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Whil e muc h researc h o n tex t 
comprehensio n ha s focuse d o n narrativ e text , 
recen t  researc h ha s examine d th e underlyin g 
conceptua l  networ k representation s an d 
processe s involve d i n th e understandin g o f 
particula r  type s o f  tex t  structure s suc h a s 

narratives ,  procedures ,  conversations , 

problems ,  an d description s (Frederiksen , 

1985) .  O n e particula r  type ,  namel y 

descriptiv e text ,  i s  use d t o presen t 

informatio n abou t  objects ,  states ,  events ,  o r 

processe s t o a  learner .  Th e informatio n give n 

i n a  descriptiv e tex t  allow s th e reade r  t o 

develo p network s o f  descriptiv e semanti c 

informatio n abou t  a  give n topic .  Th e focu s 

of  interes t  i n studie s suc h a s thes e i s t o 

evaluat e bot h th e amoun t  an d typ e o f 
descriptiv e semanti c informatio n whic h th e 

learne r  ha s acquire d fro m th e tex t  an d th e 

rule s tha t  ar e use d t o generat e an d integrat e 

conceptua l  structures . 

However, one may also acquire 

descriptiv e semanti c informatio n abou t  a n 

objec t  fro m informatio n source s othe r  tha n 

text .  Tha t  is ,  descriptiv e semanti c structure s 

ar e no t  languag e bound .  Ther e exis t 

informatio n source s whic h ar e non-linguisti c 
and fro m whic h on e als o ca n generat e a 

semanti c descriptio n o f  a n object .  Th e abilit y 

t o assig n meanin g t o a n object ,  regardles s o f 

th e mediu m o f  presentation ,  i s  a n importan t 

comprehensio n abilit y  whic h take s plac e i n 

everyda y life . 

Important domains in which 

informatio n i s presente d i n non-linguisti c 
for m ar e thos e tha t  dea l  wit h graphics .  Lik e 

texts ,  graphic s presen t  informatio n abou t  a n 
object ,  bu t  the y d o s o i n a  differen t  way . 

Thomdyk e an d Stas z (1980 )  hav e define d 

one typ e o f  graphic ,  namely ,  a  m a p a s a 

"symboli c 2-dimensiona l  representatio n o f  a n 

are a whic h i s larg e enoug h t o navigate ,  i.e. ,  a 

building ,  a  city ,  o r  a  country. "  Furthermore , 

maps ar e differentiate d fro m othe r  learnin g 

material s i n tw o ways .  First ,  the y ar e mor e 

comple x tha n typica l  textua l  material s becaus e 

the y contai n bot h spatia l  an d conceptua l 

information ,  an d the y represen t 

characteristic s suc h a s shape ,  an d absolut e 

and relativ e positions .  Secondly ,  the y 

presen t  al l  thei r  informatio n simultaneously . 

Thus ,  i n task s i n whic h graphic s ar e use d a s 

source s o f  information ,  th e abilit y  t o 

comprehen d o r  interpre t  thes e source s i s 

essential . 

The purpose of the present research 

was t o examin e th e underlyin g processe s an d 

representation s involve d i n th e 

comprehensio n o f  graphi c informatio n 

source s i n architecture .  Th e workin g 

hypothesi s i s tha t  semanti c processe s an d 

representation s whic h ar e use d i n th e 

understandin g o f  descriptiv e text s shoul d als o 
operat e i n th e understandin g o f  graphi c 

informatio n sources .  Architectur e i s a n 
interestin g domai n i n whic h t o stud y thi s fo r 

tw o reasons .  First ,  graphic s ar e th e 
informatio n source s whic h ar e mos t 

commonl y deal t  with ,  an d secondly , 

architect s ar e traine d t o giv e verba l 

description s o f  building s fro m thei r  variou s 

drawings .  Thi s i s a  crucia l  an d highl y 
develope d skil l  i n architecture ,  an d play s a n 

