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Abs t rac t 

Thi s pape r  discusse s th e rol e o f  interpretatio n i n 

innovativ e desig n an d propose s a n approac h t o provid -

in g compute r  suppor t  fo r  interpretatio n i n design . 

Accordin g t o situate d cognitio n theory ,  mos t  o f  a 

designer' s knowledg e i s normall y tacit .  Situate d 

interpretatio n i s th e proces s o f  explicatin g somethin g 

tha t  i s  tacitl y  understood ,  withi n it s  large r  context . 

The centralit y o f  interpretatio n t o non-routin e 

desig n i s demonstrate d by:  a  revie w o f  th e desig n 

methodolog y o f  Alexander ,  Rittel ,  an d Schon ;  a 

protoco l  analysi s o f  a  luna r  habita t  desig n session ;  an d 

a summar y o f  Heidegger' s philosoph y o f  interpretation . 

Thes e sho w tha t  th e designer' s articulatio n o f  taci t 

knowledg e take s plac e o n th e basi s o f  a n understandin g 

of  th e desig n situation ,  a  focu s firo m a  particula r 

perspective ,  an d a  share d language . 

As knowledg e i s mad e explici t  throug h th e 

interpretiv e processe s o f  desig n i t  ca n b e capture d fo r 

use i n computer-base d desig n suppor t  systems .  A 
prototyp e softwar e syste m i s describe d fo r  representin g 

desig n situations ,  interpretiv e perspectives ,  an d domai n 

terminolog y t o suppor t  interpretatio n b y designers . 

T h e N e e d fo r  C o m p u t e r  S u p p o r t 

The volmne of information available to people is 

increasin g rapidly .  Fo r  man y professional s thi s mean s 

tha t  th e executio n o f  thei r  job s require s takin g int o 

accoun t  fa r  mor e informatio n tha n the y ca n possibl y 

kee p i n mind .  Conside r  th e luna r  habita t  designer s w h o 

serv e a s a  ke y exampl e i n thi s paper .  I n workin g o n 

thei r  high-tec h desig n tasks ,  the y mus t  tak e int o 

accoun t  architectura l  knowledge ,  ergonomics ,  spac e 

science ,  N A S A regulations ,  an d lesson s learne d i n pas t 

missions .  Computer s see m necessar y t o stor e thes e 

larg e amount s o f  data .  However ,  th e proble m i s h o w t o 

captur e an d encod e informatio n relevan t  t o nove l  fiiture 

task s an d h o w t o presen t  i t  t o designer s i n format s tha t 

suppor t  thei r  m o d e o f  work . 

A framewor k fo r  clarifyin g th e respectiv e role s fo r 

computer s an d peopl e i n task s lik e luna r  habita t  desig n 

i s suggeste d b y th e theor y o f  situate d cognition .  Severa l 

influentia l  recen t  book s (e.g. ,  Schdn ,  1983 ;  Winogra d 

& Flores ,  1986 ;  Suchman ,  1987 ;  Elm ,  1988 ;  Dreyfus , 

1991 )  argu e tha t  h u m a n cognitio n i s fundamentall y 

differen t  from  compute r  manipulation s o f  forma l 

symbol  systems .  Thes e difference s impl y tha t  peopl e 

nee d t o retai n contro l  o f  th e processe s o f  non-routin e 

design ,  bu t  tha t  computer s ca n provid e valuabl e 

computational ,  visualization ,  an d externa l  memor y aid s 

fo r  th e designer s an d suppor t  interpretatio n b y them . 

Fro m th e viewpoin t  o f  situate d cognition ,  th e 

greates t  impedimen t  t o compute r  suppor t  o f  innovativ e 

desig n i s tha t  designer s mak e extensiv e us e o f  taci t 
knowledg e whil e computer s ca n onl y us e explici t 

representation s o f  information .  Thi s pape r  discusse s th e 
rol e o f  taci t  understandin g i n designing ,  i n orde r  t o 

motivat e a n approac h t o compute r  suppor t  o f  design .  I t 

focuse s o n thre e themes :  (a )  th e nee d t o represen t  nove l 

desig n situations ,  (b )  th e importanc e o f  viewin g 

design s fro m multipl e perspectives ;  an d (c )  th e utilit y 

of  formulatin g taci t  knowledg e i n explici t  language . 

Th e followin g section s discus s h o w thes e thre e 

theme s figur e prominentl y i n analyse s o f  interpreta -

tio n i n desig n methodolog y an d i n a  stud y o f  inter -

pretatio n i n luna r  habita t  design .  Followin g a 

discussio n o f  th e taci t  basi s o f  understanding ,  th e 

philosoph y o f  interpretatio n define s interpretatio n a s 

th e articulatio n o f  taci t  understanding .  The n 

consequence s fo r  compute r  suppor t  fo r  interpretatio n 

ar e drawn ,  an d the y ar e illustrate d b y th e H e r m e s 

system ,  a  prototyp e fo r  supportin g interpretatio n i n th e 

illustrativ e tas k o f  luna r  habita t  design . 
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Interpretat io n i n D e s i g n M e t h o d o l o g y 

The centrality of interpretation to design can be seen in 

semina l  writing s o f  desig n methodologists .  Th e 

followin g summarie s highligh t  th e role s o f  appropriat e 

representation s o f  th e desig n situation ,  alternativ e 

perspectives ,  an d linguisti c explication s o f  taci t 

understandin g withi n th e processe s o f  interpretatio n i n 

design . 

