(27), 87-108. https://researchbt.cf
u.ac.ir/article 1830.html?lang=en

[4] Asghari, M., Alizadeh, M., Kazemi, A., Safari, H., Asghari, F., Bagheri-Asl, M. M., &
Heidarzadeh, S. (2012). An investigation of the challenges of e-Learning in medical
sciences from the faculty members’ viewpoints of Tabriz University of Medical
Sciences. Journal of Medical Education and Development, 7(1), 26-34. http://jmed.
ssu.ac.ir/article-1-68-en.html

[5] Farahani, A. (2001). The Role of Self -Training and Independent Study in Learning Physical
Education Lessons. Olympic, 9(3&4). http://ensani.ir/file/download/article/2012032611
1401-1130-28.pdf

[6] Seraji, F., Movahedi, R., & SiahatKhah, M. (2014). An Investigation of Iranian Virtual
Universities Teachers’ Skills in Teaching These Courses. Technology of Education
Journal, 8(4), 245-257. https://doi.org/10.22061/tej.2014.10

[7] Fathi Vajargah, K., Hasan Pardakhtchi, M., & Rabeeyi, M. (2011). Effectiveness Evaluation
of Virtual Learning Courses in High Education System of Iran (Case of Ferdowsi
University). Information and Communication Technology in Educational Sciences,
1(4), 5-21. https://ictedu.sari.iau.ir/article_631363.htmI?lang=en

[8] Yasini, A., & Taban, M. (2015). Studying the effectiveness of virtual education courses
from the point of view of professors and students (case study: University of Tehran).
Iranian Higher Education Association Quarterly, 7(4), 175-198. http://ihej.ir/article
-1-731-en.html

[9] Sharifi, M., Fathabadi, J., Shokri, O., & Pakdaman, S. (2019). The experience of e-
learning in the educational system of Iran: Meta-analysis of the effectiveness of e-
learning in comparison to face-to-face education. Research in School and Virtual
Learning, 7(1), 9-24. https://doi.org/10.30473/etl.2019.6051

[10] Jahanian, R., & Etebar, S. (2012). The Evaluation of Virtual Education in View Point
Virtual E-learning Centers in Universities of Tehran from Students. Information and
Communication Technology in Educational Sciences, 2(4), 53-65. https://ictedu.sari
Jau.ir/article 631765.html?lang=en

VO


https://doi.org/10.22054/jep.2020.52660.3012
https://doi.org/10.48301/kssa.2022.296750.1641
https://researchbt.cfu.ac.ir/article_1830.html?lang=en
https://researchbt.cfu.ac.ir/article_1830.html?lang=en
http://jmed.ssu.ac.ir/article-1-68-en.html
http://jmed.ssu.ac.ir/article-1-68-en.html
http://ensani.ir/file/download/article/20120326111401-1130-28.pdf
http://ensani.ir/file/download/article/20120326111401-1130-28.pdf
https://doi.org/10.22061/tej.2014.10
https://ictedu.sari.iau.ir/article_631363.html?lang=en
http://ihej.ir/article-1-731-en.html
http://ihej.ir/article-1-731-en.html
https://doi.org/10.30473/etl.2019.6051
https://ictedu.sari.iau.ir/article_631765.html?lang=en
https://ictedu.sari.iau.ir/article_631765.html?lang=en

IWO-1BY F oyl ((1F+1) 14 (53118 sole dolilad il o 995 6 lre LB igel (i 5T oyl iwe omy 2

[11] Moosavi, S. M., Saghafi, M. R., Mozaffar, F., & Izadi, S. (2019). Achieving an Effective
Teaching Model in Architectural Education; Case Study: Architectural Design Basics
Two. Armanshahr Architecture & Urban Development, 12(28), 103-114. https://doi.org
/10.22034/aaud.2019.97364