importan t  rol e i n th e evaluatio n o f 

architectur e students .  Durin g thi s evaluatio n 

session ,  calle d a  Critique ,  student s mus t  giv e 

a ful l  descriptio n o f  th e buildin g whic h the y 

hav e designed ,  t o a  committe e o f  examiners . 
Sinc e thi s skil l  i s  par t  o f  th e professiona l 

trainin g o f  architects ,  th e tas k o f  generatin g a 

verba l  descriptio n base d o n th e drawing s o f  a 
buildin g i s no t  on e whic h interfere s wit h th e 
processin g o r  comprehensio n o f  th e graphi c 

stimul i  themselve s (cf .  Ericsso n an d Simon , 

1980) .  Furthermore ,  sinc e th e outpu t  i s 
verbal ,  i t  allow s fo r  th e appHcatio n o f 

method s o f  semanti c analysi s develope d fo r 

nauira l  languag e t o th e verba l  protocol s 

produce d b y subjects .  Thes e technique s o f 

prepositiona l  an d conceptua l  fram e analysi s 
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(Frederiksen ,  1975 ,  1985 )  ma y b e use d t o 
abstrac t  th e semanti c informatio n fro m 
subjects '  natura l  languag e protocol s an d ar e 
bot h well-define d (i n term s o f  semanti c B N F 
grammars )  an d rigorous  (analysi s i s guide d 
by a  compute r  program) .  Thus ,  the y provid e 
an excellen t  mean s t o ascertai n bot h th e 
amount  an d typ e o f  informatio n a n individua l 
has learne d abou t  a  buildin g fro m it s graphi c 
sources . 

It is important to note that the problem 
tha t  w e ar e intereste d m i s no t  on e o f  ho w 
graphi c informatio n i s perceive d o r  encoded ; 
rather ,  ho w it s meanin g (i.e. ,  a  descriptio n o f 
th e objec t  i t  represents )  i s  represente d i n 
"thin k aloud "  protocol s give n b y th e subjects . 
Therefore ,  th e natur e o f  memor y 
representatio n fo r  visua l  object s i s no t  a n 
importan t  issu e her e sinc e th e tas k wa s a 
"thin k aloud "  interpretatio n o f  th e objec t 
represente d b y th e graphics ,  rathe r  tha n o f  th e 
graphi c informatio n itself .  O f  cours e 
representation s fo r  visua l  object s havin g 
characteristic s whic h ar e symboli c an d spatia l 
i n nature ,  ar e generated .  Furthermore ,  thes e 
ar e require d whe n modellin g th e processe s b y 
whic h semanti c interpretation s ar e assigne d t o 
graphi c objects .  However ,  sinc e ou r  curren t 
interes t  i s  i n th e semanti c representation s o f 
th e object s bein g represente d b y graphi c 
information ,  th e debat e ove r  th e natur e o f 
representatio n fo r  visua l  object s (cf . 
Anderson ,  1977 )  wil l  no t  b e discussed . 

The present research has several 
objectives .  Perhap s th e mos t  importan t  o f 
thes e i s t o examin e th e processe s involve d i n 
comprehendin g a  chose n buildin g fro m it s 
graphi c sources ;  tha t  is ,  ho w d o architect s 
construc t  a  "menta l  model "  (Johnson-Laird , 
1980 )  o f  a  buildin g a s a  three-dimensiona l 
entit y fro m it s graphic s whic h presen t  th e 
informatio n schematicall y i n two-dimensions . 
Comprehensio n o f  graphic s i n architectur e 
involve s th e interpretatio n o f  th e graphic s 
wit h regar d t o th e followin g type s o f 
conceptua l  models :  (a )  th e descriptiv e 
propertie s o f  th e building ,  (b )  it s  supportin g 
structure ,  (c )  it s  geometry ,  (d )  possibl e 
movement  an d circulatio n i n th e building , 
(e )  function s o f  buildin g component s an d 
spaces ,  a s wel l  a s othe r  characteristic s 
includin g it s goal s an d it s interpretatio n b y a 

potentia l  use r  o f  th e building .  I n addition , 
any o f  thes e conceptua l  model s ca n involv e 
differen t  categorie s o f  semanti c informatio n 
whic h ar e use d t o represen t  th e meanin g o f 
graphi c display s b y architects .  Semanti c 
categorie s includ e th e followin g whic h ar e 
identifie d i n propositiona l  models : 
categorization ,  attribution ,  function , 
compositio n (par t  structure) ,  locativ e 
information ,  identity ,  similarit y relations , 
event s involvin g buildin g component s (e.g. , 
movement) ,  an d algebraic ,  an d dependenc y 
relations . 

