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111 arcliitecture. rrwdia i i  defi~ied a+ apparatus for selecting. 
gathering. o r p i z i n g .  storir~g. arid ( on\ e~/ing Itno\+ ledge in 
representational forms. From a tlieoretical 1 ie~cpoint. media can 
he regarded as an important and influential factor in the design 
proceis. C:onaequerltl,. the potential for a relationship het\+een 
media and architectural design can he wen uhen tlie iriterac- 
tion bet\+ een cogniti~ e pro( esbes and characteristics of tlie 
enx ironment is t onsidered (Salt~rnon. Perlrins. and Globerson 
1991; Salomon 1993: Iioz~na 1993) G i ~ e n  thii. it uould he 
appropriate to asvr t  that the nature arid power of the alailable 
rrledia facilitates \+hat is con( e i ~  ed and accornplished. In the 
generation of nexc itleai. the media can be regarded as a tool of 
priniaq importance. Conr eriel!. lirnitatioris in the design can 
result from the lirnitations of the nirdia. In this respect. media 
can be thoueht of as cognit i~e tools that s ene  constructi\e 
thinliir~g. transcwd cogniti~ e li~nitations. and engage in cogni- 
t h e  operations not capahle othenjise (Pea 1985). 

The general apeement among architects. architectural educa- 
tors. and researcl~ers is that lie\\ technologies. -digital media in 
particular- will plaj a critical role in the future of the 
professior~. But. a tlehate rages about how architects should be 
trained to interact nit11 these rnedia. e do not haxe a clear 
answer to this issue. The problem is that there i* not even an 
estahlislied relationship betxteen media and arc7hitectural de- 
s i p .  The prirnar! reason is not tlie latk of this relationship but 
the lack of empirical studies. 4s a result. our understanding of 
media is h z z j  and unclear. Perhaps. this is partlj due to the 
lack of ddequate   sternat tic research. and pard) due to 
difficulties in iormulating essential questions. Rloreox er. exist- 
ing arguments are often ba-ed on implicit conjectures. and 
these nlaj bloc 1' the fornlulation of productive researc 11 
questionb. Cor~~rquentl!. there hat e been man, speculati\ e 
claims that students or junior architects, who cannot dran freeh 
and thui  design onlv uithin the limits of their pomer of 
representation. arr the xictirns of analog take-oxer (Heath 

1083). Henct.. media is a (onstraint on design thinking. In iact. 
man\ a ~ ~ t h o t i  h a  e made aiiertions and prediction. that the 
capabilitie~ arid hnitationc of the  rnedid ha\ e a direct eflec t on 
the out( ome of the deiign. In order to test these clam. arid to 
prmide a framevorh for their potential contril)utic,rli to 
arcliitectural education. this stud! aims to itud, media and its' 
effect< or1 art hitrctural d e ~ i g r ~ ,  particularl:, architectonir\. It 
f o t u , ~  on a ipecifir h e 1  of architectural education. tuo  tjpes 
of media arid the \id!$ the) relate to major aspects of deaign. 
such aa space-n~ahing and fornm-building. It pro~ides  an  
opportur~it~ to compare the eftects of different rncdia arid 
con~equentl\ to establiili a lirlli betxieen media and de-ign. 

BACKGROUND AND RELATED STUDIES 

In architecture. there are scattered studies that attempt to 
address the issue that nirdia eifect design process. Ex en though. 
t l~esr  studies are ~aluahle  and contribute to the  accunlulation 
of Itnouledge in this field. the) are not able to establish a 
relationship betueen digital media arid design. There are 
>ex era1 reasons for this failure. Most of these studies were done 
without comparing their results \\ith traditional media. wch as 
lb in  (Utin 1990). Eastman and Lang (Eastman and Lar~g 
1991). The results the\ concluded are onlj  reinforcenienta of 
their claims. especiallj in the studies of D a n a l l ~  (Danahr 1990: 
IIana11~ 1991) and Saggio (Saggio 199%). T h e  second reason is 
that the -ample iize of existirig studies was too small to be 
considered a\ lalid b~stematic research, such as l a l t e r s  
(Balters 1985). arid 5;nulexith (Smulexich 1993). \nother 
reason ia that the reliahilit~ of these studies. Most of them did 
not u-e rxplicit method. that ~ o u l d  ha1 e allou ed  the  repetition 
of the -tudj h, other researchers. Still another reason is that 
thew studies are more impressionistic than empirical. periorial 
obsenation is used a- the main method. such as Cigolle and 
Coleman (Cigolle. Marl\, and Coleman 1990: Cigolle and 
C o l e m a ~ ~  1Y90). Parsons (Parsons 1994). Finall!. some of them 
remain on11 at a normati~e letel. sut 11 as Herbert (Herbert 
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RESEARCH DESICN ARD IRSTRI 11EhTATIOR 