Alexande r  (1964 )  pioneere d th e us e o f  computer s 

fo r  designing .  H e use d the m t o comput e diagram s o r 

pattern s tha t  decompose d th e structura l  dependencie s o f 

a give n proble m int o relativel y independen t 

substructiu-es .  I n thi s way ,  h e develope d explici t 

interpretation s fo r  understandin g a  tas k base d o n a n 

analysi s o f  th e uniqu e desig n situation . 

For  Ritte l  (1973) ,  th e hear t  o f  desig n i s th e 

deliberatio n o f  issue s from  multipl e perspectives . 

Interpretatio n i n desig n i s "a n argumentativ e proces s i n 

th e cours e o f  whic h a n imag e o f  th e proble m an d o f  th e 

solutio n emerge s graduall y a m o n g th e participants ,  a s a 

produc t  o f  incessan t  judgment ,  subjecte d t o critica l 

argimient "  (p .  162) .  Rittel' s  ide a o f  usin g computer s t o 

kee p trac k o f  th e variou s issue s a t  stak e an d alternativ e 

position s o n thos e issue s le d t o th e creatio n o f  issue -

base d informatio n systems . 

Sch6 n (1983 )  argue s tha t  designer s constantl y shif t 

perspective s o n a  proble m b y bringin g variou s 

professionall y traine d taci t  skill s  t o bear ,  suc h a s visua l 

perception ,  graphica l  sketching ,  an d vicariou s 

simulation .  B y experimentin g wit h tentativ e desig n 

moves withi n th e tacitl y  understoo d situation ,  th e 

designe r  discover s consequence s an d make s aspect s o f 

th e structur e o f  th e proble m explicit .  Certai n feature s o f 

th e situatio n com e int o focu s an d ca n b e name d o r 

characterize d i n language .  A s focu s subsequentl y 

shifts ,  wha t  ha s bee n interprete d m a y sli p bac k int o a n 

understandin g tha t  i s onc e mor e tacit ,  bu t  i s  n o w mor e 

developed . 

Interpretat io n i n L u n a r  H a b i t a t  D e s i g n 

As part of an eflFort at developing computer support for 

luna r  habita t  designers ,  thirt y hour s o f  desig n session s 

wer e videotape d an d analyze d (se e Stahl ,  forthcoming) . 

Th e specifie d tas k wa s t o accommodat e fou r  astronaut s 

fo r  4 5 day s o n th e m o o n i n a  cylindrica l  modul e 2 3 fee t 

lon g an d 1 4 fee t  wide . 

A protoco l  analysi s o f  th e designers '  activitie s 

show s tha t  m u c h o f  th e desig n tim e consiste d o f 

processe s o f  interpretation ,  i.e. ,  th e explicatio n o f 

previousl y taci t  understanding .  A s par t  o f  thi s 

interpretation ,  representation s wer e develope d fo r 

describin g pivota l  feature s o f  th e desig n situatio n tha t 

had no t  bee n include d i n th e origina l  specification ; 

I)erspective s wer e evolve d fo r  lookin g a t  th e task ;  an d 

terminolog y wa s define d fo r  explicitl y  naming , 

describing ,  an d communicatin g share d understandings . 

Th e designer s fel t  tha t  a  carefu l  balanc e o f  publi c 

an d privat e spac e woul d b e essentia l  give n th e crew' s 

long-ter m isolatio n i n th e habitat .  A n earl y desig n 

sketc h propose d privat e cre w area s consistin g o f  a  bun k 

abov e a  workspac e fo r  eac h astronaut .  Spac e constraint s 

argue d agains t  this .  Th e traditiona l  conceptio n o f 

privat e spac e a s a  plac e fo r  on e perso n t o ge t  awa y wa s 

made explici t  an d criticize d a s takin g u p to o m u c h 

room .  A s par t  o f  th e interpretiv e designin g process ,  thi s 

concep t  wa s revise d int o a  reinterpretatio n o f  privac y a s 

a gradien t  alon g th e habita t  from  quie t  slee p quarter s t o 

a publi c activit y area .  Thi s notio n o f  degree s o f  privac y 

permitte d greate r  flexibility  i n designing . 