A second objective is to identify from 
th e verba l  protocol s characteristic s whic h 
differentiat e exper t  an d sub-exper t 
performanc e fo r  thi s tas k base d o n thei r 
semanti c interpretation s o f  th e chose n 
building . 

A third objective is to investigate the 
natur e o f  expertis e i n architectur e whic h i s a 
domai n tha t  i s  bot h highl y symboU c an d 
semanticall y rich. 

The most important previous work 
withi n th e domai n o f  architectur e pertinen t  t o 
th e presen t  stud y i s tha t  o f  Aki n (1979 )  wh o 
has adopte d a  problem-solvin g approac h t o 
desig n i n architecture .  Aki n ha s studie d th e 
heuristic s use d i n th e desig n process . 
However ,  th e semanti c representatio n an d 
interpretatio n o f  th e graphi c informatio n i s 
not  addresse d centrall y i n hi s work .  Thus , 
th e presen t  researc h wil l  contribut e t o th e 
body o f  expert-novic e literatur e wit h 
architectur e a s th e domai n o f  study .  I t  als o 
has th e potentia l  t o contribut e informatio n an d 
method s pertinen t  t o othe r  domain s i n whic h 
th e source s use d ar e primaril y graphi c o r 
pictoria l  i n nature ,  suc h a s cartograph y an d 
radiology . 

Method 

Subjects 

A total of eighteen subjects 
participate d i n thi s study .  Seve n o f  these ,  th e 
"sub-expert "  group ,  wer e student s wh o ha d 
recentl y complete d thei r  fourt h yea r  i n th e 
schoo l  o f  Architectur e a t  McGil l  University . 
A tota l  o f  nin e professiona l  architect s 
comprise d th e exper t  group ,  al l  o f  w h o m ha d 

652 



G O B E RT &  F R E D E R I K S E N 

a minimu m o f  tw o year s experienc e a s 
professiona l  architects . 

Two professors in the School of 
Architectur e a t  McGil l  Universit y als o 
participate d i n th e stud y fo r  th e purpose s o f 

developin g a n exper t  descriptiv e frame ,  i.e. , 

a Referenc e Mode l  fo r  th e building .  Thes e 

expert s wer e chose n fo r  thei r  particula r 

expertis e pertinen t  t o th e tas k o f  providin g a 

verba l  descriptio n o f  building s base d o n 

graphi c information .  O n e ha s particula r 

expertis e i n th e analysi s o f  buildin g plan s an d 

th e verba l  descriptio n o f  suc h plans ;  th e othe r 

has develope d a  classificatio n syste m fo r  th e 

characterizatio n o f  architectura l  informatio n 

system s whic h i s use d t o teac h student s h o w 

t o interpre t  buildings .  Thes e tw o expert s wil l 

be referre d t o a s "participan t  experts" . 

Materials 

Four plans (ground , second level, 

thu- d level ,  an d roof ) ,  thre e sections ,  a n 
axonometri c drawin g an d tw o aeria l 

photograph s o f  thi s buildin g comprise d th e 
material s fo r  thi s study .  Th e buildin g whic h 

was chose n fo r  thi s stud y i s Th e Atheneum . 

whic h wa s designe d b y Richar d Meier .  Thi s 

building ,  whic h i s locate d i n N e w Harmony , 

Indiana ,  serve s a s a n informatio n an d touris t 

centr e fo r  th e towns '  visitors .  I t  wa s selecte d 
fo r  it s interes t  an d th e availabiUt y o f  thes e 

particula r  graphi c informatio n source s fo r  it . 