[12] Shariatrad, F., Adine Doost Abadi, M., Dehbandi, R., & Senemari, F. (2021). A Study
of Influential Factors in Online Teaching in Architectural Design Studios; the Case
of the Faculty of Architecture and Urban Planning, Shahid Beheshti University,
during COVID - 19 Pandemic. Soffeh, 31(2), 61-82. https://doi.org/10.52547/sofeh.
31.2.61

[13] Hessari, P., & Chegeni, F. (2022). Investigating the effectiveness of virtual education in
practical and theoretical courses in the field of architecture. Technology of Education
Journal, 16(2), 281-292. https://doi.org/10.22061/tej.2021.7556.2552

[14] Saghafi, M. R. (2015). A Holistic Model for Architectural Education: Blending Face-to-
Face and Web-Based Learning Environments. Technology of Education Journal,
9(3), 155-165. https://doi.org/10.22061/tej.2015.348

[15] Kian, M. (2014). Challenges of Virtual Education: A Report of What Are Not Learned.
Interdisciplinary Journal of Virtual Learning in Medical Sciences, 5(3), 11-21. https
:/lijvims.sums.ac.ir/article_46114.html

[16] Rafiei, M., Ghaffari, H., & Khorami, M. (2017). Evaluating the Effectiveness of E-Learning
Method in Human Resource Education (Case Study of Markazi Province PNU). Research
in School and Virtual Learning, 4(16), 71-84. https./etl.journals.pnu.ac.ir/article_3694.html

[17] Ahmadi, M. (2020). Identifying Challenges to Development of Distance Education from
the Perspective of Payame Noor University Professors. Quarterly Journal of Training
and Development of Human Resources, 7(24), 124-146. https://rimag.ricest.ac.ir/en/Arti
cle/30966

[18] Kasani, H. A., Mourkani, G. S., Seraji, F., & rezaeezadeh, M. (2019). Learners Assessment
Tools in E-Learning. Roshd -e- Fanavari, 16(61), 23-33. https://doi.org/10.52547/jstpi.2
0747.16.61.23

[19] Esmaeilnia, M., Kouhestani, H., & Maghul, A. (2019). Design and Validation of quality
improvement model of virtual learning in Farhangian University (mixed method).
Technology of Education Journal, 13(2), 409-427. https://doi.org/10.22061/jte.2018
.3273.1835

[20] Saberi, R., & Sharifzade, M. (2020). Curriculum Assessment in Virtual Education at
Farhangian University: Needs, Content and Method in Virtual Education. The Journal
of Theory and Practice in Teachers Education, 5(8), 11-28. https://itt.cfu.ac.ir/articl
e_1215.html?lang=en

[21] Figueiredo, C., Leite, C., & Fernandes, P. (2016). The curriculum in school external evaluation
frameworks in Portugal and England. Research in Comparative and International
Education, 11(3), 282-297. https://doi.org/10.1177/1745499916661933

[22] Mobaser Azad, A. M., & Akhlaghi Nia, A. (2021). Evaluation of the quality of the education
management system of the Technical and Vocational University of Iran during the Covid-
19 epidemic (Case Study of Shamsipour University, Tehran). Karafan Quarterly Scientific
Journal, 17(Special Issue), 167-187. https://doi.org/10.48301/kssa.2021.128443

[23] Ministry of Science, Research and Technology. (2020). Basic points in maintaining the
educational quality of the country's universities In the conditions of the fight against
Corona. Deputy Minister of Education, Higher Education Planning Office. https://w
ww.znu.ac.ir/files/uploaded/editor_files/education/files/coronal.pdf