I n anothe r  interchang e relate d t o privacy ,  th e 

conventiona l  America n ide a o f  a  bathroo m wa s 

subjecte d t o critica l  deliberatio n whe n i t  wa s realize d 

tha t  th e placemen t  o f  th e toile t  an d tha t  o f  th e showe r 

wer e subjec t  t o differen t  set s o f  constraint s base d o n lif e 

i n th e habitat .  Th e taci t  acceptanc e o f  th e locatio n o f 

th e toile t  an d showe r  togethe r  wa s mad e explici t  b y 

comparin g i t  t o alternativ e Europea n perspectives .  Th e 

revise d conceptio n permittin g a  separatio n o f  th e toile t 

from  th e showe r  facilitate d a  majo r  desig n 

reorganization . 

I n thes e an d othe r  examples ,  th e designer s neede d 

t o revis e thei r  representation s fo r  understandin g th e 

desig n situation .  The y wen t  from  lookin g a t  privac y a s 

a matte r  o f  individua l  spac e t o reinterpretin g th e whol e 

interio r  spac e a s a  continuu m o f  privat e t o publi c areas . 

Th e conventiona l  America n notio n o f  a  bathroo m 

was compare d wit h othe r  cultura l  model s an d broke n 

d o wn int o separabl e ftmctions  tha t  coul d relat e 

differentl y t o habita t  usag e patterns .  Variou s 

perspective s wer e applie d t o th e problem ,  suggestin g 

n e w possibilitie s an d considerations .  Throug h 

discussion ,  th e individua l  perspective s merge d an d 

nove l  solution s emerged . 

I n thi s interpretiv e process ,  previousl y taci t  feature s 

of  th e desig n becam e explici t  b y bein g name d an d 

describe d i n th e languag e tha t  developed .  Fo r  instance , 

th e fac t  tha t  quie t  activitie s wer e bein g groupe d towar d 

on e en d o f  th e habita t  desig n an d interactiv e one s a t  th e 

othe r  becam e a  topi c o f  conversatio n a t  on e poin t  an d 

th e terminolog y o f  a  "privac y gradient "  wa s propose d t o 

clarif y thi s emergen t  pattern . 
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T h e Taci t  Bas i s o f  U n d e r s t a n d i n g 

Situated cognition theory disputes the prevalent view 

tha t  al l  h u m a n cognitio n i s base d o n explici t  menta l 

representation s suc h a s goal s an d plans .  Winogni d an d 

Flore s (1986 )  hol d tha t  "expert s d o no t  nee d t o hav e 

formalize d representation s i n orde r  t o act "  (p .  99) . 

Althoug h manipulatio n o f  suc h representation s i s ofte n 

useful ,  ther e i s a  backgroun d o f  preunderstandin g tha t 

canno t  b e fiilly  formalize d a s explici t  symboli c 

representation s subjec t  t o rule-governe d manipulation . 

Thi s taci t  preunderstandin g underlie s people' s abilit y  t o 

understan d representation s w h e n the y d o mak e us e o f 

them .  Suchma n (1987 )  concur s tha t  goal s an d plan s ar e 

secondar y phenomen a i n h u m a n behavior ,  usuall y 

arisin g onl y afte r  actio n ha s bee n initiated :  "whe n 

situate d actio n become s i n som e wa y problematic ,  rule s 

and procedure s ar e explicate d fo r  purpose s o f 

deliberatio n an d th e action ,  whic h i s otherwis e neithe r 

rule-base d no r  procedural ,  i s  the n m a d e accountabl e t o 

them "  (p.54) . 

Philosopher s lik e Polany i  (1962) ,  Searl e (1980) , 

and Dreyfu s (1991 )  sugges t  a  variet y o f  reason s w h y 

taci t  preunderstandin g canno t  b e fiilly  formalize d a s 

dat a fo r  computation .  First ,  i t  i s  to o vast :  backgroun d 

knowledg e include s bodil y skill s  an d socia l  practice s 

tha t  resul t  fro m immens e historie s o f  lif e experienc e 

and tha t  ar e generall y transparen t  t o us .  Second ,  i t  mus t 

be taci t  t o fimction:  w e canno t  formulate ,  understand , 

or  us e explici t  knowledg e excep t  o n th e basi s o f 

necessaril y  taci t  preunderstandings . 

Thi s i s no t  t o denigrat e conceptua l  reasonin g an d 

rationa l  planning .  Rather ,  i t  i s  t o poin t  ou t  tha t  th e 

manipulatio n o f  forma l  representation s alon e canno t 

provid e a  complet e mode l  o f  h u m a n understanding . 

Rationa l  though t  i s a n advance d for m o f  cognitio n tha t 

distinguishe s humans .  Accordingly ,  a n evolutionar y 

theoris t  o f  consciousnes s suc h a s Donal d (1991 )  trace s 

th e developmen t  o f  symboli c though t  fro m earlie r 

developmenta l  stage s o f  taci t  knowing ,  showin g h o w 
thes e earlie r  level s persis t  i n rationa l  h u m a n though t  a s 

th e necessar y foundatio n fo r  advance d developments , 

includin g language ,  writing ,  an d compute r  usage . 