Procedure 

The graphic sources were presented 

i n th e followin g order :  plans ,  sections , 

axonometri c drawing ,  an d aeria l 

photographs .  Eac h se t  (plans ,  sections , 

axonometric ,  an d aerials )  presente d additiona l 
informatio n abou t  th e building .  Th e 

procedur e fo r  testin g wa s identica l  fo r  al l 

participants .  Al l  subject s wer e aske d t o giv e 

a "thin k aloud "  interpretatio n o f  th e sources . 

Mor e specifically ,  the y wer e aske d "t o 

describe ,  i n a s muc h detai l  a s possible ,  al l  th e 
informatio n tha t  the y kne w abou t  th e buildin g 

fro m th e source s given ,  specifyin g whic h 

sourc e the y wer e referrin g to ,  an d th e 

locatio n withi n i t  (top ,  bottom ,  left ,  right, 

etc.)" .  Al l  protocol s wer e tap e recorde d an d 

transcribed .  Al l  plan s wer e availabl e 
simultaneousl y fo r  examinatio n b y th e 

subjects ,  an d subsequentl y al l  section s wer e 

simultaneousl y available .  Thu s a  subjec t 

coul d shif t  fro m on e graphi c sourc e t o 

anothe r  o f  th e sam e typ e durin g th e 

performanc e o f  th e task . 

The present study will analyze only 

th e result s from  th e firs t  typ e o f  graphi c 

sourc e given ,  namely ,  plans .  Sinc e th e othe r 

source s wer e introduce d afte r  these ,  th e 

subsequen t  informatio n source s canno t  hav e 

had a n influenc e o n th e interpretatio n o f  th e 

buildin g plans . 

Development of Reference Model from 

Participan t  Experts '  Protocol s 

The coding of subjects' protocols was 

base d o n matchin g the m t o a  Referenc e 

Model  o f  th e building .  T o develo p suc h a 

model ,  protocol s produce d b y th e 

participan t  exper t  architect s wer e analyzed . 

Thi s involve d severa l  steps .  First ,  al l 

statement s i n thei r  protocol s whic h wer e 

description s o f  th e buildin g wer e identifie d 

(i n contras t  t o statement s suc h a s architectura l 

critiques ,  historica l  influences ,  description s 
of  one' s though t  processes ,  etc.) .  Th e 

purpos e t o thi s wa s t o hav e protocol s fo r 

propositiona l  analysi s whic h woul d includ e 
onl y descriptiv e informatio n abou t  th e chose n 
building . 

The second step was to identify all 

graphi c object s whic h wer e referre d t o b y th e 
tw o participan t  expert s an d assig n the m 
alphanumeri c codes .  Thus ,  eac h graphi c 

objec t  wa s assigne d a  numerica l  labe l  fo r 

identificatio n purposes . 

Third, a propositional analysis 
(Frederiksen ,  1986 )  wa s carrie d ou t  o n eac h 

of  th e exper t  protocol s i n orde r  t o ascertai n 

th e semanti c informatio n describe d b y eac h 

expert . 

Fourth, a descriptive semantic network 

(i.e. ,  descriptiv e frame )  wa s constructe d 
base d o n thes e propositions .  Finall y al l  Unk s 

(i.e. ,  correspondences )  betwee n semanti c 

object s i n th e networ k an d graphi c object s 

wer e identified . 

Coding of Subjects' Protocols 

Subjects' protocols were transcribed. 
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descriptiv e statement s wer e identifie d (a s i n 
th e participan t  experts '  protocols) ,  an d thes e 
statement s wer e matche d t o informatio n i n th e 
Referenc e Mode l  an d t o graphi c object s whe n 
referenc e wa s mad e t o graphi c elements .  Th e 
basi c dat a resultin g fro m thi s codin g o f 
subjects '  protocol s i s th e presenc e o f  specifi c 
node s o r  link s o f  th e Referenc e Model ,  o f 
graphi c object s fo r  whic h semanti c 
description s wer e made ,  an d o f  link s betwee n 
semanti c informatio n an d graphi c objects . 
Fro m thes e basi c data ,  frequenc y count s wer e 
made o f  th e variou s categorie s o f  semanti c o r 
graphi c information . 