VO


https://doi.org/10.22034/aaud.2019.97364
https://doi.org/10.22034/aaud.2019.97364
https://doi.org/10.52547/sofeh.31.2.61
https://doi.org/10.52547/sofeh.31.2.61
https://doi.org/10.22061/tej.2021.7556.2552
https://doi.org/10.22061/tej.2015.348
https://ijvlms.sums.ac.ir/article_46114.html
https://ijvlms.sums.ac.ir/article_46114.html
https://etl.journals.pnu.ac.ir/article_3694.html
https://rimag.ricest.ac.ir/en/Article/30966
https://rimag.ricest.ac.ir/en/Article/30966
https://doi.org/10.52547/jstpi.20747.16.61.23
https://doi.org/10.52547/jstpi.20747.16.61.23
https://doi.org/10.22061/jte.2018.3273.1835
https://doi.org/10.22061/jte.2018.3273.1835
https://itt.cfu.ac.ir/article_1215.html?lang=en
https://itt.cfu.ac.ir/article_1215.html?lang=en
https://doi.org/10.1177/1745499916661933
https://doi.org/10.48301/kssa.2021.128443
https://www.znu.ac.ir/files/uploaded/editor_files/education/files/corona1.pdf
https://www.znu.ac.ir/files/uploaded/editor_files/education/files/corona1.pdf

PR YRRV YWA-1OY oF o)l ((1F1) 1A (81,5 ode aolilad

[24] Wang, C., Pan, R., Wan, X,, Tan, Y., Xu, L., Ho, C. S., & Ho, R. C. (2020). Immediate
Psychological Responses and Associated Factors during the Initial Stage of the 2019
Coronavirus Disease (COVID-19) Epidemic among the General Population in China.
International Journal of Environmental Research and Public Health, 17(5), 1-25.
https://doi.org/10.3390/ijerph17051729

[25] Zzhuang, Z., Zhao, S., Lin, Q., Cao, P., Lou, Y., Yang, L., & He, D. (2020). Preliminary
estimation of the novel coronavirus disease (COVID-19) cases in Iran: A modelling
analysis based on overseas cases and air travel data. International Journal of Infectious
Diseases, 94, 29-31. https://doi.org/10.1016/j.ijid.2020.03.019

[26] Salimi, S., & Fardin, M. A. (2020). The Role of Corona Virus In Virtual Education, with
an Emphasis on Opportunities and Challenges. Research in School and Virtual Learning,
8(2), 49-60. https://doi.org/10.30473/etl.2020.53489.3249

[27] Hosseini, E. S., Falamaki, M. M., & Hojat, 1. (2021). Explaining pattern of individual-
centered design process and Architectural design training model based on learners’
cognitive differences. Hoviatshahr, 15(3), 43-58. https://doi.org/10.30495/hoviatsh
ahr.2021.16357

[28] Silva, N. F., & Lima, E. M. (2008). Distance Learning in Architectural Design Studio: Two
Comparative Studies with One Onsite Teaching. In M. Iskander (Ed.), Innovative
Techniques in Instruction Technology, E-learning, E-assessment, and Education. Springer
Netherlands. https:/link.springer.com/chapter/10.1007/978-1-4020-8739-4 66

[29] Motiei, B., Mehdizadeh Saradj, F., & Bayzidi, Q. (2020). Simultaneous Teaching of Basic
Architecture Courses: A Factor Affecting Students’ Academic Motivation; Case Study:
The Contents of Practical Geometry. Armanshahr Architecture & Urban Development,
12(29), 199-210. https://doi.org/10.22034/aaud.2020.102376

[30] Senyapili, B., & Karakaya, A. F. (2009). The Future Setting of the Design Studio. Open
House International, 34(1), 104-112. https://doi.org/10.1108/OHI-01-2009-B0012

VOV


https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1016/j.ijid.2020.03.019
https://doi.org/10.30473/etl.2020.53489.3249
https://doi.org/10.30495/hoviatshahr.2021.16357
https://doi.org/10.30495/hoviatshahr.2021.16357
https://link.springer.com/chapter/10.1007/978-1-4020-8739-4_66
https://doi.org/10.22034/aaud.2020.102376
https://doi.org/10.1108/OHI-01-2009-B0012