1)urirlg 1907-2001. a total of 145 studrnt- \+ho \\ere enrolled in 
a firbt Tear de+n ctutlio at threr ithotrli (Georgia Tetli. 
Ur~i\ersit\ oi Lltall and Ternple I r i i~e r i i t~ ) .  partic ipated tliic 
stuih. Some oi these \dm? ytudenti \$<&re ~iinultai ieo~isl~ 
enrollrd in an introduction to coniputirig (la*,. The ea~~erirnen- 
tal group cor~iistrd of the student, wlio took the d e i i p  studio 
dnd t omputer courw logethcr (Group 1). Thc control group 
consi5ted oi  design studio ituderlt. riot enrolled in the r oniputer 
ria*. (Group 2). Both groups vorltcd on the iame de-ign 
project. Group 1 ubed digitdl media ~\liile (,ronp 2 u v d  manual 
media. Becauscs of factor\ i~ l f luenc i~~g  the iarnple arid other 
raperimental coriditions, a qua~i-experiniental research design 
v a i  ubed. The independent variable dnd the deperdent ~ar iahle  
of thi. study \\ere "n~edia"' (both digital and manual) arid 
..deiip~'" respec-ti~elr . 

Becauyr of fa( tor* influencing the saniple and other raperirnen- 
tal (onditiom. quabi-raperi~nental re.earch de.;ign nas used. 
The independent ~ar iabl r  and the dependent \ariable of this 
stud\ \+ere "media" (botli digital and rnanual) and "'design"- - 
respecti\ el,. Since architectural design ib rtill considered 
partiall) as an  art anti is generall! exaluated on suk)jecti~e 
ground< \zit11 fev quantitatixe measures. the following proce- 
dures were dexelopetl in order to asseas the differences Lwtmeeri 
the two media and the effects on the dependent xariable 
(de4gn). 

PROCEDURE AND MEASUREMENTS 

Rele~  ant conceptual and operational definitions of the first year 
architectonic design issues related to this stud! are identified. 
Since thr assessment of architectural design i. difficult. a set of 
quantitatile mrasurea ic debeloped in order to laj out the 
procrdurei that prolide criteria tor the e\aluation of students' 
projects and allou for a quantitati~e assessment of the 
differences hetueen the tuo samples to be rnade. Tx\o lexels ot 
nieaburrmenta were tahen in thi- stud! : Quantitatix e and 
(Sualitatix e. Quantitatire measures intended to measure aspects 
ruch as categories. nu~ribers. degree<. proportions. size. loca- 
tion. et c... and qualitati~e measure- intended to measure as 
deiignrrs' suhjecti\ e e\ ahations of a project hased on se\ era1 
bun ey question.. In ternlb of *atistical data tjpes. both 
categori('a1 and continuous data t!pe- \+err uied for qnantifi- 
able aspects of design. and numerical type5 for the qualitatixe 
arpect* of design. 

Four major ( jrsipl  i-iu~'. \ \en5 n ~ ~ a w r ~ t i  dnd reported. T l ~ e w  
are: 

2. Spa(c> makin; 

3. Form truiltlirip 

1. Design ()ualit\ 

In ( on( ept de\ e l o p ~ n r ~ ~ t .  it \\a- found that unc l e a  concrptuali- 
zdtions wrIe more lilielj to apprar in the manual rrledid group 
regardless ol tlie srqumce of the con( epts the) eniplo!t.d 
(Figure I). 41iother important firding ot the concept de\elop- 
m m t  aual!sii that ~ o u l d  appear to he affected b j  the media 
\+a$ tlie xariation of the mi~ple , .  The nlar~ual niedia group 
~een ied  to produce <ome eaqr-to-build t oricepts and created 
f m e r  categoriez. Furthermore. the resulting conceptual iniple- 
rnentdtioni I J ~  this group tended to he less complex and more 
arnbiguou. and displajed h e r  features than tlie digital media 
group. The digital niedia group apprarrd to olercome thii 
proldem. These result- indit atrd that from the manual niedia 
users' p i n t  of I ieu. there \\as 4mpl\ not enough flrxibilit! 
and/or sufficient time to delrlop arid explore a \\ide range of 
alternati\ei and refinernrnts. Thii  liind of exploration arid 
efficirnt conceptual repreientation of content is essential for 
effec ti1 e concept d e ~  elopment. AIoreox er. it seemed that ( ertairi 
conceptual issues u err related to come specific capabilities of a 
particular media. These results sugebt that the emplo~ment  
and utilization of digital media ga\e students enough flexibilitj 
to stud,. to execute and to maintam desired or expected 
cunc epts. The relati1 ely niore homogenrons distribution of 
design concepts in all concept categories and the clarity and 
readabilit) of these cor~cepts in tlie digital media  group'^ 
projects were supported uith the ( or~iistenc! of tlie sequential 
c oric ept dex elopmenti. 