Categories for Data Analysis 

Graphic categories. These include the 
number  o f  graphi c object s fro m eac h pla n tha t 
ar e linke d t o semanti c descriptions ,  an d th e 
frequencies  o f  particula r  type s o f  graphi c 
informatio n suc h as :  objects ,  structures , 
spaces ,  features ,  etc . 

Types of descriptive models. These 
includ e th e amoun t  o f  semanti c informatio n 
include d i n subjects '  interpretatio n protocol s 
tha t  reflect s differen t  type s o f  model s o f  th e 
building ,  i n particular :  buildin g description , 
supportin g structure ,  geometry ,  an d 
circulatio n an d access . 

Categories of semantic information in the 
network .  Categorie s o f  semanti c 
informatio n wit h example s take n from  th e 
participan t  expert' s  protoco l  wer e a s follows : 

1) object classification or identification: 
thi s categor y consist s o f  object s whos e 
identit y o r  categor y wa s given .  Example s o f 
thi s are : 

"That's probably the space [over the 
auditorium]" ,  "Thi s mus t  b e th e balcon y 
[here ,  ove r  th e stage]" . 

2) attribute description: descriptive 
informatio n give n wit h regar d t o th e physica l 
attribute s o f  th e objects .  Example s are : 

"[It's] a pretty high semi-enclosed 
space" ,  "It' s  a  prett y od d building. " 

3) function: includes information with 
regar d t o th e functio n o f  object s withi n th e 
building ,  an d th e function s o f  th e buildin g 
itself .  Example s are : 

"[I t  doesn' t  see m lik e it' s a  theatr e o f 
sorts] ,  mor e fo r  musi c I  imagine" ,  "[It' s  a 
ramp ]  fo r  th e handicapped" . 

4) information about events, i.e., 
circulatio n an d movemen t  throug h th e 
building :  refer s t o statement s give n wit h 
regar d t o th e path s travelle d b y peopl e wh o 
ar e i n di e building .  Example s are : 

"This is the top level which gives access 
t o thi s stair" ,  "yo u ca n g o from  thi s leve l 
highe r  u p t o th e 3r d floor" . 

5) physical processes underlying building 
structure :  informatio n pertainin g t o th e 
physica l  structur e an d processe s o f  th e 
buildin g o r  it' s  variou s parts .  Example s are : 

". . .which is supported by this column 
here" .  "Insid e thi s spac e whic h i s use d t o 
suppor t  thi s 3r d floo r  par t  o f  th e buildin g 
whic h stick s out. " 

6) composition (part structure): 
informatio n referrin g t o th e variou s part s o f 
th e building .  Example s are : 

"it is a building that has a large 
auditoriu m [whic h i s  fo r  publi c  access]" , 

".  .  i t  seem s t o hav e large r  an d smalle r 
elements .  .  . " 

7) Point location: i.e., an object which 
goes fro m on e poin t  i n a  1 ,  2 ,  o r  3 
dimensiona l  regio n t o anothe r  poin t  i n a  1,2 , 
or  3  dimensiona l  regional ,  o r  a n objec t  whic h 
goes from  on e poin t  i n a  1,2 ,  o r  3 
dimensiona l  regio n bu t  ha s n o specifie d 
secondar y location .  Example s are : 

"This is a stair which you can go from the 
front." ,  "  I t  goe s from  th e groun d floor  t o 
th e 2n d floor,  an d end s u p a t  th e 3r d floor." 

8) Containment location: the location of an 
objec t  whic h i s containe d i n a  l,2,o r  3 
dimensiona l  region .  Example s are : 

"which has a stair which should show up 
at  th e secon d floor",  "It' s outsid e th e buildin g 
envelop e essentially" . 

9) Adjacency location: location which is 
specifie d a s bein g relativ e t o th e locatio n o f 
anothe r  object ,  i.e .  belo w ,  above ,  etc . 
Example s are : 
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"That' s probabl y th e spac e ove r  th e 
auditorium" ,  "There' s a  spac e undeme a 
here. " 

10)  Directio n location :  locatio n whic h i s als o 
specifie d a s bein g relativ e t o a  centr e point ,  o r 

locatio n whic h specifie s th e directio n whic h 

an objec t  goe s toward .  Example s are : 

"The space which is on the north side.", 

"Thes e stair s ar e goin g up" . 