The mos t  thoroug h formulatio n o f  a  philosophica l 

foundatio n fo r  situate d cognitio n theor y i s give n b y 

Heidegge r  (1927) ,  th e first  t o poin t  ou t  th e rol e o f  taci t 

preunderstandin g an d t o elaborat e it s implications .  Fo r 

Heidegger ,  w e ar e alway s knowledgeabl y embedde d i n 

our  world ;  thing s o f  concer n i n ou r  situation s ar e 

alread y meaningfu l  i n genera l  befor e w e engag e i n 

cognitiv e activity .  W e kno w h o w t o behav e withou t 

havin g t o thin k abou t  it .  Fo r  instance ,  a n architec t 

designin g a  luna r  habita t  know s h o w t o lif t  a  penci l  an d 

sketc h a  line ,  o r  h o w t o loo k a t  a  drawin g an d se e th e 

roug h relationship s o f  variou s space s picture d there . 

Th e architec t  understand s wha t  i t  i s  t o b e a  designer ,  t o 

critiqu e a  drawing ,  t o imagin e bein g a  perso n walkin g 

throug h th e space s o f  a  floor  plan . 

Heidegge r  define s th e situatio n a s th e architect' s 

context—includin g th e physica l  surroundings ,  th e 

availabl e tools ,  th e circumstance s surroundin g th e tas k 

at  hand ,  an d th e architect' s o w n persona l  o r 

professiona l  aims .  Th e situatio n constitute s a  networ k 

of  significanc e i n term s o f  whic h eac h par t  o f  th e 

situatio n i s alread y meaningfu l  (se e Stahl ,  1975) .  Tha t 

is ,  th e architec t  ha s taci t  knowledg e o f  th e situatio n a s a 

whole ;  i f  somethin g become s a  focu s fo r  th e architect ,  i t 

i s  perceive d a s alread y understoo d an d it s meanin g i s 

define d b y it s relation s t o th e res t  o f  th e situation . 

T o th e architect ,  a  rectangula r  arrangemen t  o f  line s 

on a  piec e o f  pape r  i s no t  perceive d a s meaningles s 

lines ,  but ,  give n th e desig n situation ,  i t  i s  alread y 

understoo d a s a  bun k fo r  astronauts .  Th e bun k i s 

implicitl y  define d a s suc h b y th e desig n task ,  th e share d 

intention s o f  th e desig n team ,  th e othe r  element s o f  th e 

design ,  th e sens e o f  spac e conveye d b y th e design ,  an d 

so o n indefinitely .  Thi s networ k o f  significanc e i s 

backgroun d knowledg e tha t  allow s th e architec t  t o 

thin k abou t  feature s o f  th e design ,  t o m a k e plan s fo r 

changes ,  an d t o discove r  problem s o r  opportunitie s i n 

th e evolvin g design .  A t  an y give n moment ,  th e 

backgroun d i s alread y tacitl y  understoo d an d doe s no t 

nee d t o b e a n objec t  o f  rationa l  though t  manipulatin g 

symboli c representations . 

At  som e poin t  th e architec t  migh t  realiz e tha t  th e 

bun k i s to o clos e t o a  sourc e o f  potentia l  noise ,  lik e th e 

flushing  o f  th e toilet .  Th e explici t  concer n abou t  thi s 

physica l  adjacenc y arise s an d become s somethin g 

importan t  agains t  th e backgroun d o f  relationship s o f 

th e preunderstoo d situation .  Wherea s a  commonsensi -

cal  vie w migh t  clai m tha t  th e bun k an d toile t  wer e 

alread y presen t  an d therefor e thei r  adjacenc y wa s 
alway s ther e b y logica l  implication ,  Heidegge r  propose s 
a mor e comple x realit y i n whic h thing s ar e ordinaril y 

hidde n fro m explici t  concern .  I n variou s ways ,  the y ca n 

become uncovere d an d discovered ,  onl y t o re-submerg e 
soo n int o th e backgroun d a s ou r  focu s move s on . 

I n thi s way ,  ou r  knowledg e o f  th e worl d doe s no t 

consis t  primaril y i n menta l  model s tha t  represen t  a n 

objectiv e reality .  Rather ,  ou r  understandin g o f  thing s 

presuppose s a  taci t  preunderstandin g o f  ou r  situation . 