linclear Spatial Organizat~o ti  Unclear Paii 

In Space-rnaliing. digital media group appeared to he more 
actixel! i n~o lxed  than the other group. In comparison. the 
digital niedia group produced significantlj different reiults on 
most measures related to architrctonic rpate ~nak ing  and thew 
difterences suggeqted a relationship between media and mea- 
sured architectonic design issues. 
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result+. i t ~ ~ t l e n t i  \ + I I I I  used digital rntdia dc~c~lol~etl  d r i i p i  that 
.ugge~tetl rrlolc. ur~tlcr.tand~r~g of Arc 11 i t v c  tonic -EM ci and t lrar 
di.tinctioni I~et\\ec.~r the i on( eptud dnd pel( eptual -pi( cb. Tlrt, 
proportional t l i ffe~e~~c r i  Iw tu r r r~  the ;rollpi (\\rll-dcfinetl xs. 
1wr1 (ti\ etl) irnplietl drat c rrtain dttrilnlte- o( ~iiedia made a 
notable dittcl~errc e in qpdc e drfillitiorl~. 111 ccmpari-on to the 
other group. the digital rncdia pelup ( r~att .d 4pific a d !  more 
\+ell-tiefined -pa( ec and qualitatixe a n a l ~ i i i  late1 su;gestetl a 
-trong c orrelatiorr I )e txee~l  the \+ell-deiir~etl +pair+ and better 
deiign qualit! ( w s  Figure 2). 

Space Definitions 

Thebe definitional results were related to the results of the 
shape of the spates. The  digital media group created 62% more 
orthogonal spa( es than the manual n d i a  group and since the 
qualitati~ e anal\ si. s h o ~  ed a ~ o n d e r a b l e  correlation between 
these issues. thib difference \+as also reflected in better design 
qualitj. The  geon~etrical shape \+a:, one of the important 
characteristics of spaces and. since thr spatial ~o lu rne  depended 
partially on the edge definitiona. it \+as related to the spatial 
definition of .pace\. In the formation ui spate construction. the 
bhape s e n e d  a. the Itel element in the ~ocabular_~ of the 
architertonir definition. The orthogonalit! of apaces did not 
onh support theye definitior~s hut alio a~tic ulated the spatial 
c ontinuitj . 

These issues i ere further supported \zit11 additional findings. 
Space coriitruc tion results indicated that the digital media 
group relied more h e a ~ i l j  on the priman \\all planes to create 
their spaces \+hereas the marlual media group used mostl! 
horizontal and srcimdarj planes for space creation. The manual 
media gruup's reliance on other plane<. especiall~ on horizontal 
planes indiiated that their eflort* \\ere not focused on 
considering the spatidl cumposition. Sirnpl). the, could not 
i o h e  th r  spa( rs. their organization. and their relationship as 
wccesifull\ as the digital media group. llmost all of the other 
>pate-rrlatrd findingr. pspecialh roof/ipac e ratio support this 
explanation (p = 0.58). 

The 01 era11 Design-qualit\ result. -ho\+ed c on>iderahle differ- 
ence. hrt\\een the tuo groupc. I n  d ~ a ~ ~ d o ~ n l ~  -rlrcted i a~ r~p le .  
all de<igr~ isbnes and projv~t i  (\\it11 one e x c r p t i o ~ ~ )  were 
e\ aludted fa1 orahl! for t h  digital media projects. A\ccording to 
the results. certain design ibiues mere correlated more than 
others. For example. "dor~ut" arid '"nine-square" partis. '-grid"' 
organizations, "datum" and '-repetition"' ordering sjstemi in 
design cone epts catego? seemed to be related to better deqig~i 
qualitj. 111 of these conceptual t! pe* \\ere found o\ e ruhe l~n-  
inglj more often in the digital media group's projecti. Other 
design issues, surh as plmes' porosit!. ipatial definitions. 
orthogonalitj. balanced compositions were significantly difter- 
ent in the digital media group's projects and th r i e  differences 
\+ere correlated with hetter design quality. For example. The 
more porous the priniarj nallb. the higher the  design 
becarne (r = 0.65. p = <O.OOCIl) (iee F i p r e  1). 