For further definition of types of location see 

Frederikse n (1975) . 

Links between graphic objects and 

semanti c descriptions .  Categorie s ar e base d 

on combination s o f  type s o f  graphi c object s 

and type s o f  semanti c informatio n associate d 

wit h the m i n subjects '  protocols .  Fo r 

example ,  graphi c object s m a y b e assigne d t o 

semanti c categories ,  space s m a y b e assigne d 

functions ,  an d particula r  feature s m a y b e 

associate d wit h relativ e locations . 

Design and Construction of Within Subject 

Variable s 

The design of the study involves one 

between-grou p factor :  leve l  o f  expertise . 

Within-grou p factor s ar e constructe d t o 

correspon d t o th e abov e mentione d 
categories .  I n eac h o f  a  serie s o f  multivariat e 

repeate d measure s analysi s o f  variance , 
particula r  within-grou p factor s wil l  b e 

investigate d i n term s o f  thei r  mai n effect s an d 

thei r  interaction s wit h th e between-grou p 

facto r  (i.e. ,  t o investigat e exper t  an d sub -

exper t  difference s i n term s o f  th e effect) . 

Results and Discussion 

Results in this paper will be restricted 

t o illustrativ e dat a fo r  on e o f  th e participan t 
exper t  architect s an d tw o o f  th e sub-experts . 

Frequencies were tabulated for all of 

th e categorie s o f  semanti c informatio n 
(objects ,  descriptions ,  function ,  circulation , 

structure ,  composition ,  an d th e fou r  locatio n 

categories ,  namely ,  poin t  location , 

containmen t  location ,  adjacen t  location ,  an d 

directio n location )  fo r  th e participan t  exper t 

and eac h o f  th e tw o sub-experts .  Thes e 

categorie s o f  semanti c informatio n wer e 

groupe d int o thre e set s sinc e the y reflec t 

differen t  aspect s o f  th e subjects ' 

interpretation s o f  th e plans . 

The first set of measures consisted of 

frequencie s fo r  tw o categories :  th e numbe r 

of  object s identifie d i n th e building ,  an d th e 

amount  o f  descriptiv e informatio n give n 

abou t  th e object s i n th e building .  Result s ar e 

give n i n Figur e 1 .  Her e w e se e tha t  th e 

participan t  exper t  produce d highe r 

frequencie s tha n cfi d th e sub-expert s fo r  bot h 

thes e categories .  Thus ,  th e participan t  exper t 

identifie d a  greate r  numbe r  o f  object s withi n 

th e buildin g tha n di d th e sub-experts ,  an d h e 

gav e mor e descriptiv e informatio n abou t  th e 

buildin g a s well . 

8 0 - I 

6 0 -

S 4 0 -

2 0 -

•  par-ticipan t 

D sub l 

O sub 2 

Object s Descrip-tive s 

Figure 1 : objects & descripii-ves 

The two sub-experts produced frequencies 
whic h wer e ver y simila r  t o eac h othe r  fo r 

bot h o f  thes e categories ;  however ,  bot h th e 

sub-expert s gav e slighti y mor e descriptiv e 
informatio n tha n objec t  identit y information . 

Thi s i s i n contras t  t o th e participan t  expert , 
w ho gav e a  large r  amoun t  o f  objec t  identit y 
informatio n tha n descriptiv e information . 

Thu s th e expert' s  mode l  o f  th e buildin g 

include d mor e object s an d a  greate r  amoun t 

of  descriptiv e informatio n fo r  thes e objects . 
The sub-experts '  identifie d fewe r  objects ,  bu t 

identifie d a  greate r  amoun t  o f  descriptiv e 

informatio n fo r  thes e objects . 