Onl y a s situate d i n ou r  alread y interprete d worl d ca n 

we discove r  thing s an d construc t  meaningfu l 

representation s o f  them .  Situate d cognitio n i s no t  a 

simplisti c theor y tha t  claim s ou r  knowledg e lie s i n ou r 

physica l  environmen t  lik e word s o n a  sig n post :  i t  i s  a 

sophisticate d philosoph y o f  interpretation . 
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T h e P h i l o s o p h y o f  Interpretat io n 

Human understanding develops through interpretive 

explication .  Accordin g t o Heidegger ,  interpretatio n 

provide s th e pat h fro m tacit ,  uncritica l 

preunderstanding s t o reflection ,  refinement ,  an d 

creativity .  T h e structur e o f  thi s proces s o f  interpretatio n 

reflect s th e inextricabl e couplin g o f  th e interprete r  wit h 

th e situation ,  i.e. ,  o f  peopl e wit h thei r  worlds .  Ou r 

situatio n i s no t  reducibl e t o ou r  preunderstandin g o f  it ; 

i t  offer s untol d surprises ,  whic h m a y cal l  fo r  reflection , 

but  whic h ca n onl y b e discovere d an d comprehende d 

thank s t o ou r  preunderstandin g Often ,  thes e surpris e 

occasion s signa l  breakdown s i n ou r  skillful ,  transparen t 

behavior ,  althoug h w e ca n als o mak e unexpecte d 

discoverie s i n th e situatio n throug h conversation , 

exploration ,  natura l  events ,  an d othe r  occurrences . 

A discover y break s ou t  o f  th e preunderstoo d 

situatio n becaus e i t  violate s o r  goe s beyon d th e networ k 

of  taci t  meaning s tha t  m a k e u p th e preunderstandin g o f 

th e situation .  T o understan d wha t  w e hav e discovered , 

we mus t  explicitl y  interpre t  i t  a s something ,  a s havin g 

a certai n significance ,  a s someho w fittin g int o th e 

alread y understoo d background .  The n i t  ca n merg e int o 

our  comprehensio n o f  th e meaningfii l  situatio n an d 

become par t  o f  th e ne w backgroun d Interpretatio n o f 

somethin g a s somethin g i s alway s a  reinterpretatio n o f 

th e situate d context . 

For  instance ,  th e luna r  habita t  designer s discovere d 

problem s i n thei r  earl y sketche s tha t  the y interprete d a s 

issue s o f  privacy .  Althoug h the y ha d create d th e 

sketche s themselves ,  the y wer e completel y surprise d t o 

discove r  certai n conflict s a m o n g th e interaction s o f 

adjacen t  components ,  lik e th e bunk s an d th e toilet .  O f 

course ,  th e discoverie s coul d onl y occu r  becaus e o f  thei r 

understandin g o f  th e situation ,  represente d i n thei r 

drawing s Th e designer s pause d i n thei r  sketchin g t o 

discus s th e n e w issues .  Firs t  the y debate d th e matte r 

fi-om  variou s perspectives :  experience s o f  previou s 

spac e missions ,  cultura l  variation s i n bathroo m designs , 

technica l  acoiistica l  considerations .  The n the y 

considere d alternativ e conception s o f  privacy ,  graduall y 

developin g a  share d vocabular y tha t  guide d thei r 

revision s an d becam e par t  o f  thei r  interpretatio n o f 

thei r  task .  The y reinterprete d thei r  understandin g o f 

privac y an d represente d thei r  ne w vie w a s a  "privac y 

gradient " 

Thes e theme s o f  representin g th e situation , 

changin g perspectives ,  an d usin g explici t  languag e 

correspon d t o th e three-fol d structur e o f  interpretatio n 

i n Heidegger' s philosophy .  H e articulate s th e 

precondition s o f  interpretatio n as :  (a )  prepossessio n o f 

th e situatio n a s a  networ k o f  preunderstoo d 

significance ;  (b )  previe w o r  expectation s o f  thing s i n 

th e worl d a s bein g structure d i n certai n ways ;  an d (c ) 

preconception ,  a  languag e fo r  expressin g an d 

communicating . 

I n othe r  words ,  interpretatio n never  start s from 

scratc h o r  from  a n arbitrar y assignmen t  o f 

representations ,  bu t  i s a n evolvin g o f  tentativ e 

preunderstanding s an d anticipations .  O n e necessaril y 

start s wit h set s o f  "prejudices "  tha t  hav e bee n hande d 

d o wn historically ;  th e interpretiv e proces s allow s on e t o 

reflec t  upo n thes e preunderstanding s methodicall y an d 

t o refin e ne w meanings ,  perspectives ,  an d 

terminologie s fo r  understanding  thing s mor e 

appropriately . 

C o m p u t e r  S u p p o r t  fo r  Interpretat io n 

The theory of situated cognition and the philosophy of 

interpretatio n stres s h o w differen t  huma n 

understandin g i s from  compute r  manipulation s o f 

arbitrar y symbols .  Thes e theorie s sugges t  th e approac h 

of  augmentin g (rathe r  tha n automating )  huma n 

intelligence .  Accordin g t o thi s approach ,  softwar e ca n 

at  bes t  provid e compute r  representation s fo r  peopl e t o 

interpre t  base d o n thei r  taci t  understandin g o f  wha t  i s 

represented . 