One interesting finding \\a:, the com1)ined effect of these issues 
on design qualitv. The multiple rrgre-<ion resulta homed  that 
these issues made indi~idual  impact. on the  merall design 
quality in \ a g i n g  degrees hut this impat t \+a< increased \*herr 
the! uere used all together. h o t h e r  interesting finding \+as the 
one-&led. independent efkc t i  of ionre i-ues. Fol example. the 
accessibilitj of the openings correlated significantl\ mith higher 
design qualit? scores. M hereas non-atc essibilitj did not seem to 
make an1 qualitatile difference. In other mords. u h e n  a design 
included both act esbible and non-at r essihle openings. the 
number of accessible onei made a positile difference e l en  
though there Mas no effect for non-accessible opening>. 

Orerall. these finding\ suggested that media not onl! created 
quantitatile differences in design projects but also affected the 
qualit! of the projects. The effects of digital media on hasic 
design properties seemed to h a ~ e  a cli~ect and essential impact 
in the \+a! architectural design \\a< produced. Students 
appeared to del elop a hetter understanding on the  nature oi t h r  
design p~oject  and made better deiigr~ decisions. 

The Forn-building r e d s  indicated that media influent ed the 
t!polop of tleiign h j  effecting certain elements of form that 
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T l i e ~ ~  arcs certain lirnitdtio~~s 01 tlii- stud\. First limitation ih tlir 
t1ieoretic.al i ~ ~ r n e ~ \ o r h  (media theon)  that tl& it~iil, is based 
on. 4c t ording to tl~ib theorj. differerit ~iieclia ha\ e causal 
methanisms h j  uhich t o p i t i ~ e  ant1 soiial Ilrocei,es are 
i~~f luen ied  as student> interdl t with the niedid'. idpaldities. 
Hc,ve\c,r. there are iorne dm-tcorriings of this ~ o r l i .  Tlie 
relationsl~ip the authors t r j  to mahe i i  cauidl \\liich is ~ e i ~  
difficult to establish if riot i1npo4lrlr. 111 terms of co~erage.  
there are some limitations. E\ en though this qtud! in\ estigates 
the reldtionship heturen medid arid arcllitectural deiign. the 
scope of hot11 areas i> \er\  ndrro\\. In terms of metlid. onl! tlie 
represent~tional parameters of hot11 nletlia (digital and tratli- 
tional) are in~estigated and their 1)ouridariri are limited to 
architectural d e - i p .  In terms of aliliitrcturdl design. ord? first- 
 ear. first-!ear design studio student.' project< \<ere anal!zed 
and tornpared. Furtlierrnore. tlie definition oi design is limited 
to tornla1 aesthetic$. nanlel, architectonics. Other areas of 
architec-turd design ant1 education are neither roiered nor 
addresqed. 'Inother limitation pertains to some of the metliod- 
ological issueb used in this stud\. First. certain student 
demographics information sucli as race. age. cultural orient'i- 
tion. etc. is ignored 1)ecauae oi the in~po*sibilit, to i ontrol thebe 
issues. Iloreo\er. because of tlie nature of thii stud?. the 
student* are not aisigned randonil! to experiniental conditions. 
and therefore. the equalit! betwee11 the t ~ o  groups cannot he 
guaranteed. 

F&gr@ssion Summary 
Design Quality vs . PlaneslPrim arylPsras ity 
C w n ?  

NLP- M ~ s s ~ n g  

R 
R Squared 

Firlall!. dnc~ to the nature of drc llitertljral cle4gr1. tlir design 
e\aluations 1 seated additional li~nitdtionc. Since arc hitectural 
design 1 d~mot  1)e seH-e\iderit ant1 fr\\ qudntiiial~le measures are 
a\ailahk. the e \ a lua t io~~ i  of the dtl*ip project. rel! on 
subjertii 1% interpretation of the d-iiesior s. Therc~torr. ma\irnum 
care i~ talien for idrr~tificatim and operationalization of the 
d e s i p  iisues arid additional a,seiscus are irlcluded for \~ r i f i ca -  
tion. Still. the reiulti require further testing. 
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