The second set of frequencies 

consiste d o f  th e followin g categories : 

function ,  geometry ,  circulation ,  structure , 

and composition/part .  Figur e 2  present s 

thes e results .  Th e participan t  exper t 
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produce d highe r  frequencie s tha n di d th e sub -
expert s fo r  thre e o f  th e five  categories , 
namely ,  function ,  circulation ,  an d part / 
composition .  Sub-exper t  1  produce d th e 
highes t  frequenc y fo r  geometry ,  wherea s th e 
participan t  exper t  produce d th e lowes t 
frequenc y fo r  thi s category .  Wit h respec t  t o 
structure ,  th e participan t  exper t  an d sub -
exper t  2  produce d th e sam e frequencies.Th e 
tw o sub-expert s produce d ver y differen t 
pattern s o f  frequencies . 

Since these measures reflect the extent 
of  particula r  type s o f  conceptua l  informatio n 
i n th e "Buildin g Models "  constructe d b y th e 
subjects ,  difference s i n frequencie s o f  a 
categor y ma y reflec t  eithe r  difference s i n 
abilit y  t o generat e particula r  kind s o f  semanti c 
information ,  difference s i n strategie s 
reflectin g th e strategi c importanc e assigne d 
by a  subjec t  t o particula r  kind s o f  semanti c 
information ,  o r  both .  Fo r  example ,  i f  w e 
assume tha t  difference s i n frequencie s acros s 
categorie s fo r  th e Exper t  reflec t  strategi c 
difference s (an d no t  abilit y  differences) ,  w e 
may conclud e tha t  th e exper t  gav e strategi c 
priorit y  to :  (a )  function s o f  buildin g space s 
and components ,  (b )  circulatio n o r  movemen t 
throug h th e buildin g (wha t  w e ma y cal l  th e 
"Wal k Throug h Strategy") ,  (c )  th e 
compositio n o f  th e building ,  tha t  i s  it s  par t 
structure ,  an d (d )  th e supportin g structur e o f 
th e building .  Th e exper t  di d no t  giv e priorit y 
t o th e geometr y o f  th e buildin g a s i t  wa s 
reflecte d i n th e plans . 

Sub-expert 1 gave priority to the 
geometr y o f  th e plan ,  adoptin g a  "geometri c 
strategy" ,  an d t o th e par t  structure ,  i.e. ,  th e 
compositio n o f  th e building .  Thi s subjec t 
als o appear s t o hav e use d th e "Walk-Throug h 
Strategy" .  Th e secon d sub-exper t  als o 
emphasize d geometry ,  bu t  als o generate d 
informatio n i n al l  o f  th e othe r  categories ,  wit h 
th e exceptio n o f  circulation .  Thus ,  thi s 
subjec t  appear s t o hav e adopte d strategi c 
prioritie s mor e lik e thos e o f  th e expert ,  bu t 
was les s successfu l  i n applyin g them .  I t  i s 
interestin g t o not e tha t  th e "Geometri c 
Strategy" ,  unlik e th e othe r  strategies , 
involve d principall y a  descriptio n o f  th e plan s 
rathe r  tha n th e buildin g whic h i s represente d 
by th e plans .  Sub-expert s apparentl y carrie d 
out  "shallower "  processin g o f  th e plans . 

emphasizin g informatio n whic h wa s mor e 
directl y depicte d i n th e plans . 

9 
O 
e 
ft 
9 

30 n 

20 -

10-

•  participan t 
D sub l 

sub2 

Func.  Geom.  Circ .  Struc .  Part . 

Figure 2: categories 3-8 

The third set of frequencies comprises 
th e fou r  locativ e categorie s identifie d 
previously .  Difference s i n th e frequencies  o f 
thes e categorie s reflec t  th e type s an d 
complexit y o f  locativ e description s o f  th e 
building .  Figur e 3  present s thes e results . 
The participan t  exper t  produce d hig h 
frequencies  fo r  thre e o f  th e fou r  locativ e 
categories :  poin t  location ,  containmen t  an d 
direction .  Containmen t  locatio n involve s 
specifyin g inexac t  locatio n o f  a n objec t  wit h 
referenc e t o a  regio n o f  th e buildin g (e.g. ,  a 
floo r  o r  area) .  Poin t  locatio n involve s mor e 
precis e locatio n o f  object s (o r  part s o f  object s 
suc h a s thei r  extremities )  wit h respec t  t o othe r 
objects .  Fo r  containmen t  location ,  th e 
frequencies  o f  th e tw o sub-expert s wer e 
identica l  an d muc h lowe r  tha n thos e o f  th e 
expert ,  whil e fo r  poin t  location ,  th e sub -
experts '  frequencies  wer e lowe r  tha n tha t  o f 
th e exper t  an d wer e differen t  from  eac h other : 
sub-exper t  2  wa s ver y lo w an d sub-exper t  1 
was intermediat e i n frequency. 