Representation s use d i n compute r  program s mus t  b e 

carefiill y  structure d b y h u m a n programmer s w h o 

understan d th e tas k bein g handle d thoroughly ,  becaus e 

th e compute r  itsel f  simpl y follow s th e rule s i t  ha s bee n 

give n fo r  manipulatin g symbols ,  wit h n o notio n o f  wha t 

thes e symbol s represent .  Peopl e w h o understan d th e 

domai n mus t  codif y thei r  backgroun d knowledg e int o 

softwar e rule s sufficientl y t o mak e th e compute r 

algorithm s generat e result s tha t  wil l  b e judge d correc t 

w h en interprete d b y people .  Onl y i f  a  domai n ca n b e 

strictl y delimite d an d it s associate d knowledg e 

exhaustivel y reduce d t o rules ,  ca n i t  b e completel y 

automated . 

M a ny task s lik e luna r  habita t  desig n tha t  cal l  fo r 

compute r  suppor t  d o no t  hav e suc h strictl y delimite d 

domain s wit h fiill y  catalogue d an d formalize d 

knowledg e bases .  Thes e domain s m a y requir e 

exploratio n o f  problem s neve r  befor e considered , 

assumptio n o f  creativ e viewpoints ,  o r  formulatio n o f 

innovativ e concepts .  Softwar e t o suppor t  designer s i n 

suc h task s shoul d provid e facilitie s fo r  th e creatio n o f 

ne w representation s an d flexible  modificatio n o f  ol d 

ones .  A s th e discussio n o f  Alexande r  emphasized ,  th e 

abilit y  t o develo p appropriat e representation s 

dynamicall y i s critical .  Becaus e the y captur e 

understanding s o f  th e situatio n tha t  evolv e throug h 
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processe s o f  interpretation ,  representation s nee d t o b e 

modifiabl e durin g th e desig n proces s itsel f  an d canno t 

adequatel y b e anticipate d i n advanc e o r  provide d onc e 

and fo r  all . 

The concep t  o f  a n objective ,  coheren t  bod y o f 

domai n knowledg e i s misleading .  A s Ritte l  said ,  non -

routin e desig n i s a n argumentativ e proces s involvin g 

th e interpla y o f  unlimite d perspectives ,  reflectin g 

differin g an d potentiall y  conflictin g technica l  concerns , 

persona l  idiosyncrasies ,  an d politica l  interests . 

Softwar e t o suppor t  desig n shoul d captur e thes e 

alternativ e deliberation s o n importan t  issues ,  a s wel l  a s 

documen t  specifi c  solutions .  Furthermore ,  becaus e al l 

desig n knowledg e ma y b e relativ e t o perspectives ,  th e 

compute r  shoul d b e use d t o defin e a  networ k o f  over -

lappin g perspective s b y whic h t o organiz e issues , 

rationale ,  sketches ,  componen t  parts ,  an d terminology . 

As Scho n emphasized ,  interpretiv e desig n relie s o n 

movin g fro m taci t  skill s  t o explici t  conceptualizations . 

Additionally ,  desig n wor k i s inherentl y communicativ e 

and increasingl y collaborative ,  wit h high-tec h design s 

requirin g successiv e team s o f  designers ,  implementors , 

and maintainers .  Softwar e t o suppor t  collaborativ e 

desig n shoul d provid e a  languag e facilit y  fo r  designer s 
t o develo p a  forma l  vocabular y fo r  expressin g thei r 

ideas ,  fo r  communicatin g the m t o fiiture  collaborators , 

and fo r  formall y representin g the m withi n computer -

executabl e software .  A n end-use r  languag e i s neede d 

tha t  provide s a n extensibl e domai n vocabulary ,  i s 

usabl e b y non-programmers ,  an d encourage s reus e an d 

modificatio n o f  expressions . 

Heidegger' s analysi s o f  interpretatio n suggest s tha t 

most  o f  th e informatio n tha t  woul d b e usefii l  t o 

designer s m a y b e mad e explici t  a t  som e m o m e n t  o f 

interpretatio n durin g designing .  O n e strateg y fo r 

accumulatin g a  usefii l  knowledg e bas e i s t o hav e th e 

softwar e captiu- e knowledg e tha t  become s explici t  whil e 

th e softwar e i s bein g used .  A s successiv e luna r  habitat s 

ar e designe d o n a  system ,  issue s an d alternativ e 

deliberation s ca n accumulat e i n it s issu e base ;  n e w 

perspective s ca n b e define d containin g thei r  o w n 

modification s o f  terminolog y an d criti c  rules ;  th e 

languag e ca n b e expande d t o includ e mor e domai n 

vocabulary ,  conditiona l  expressions ,  an d quer y 

formulations .  I n thi s way ,  potentiall y  relevan t 

informatio n i s capture d i n format s usefii l  fo r  designers , 

becaus e i t  i s a  produc t  o f  h u m a n interpretation . 

Thi s i s a n evolutionary ,  bootstra p approach ,  wher e 

th e softwar e ca n no t  onl y suppor t  individua l  desig n 

projects ,  bu t  simultaneousl y facilitat e th e accumulatio n 

of  expertis e an d viewpoint s i n open-ended ,  explorator y 

domains .  Thi s mean s tha t  th e softwar e shoul d mak e i t 

eas y fo r  designer s t o formaliz e thei r  knowledg e a s i t 

becomes explicit ,  withou t  requirin g excessiv e 

additiona l  efiFort .  Th e softwar e shoul d rewar d it s user s 

fo r  increasin g th e compute r  knowledg e bas e b y 

performin g usefii l  task s wit h th e n e w information ,  lik e 

pro\idin g documentation ,  communicatin g rationale , 

an d facilitatin g reus e an d modificatio n o f  relevan t 

knowledge . 

The Herme s Syste m 

In Greek mythology, Hermes supported human 

interpretatio n b y providin g th e gif t  o f  spoke n an d 

writte n languag e an d b y deliverin g th e message s o f  th e 

gods ,  A  prototyp e softwar e syste m name d H e r m e s ha s 

bee n designe d t o suppor t  th e precondition s o f 

interpretatio n (a )  b y representin g th e desig n 

constructio n situatio n fo r  prepossession ,  (b )  b y provid -

in g alternativ e perspective s fo r  preview ,  an d (c )  b y 

includin g a n end-use r  languag e fo x preconception . 

I t  support s taci t  knowin g b y encapsulatin g (a ) 

mechanism s fo r  analyzin g desig n situation s usin g 

interpretiv e critic s (Fischer ,  e t  al. ,  1993) ,  (b )  alternativ e 

set s o f  informatio n organize d i n name d perspective s 

(Stahl ,  1993) ,  an d (c )  hypermedi a computation s 

expresse d i n languag e term s (Stahl ,  e t  al. ,  1992) .  I n 

eac h o f  thes e cases ,  th e hidde n complexitie s ca n b e 

made explici t  upo n demand ,  s o th e designe r  ca n reflec t 

upo n th e informatio n an d modif y (reinterpret )  it . 

Hermes is a knowledge-representation substrate for 

buildin g computer-base d desig n assistant s (lik e tha t  i n 

Figur e 1) .  I t  provide s variou s medi a fo r  designer s t o 

buil d forma l  representation s o f  desig n knowledge .  T h e 

hypermedi a networ k o f  knowledg e correspond s t o th e 
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Figur e L  A  vie w o f  th e H e r m e s desig n environment , 

showin g (lef t  t o right)  a  dialogu e fo r  browsing ,  a  vie w o f 

th e issu e base ,  a  criti c  message ,  a  constructio n area ,  an d 

a butto n fo r  changin g interpretiv e perspectives . 
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desig n situation .  Node s o f  th e knowledg e 

representatio n ca n b e textua l  statement s fo r  th e issu e 

base ,  C A D graphic s fo r  sketches ,  bitma p image s t o 

illustrat e ideas ,  soun d fo r  audi o commentary ,  o r 

languag e expression s fo r  critic s an d queries . 

H e r m e s support s th e collaborativ e natur e o f  desig n 

by multipl e team s throug h it s perspective s mechanis m 

Thi s allow s user s t o organiz e knowledg e i n th e syste m 

int o over-lappin g collections .  Drawings ,  definition s o f 

domai n term s i n th e language ,  computation s fo r  criti c 

rules ,  an d annotation s i n th e issu e bas e ca n b e groupe d 

togethe r  fo r  a  project ,  a  technica l  specialty ,  a n 

individual ,  a  team ,  o r  a n historica l  version .  Ever y 

actio n i n H e r m e s take s plac e withi n som e define d 

perspective ,  whic h determine s wha t  version s o f 

informatio n ar e currentl y accessible . 

Th e H e r m e s languag e pervade s th e system , 

definin g mechanism s fo r  browsing ,  displaying ,  an d 

critiqmn g al l  information .  Thi s mean s tha t  designer s 

ca n refin e th e representations ,  views ,  an d expression s 

of  al l  form s o f  domai n knowledg e i n th e syste m 

Vocabular y i n th e languag e i s modifiabl e an d ever y 

expressio n ca n b e encapsulate d b y a  name .  Th e synta x 

i s English-like ,  i n a n effor t  t o mak e statement s i n th e 

languag e easil y interpretable .  Th e languag e i s 

declarative ,  s o user s nee d no t  b e bothere d wit h explici t 

sequentia l  programmin g concerns .  Combine d wit h th e 

perspective s mechanism ,  th e languag e permit s 

designer s t o defin e an d refin e thei r  o w n interpretations . 

Thi s allow s th e H e r m e s substrat e t o suppor t  multipl e 

situate d interpretations . 