With respect to the other two locative 
categories ,  adjacen t  locatio n an d direction , 
difference s betwee n th e exper t  an d sub-exper t 
1 wer e les s apparent .  Sub-exper t  1  showe d 
highe r  frequencies  tha n di d eithe r  th e exper t 
or  th e othe r  sub-exper t  fo r  adjacenc y locatio n 
For  directio n location ,  th e frequency  fo r  th e 
exper t  wa s ver y simila r  t o tha t  produce d b y 
sub-exper t  1 .  Sub-exper t  2  produce d 
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frequencies  tha t  wer e ver y lo w fo r  bot h o f 
thes e categories .  Excep t  fo r  containmen t 
location ,  th e exper t  an d sub-exper t  1  wer e 
simila r  i n th e type s o f  locativ e structure s the y 

generate d t o represen t  th e spatia l 

characteristic s o f  th e building ,  whil e sub -

exper t  2  ha d difficult y generatin g a  spatial -

locativ e representatio n fo r  th e building . 

•  participan i 

D sub l 

sub2 

Point-Loc .  Cont.-Loc .  Dir.-Lo c Adj.-Loc . 

Figur e 3 :  locatio n 

Although these results are only 

preliminary ,  the y illustrat e th e kind s o f 

difference s tha t  a n analysi s o f  th e complet e 

dat a o n thes e measure s i s likel y t o reveal . 

The effect s o f  prio r  knowledg e o f  th e 

buildin g wil l  als o b e analyze d i n orde r  t o se e 

whethe r  ther e ar e an y significan t  effect s o n 

thes e categories .  I t  i s  interestin g t o not e tha t 

many o f  th e sub-expert s i n th e ful l  sampl e 

had som e prio r  knowledg e o f  th e buildin g 

due t o th e fac t  tha t  i t  i s  a  m o d e m on e an d 

m o d em architectur e comprise s par t  o f  thei r 

curriculum ;  however ,  preliminar y analyse s 

suggest s tha t  th e performanc e fo r  thes e 

subject s o n severa l  o f  th e categorie s wa s stil l 

lowe r  tha n tha t  o f  on e participan t  exper t 

architec t  w h o ha d n o prio r  knowledg e o f  th e 

buildin g whatsoever . 

Preliminary analysis of these data 

sugges t  tha t  th e processe s involve d i n 

comprehendin g architectura l  drawing s ar e 

different ,  bot h quantitativel y an d 
quahtatively ,  fo r  expert s tha n the y ar e fo r 

sub-experts .  Thes e differences ,  i f 

substantiate d b y analyse s o f  variance ,  m a y b e 

attribute d t o difference s i n strategie s 

employe d i n generatin g a  semanti c 

descriptio n o f  th e building ,  an d i n th e 

effectivenes s o f  th e processe s associate d wit h 

differen t  categorie s o r  type s o f  descriptive . 

I n addition ,  prio r  knowledg e o f  engineering , 

buildin g functions ,  principle s fo r  structurin g 

space ,  geometri c principle s use d i n design , 

and principle s governin g movemen t  i n 

architectura l  space s ar e certainl y involved . 

What  i s  clear ,  however ,  i s  tha t  ver y comple x 

and differentiate d semanti c informatio n 

structure s ar e involve d i n th e comprehensio n 

of  architectura l  plans ,  an d tha t  thes e 

structure s ca n b e uncovere d throug h a 

semanti c analysi s o f  natura l  languag e 

interpretations . 
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