C o n c l u s i o n 

The theory of situated cognition argues that only 

people' s taci t  preunderstandin g ca n mak e dat a 

meaningfu l  i n context .  Neithe r  peopl e no r  computer s 

alon e ca n tak e advantag e o f  hug e store s o f  data ;  suc h 

informatio n i s valueles s unles s designer s us e i t  i n thei r 

interpretation s o f  desig n situations .  Th e dat a handlin g 

capabilitie s o f  computer s shoul d b e use d t o suppor t  th e 

uniquel y h u m a n abilit y  t o understand .  Th e philosoph y 

of  interpretatio n suggest s tha t  severa l  aspect s o f  h u m a n 

understandin g an d collaboratio n ca n b e supporte d wit h 

mechanism s lik e thos e i n He rme s fo r  refinin g 

representation s o f  th e desig n situation ,  fo r  creatin g 

alternativ e perspective s o n th e task ,  an d fo r  sharin g 

linguisti c expressions .  Together ,  situate d cognitio n 

theor y an d Heidegger' s philosoph y o f  interpretatio n 

provid e a  theoretica l  fi-amework  fo r  a  principle d 

approac h t o compute r  suppor t  fo r  designers '  siUiate d 

interpretatio n i n th e informatio n age . 

A c k n o w l e d g m e n t s 

This paper is indebted to Gerhard Fischer, Ray McCall, 

Kumiy o Nakakoji ,  Jonatha n Ostwald ,  an d Tamar a 

Sumner ,  w h o helpe d t o focu s it ,  an d t o th e H C C 

researc h grou p a t  th e Universit y o f  Colorad o generally , 

whos e idea s an d system s i t  trie s t o groun d theoreticall y 

an d exten d practically . 

Re fe rence s 

Alexander C (1964) Notes on the Synthesis of Form. 
Cambridge :  Harvar d Universit y Pres s 

Donal d M (\99\ )  Origin s o f  th e M o d e m Mind :  Thre e Stage s 
i n th e Evolutio n o f  Cultur e an d Cognition .  Cambridge : 
Harvar d Universit y Press . 

Dreyfu s H  (1991 )  Being-in-the-World :  A  Commentar y o n 
Heidegger' s Bein g an d Time ,  Divisio n I .  Cambridge :  MT T 
Press . 

Ehn P  (1988 )  Work-Oriente d Desig n o f  Compute r  Artifact s 
Stockholm :  Arbetslivscentrum . 

Fische r  G ,  Nakakoj i  K ,  Ostwal d J ,  Stah l  G ,  Sumne r  T  (1993 ) 
Embeddin g Computer-Base d Critic s i n th e Context s o f 
Design .  I n Proc .  oflnterCH I  '93 . 

Heidegge r  M (1927 )  Sei n un d Zeit .  Tubingen :  Niemeyer . 
Translation :  Heidegge r  M (1962 )  Bein g aru l  Time .  N e w 
York :  Harpe r  &  Row . 

Polany i  M (1962 )  Persona l  Knowledge .  London :  Routledg e & 
Kegan Paul . 

Ritte l  H ,  Webbe r  M (1973 )  Dilemma s i n a  Genera l  Theor y o f 
Planning .  Polic y Science .  4 :  155-169 . 

Searl e J  (1980 )  Minds ,  Brains ,  an d Programs .  Th e Behaviora l 
and Brai n Sciences .  3 . 

SchOn D  (1983 )  77i e Reflectiv e Practitioner .  N e w York :  Basi c 
Books . 

Stah l  G  (1975 )  Hermeneutic s an d Socia l  Theory :  Inteipretin g 
and Transformin g Ou r  World .  Ph.D .  Diss. ,  Dept .  o f 
Philosophy ,  Northwester n Univ . 

Stah l  G  (1993 )  Supportin g Interpretatio n i n Design .  Journa l 
of  Architectur e an d Plannin g Research . 

Stah l  G  (forthcoming )  Interpretatio n i n Design :  Th e Proble m 
of  Taci t  an d Exphci t  Understandin g i n Compute r  Suppor t 
of  Cooperativ e Design .  Ph.D .  Diss. ,  Dept .  o f  Compute r 
Science ,  Univ .  o f  Colorado . 

Stah l  G ,  McCal l  R ,  Pepe r  G  (1992 )  Extendin g Hypermedi a 
wit h a n Inferenc e Language :  a n Alternativ e t o Rule-Base d 
Exper t  Systems .  I n Proc .  o f  th e I B M FT L Conference : 
Exper t  System s (Octobe r  19-21 ,  1992) . 

Suchman L  (1987 )  Plan s an d Situate d Actions :  th e Proble m 
of  Huma n Machin e Communication .  Cambridge : 
Cambridg e Universit y Press . 

Winogra d T ,  Flore s F  (1986 )  Understandin g Computer s an d 
Cognition :  A  Ne w Foundatio n fo r  Design .  N e w Yoik : 
Addison-Wesley . 

970 


	cogsci_1993_965-970



