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GETTING A N D USIN G CONTEXT: 

FUNCTIONAL CONSTRAINTS 

ON T H E 

ORGANIZATION O F K N O W L E D GE 

James A. Galamboa 
and 

Joh n B .  Blac k 

Yale University 
Cognitiv e Scienc e Progra m 

Studie s o f  tex t  comprehensio n (Bower ,  Black ,  an d 
Turne r  1970 ,  Mandle r  an d Johnso n 1077 ,  Schan k an d 
Abelson ,  1077 )  hav e relie d o n th e notio n o f  a  scrip t  o r 
schema .  A  scrip t  represent s worl d knowledg e abou t 
c o m m on activities ,  events ,  an d situations .  I t  include s 
informatio n abou t  th e component s o f  thes e activitie s an d 
th e relation s amon g th e components .  I n thi s pape r  w e 
examin e script s fo r  c o m m o n activitie s (e.g. ,  cashin g a 
check ,  o r  goin g t o restaurants )  a s thej r  exis t  prio r  t o thei r 
instantiatio n i n prose .  T h e question s addresse d i n thi s 
pape r  are :  H o w i s th e scrip t  knowledg e structur e 
accessed ? an d onc e th e scrip t  i s  accesse d ho w ar e it s 
component s m a d e available ? I n othe r  words ,  sinc e 
contex t  i s s o importan t  i n comprehension ,  w e wan t  t o 
kno w ho w w e ge t  a  contex t  an d onc e w e hav e it ,  h o w 
doe s i t  hel^ ? 

Schan k an d Abelso n discus s ho w th e scrip t  knowledg e 
structur e i s  activate d durin g th e comprehensio n o f 
narrative .  Cleari y th e easies t  wa y t o invok e a  particula r 
knowledg e structur e i s t o refe r  t o i t  b y  name .  Thu s i f 
th e narrativ e explicitl y  mention s a  situation ,  th e retrieva l 
of  th e knowledg e structur e shoul d b e straightforward . 
T h b ca n b e don e b y a  titl e o f  a  passage ,  o r  b y settin g 
statements .  W e ar e intereste d i n case s wher e th e contex t 
i s  no t  give n explicitly .  Implici t  referenc e t o th e activit y 
ca n b e m a d e i n a  numbe r  o f  ways .  Fo r  instanc e a  goa l 
mentione d i n th e narrativ e ca n serv e a s acces s cu e fo r  th e 
scrip t  typicall y involve d i n accomplishin g tha t  goa l  W e 
ar e concerne d wit h a  differen t  cas e wher e th e 
presentatio n o f  on e o f  th e aetion a i n th e scrip t  lead s t o 
th e accessin g o f  th e scrip t  itself .  Thu s o n encounterin g 
th e sentence : 

John walked through the door 

and saw the head waiter. 

in a narrative, the restaurant script should be activated 
t o contextualiz e subsequen t  sentences . 

We tes t  th e clai m tha t  componen t  action s wil l  serv e a s 
acces s cue s fo r  thei r  script s i f  thos e action s ar e 
diatinetiv t  t o th e script .  A n actio n i s distinctiv e t o a 
scrip t  i f  tha t  actio n i s  performe d i n fe w i f  an y othe r 
scripts .  Thus ,  fo r  th e restauran t  script ,  th e actio n S E E 
T H E H E A D W A I T E R i s highl y distinctive ,  sinc e i t  occur s 
i n fe w i f  an y othe r  activities .  Th e actio n o f  walkin g 
throug h th e doo r  occur s i n s o man y activitie s tha t  i t  i s 
extremel y lo w i n distinctivenes s t o th e restauran t  script . 
Thi s aspec t  o f  scrip t  structur e ha s bee n develope d an d 
examine d i n Galambos ,  108 1 an d 1082 ,  an d Galambo s 
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and Black ,  1081 . 

We are also concerned with how the components of a 
scrip t  becom e availabl e whe n th e scrip t  i s  accessed .  Th e 
questio n her e i s whethe r  accessin g th e scrip t  make s al l  it s 
component s immediatel y availabl e o r  whethe r  som e 
component s hav e a  mor e prominen t  status .  I n othe r 
experiment s (Galambo s an d Rips ,  1082) ,  w e hav e define d 
a measur e o f  prominenc e calle d eentnlity .  Th e 
centralit y o f  a n actio n i s a  measur e o f  th e importanc e o f 
th e actio n t o th e performanc e o f  th e mai n goa b o f  th e 
activity .  Fo r  example ,  i n th e restauran t  activit y th e 
actio n E A T T H E M E A L i s highl y centra l  Ou r  hypothesi s 
i s tha t  centra l  action s shoul d hav e a  greate r  availabilit y 
tha n les s importan t  actbn a whe n usin g a n accesse d 
contex t  t o ai d comprehension . 

Note that it is possible to select actions in such a way 
tha t  thes e tw o dimension s ar e independent .  Th e 
distinctiv e seein g th e hea d waite r  actio n i s  no t 
particularl y centra l  t o dinin g a t  restaurants ,  an d th e 
centra l  ea t  th e mea l  actio n i s no t  particulari y distinctiv e 
(sinc e eatin g ca n occu r  i n man y othe r  contexts ;  a  plane , 
at  home ,  a  picnic ,  etc.) .  I n term s o f  thes e dimension s ou r 
hypothese s ar e tha t  th e distinctivenes s o f  a n actio n 
shoul d determin e whethe r  o r  no t  th e scrip t  i s  accessed . 
T h e centralit y o f  a n actio n shoul d influenc e whethe r  th e 
actio n become s availabl e whe n th e scrip t  ha s bee n 
accessed .  W e designe d a  reactio n tim e experimen t  i n 
orde r  t o tes t  thes e hypotheses . 

The subjects' task was to decide whether or not two 
presente d actio n phrase s wer e component s o f  th e sam e 
activity .  T h e firs t  phras e wa s presente d o n a  C R T scree n 
fo r  150 0 msec .  Thi s phras e the n disappeared ,  an d th e 
secon d phras e wa s presented .  T h e secon d phras e 

remaine d o n th e scree n unti l  th e subjec t  responded .  Th e 
respons e latenc y wa s measure d fro m th e onse t  o f  th e 
secon d phras e t o th e subject' s response . 

Four actions from each of 22 activities were chosen to 
sampl e th e combination s o f  hig h an d lo w leve b o f  bot h 
centralit y an d distinctiveness .  Thu s fro m eac h activit y 
one actio n (Hi-C/Lo-D )  wa s hig h i n centralit y i n th e 
activit y an d lo w i n distinctiveness ,  a  secon d actio n (Lo -
C/Hi-D )  wa s lo w i n centralit y an d hig h i n distinctiveness . 
T h e thir d actio n (Hi-C/Hi-D )  hig h i n bot h centralit y an d 
distinctiveness ,  an d th e fourt h wa s Lo-C/Lo-D .  Fo r 
exampl e th e fou r  action s selecte d i n th e activit y o f 
cashin g a  chec k were : 



Actio n TjFp i 

Hi-C/Lo-0 

Lo-C/Hi-0 

Hi-C/Hi-0 

Lo-C/Lo-0 

Actio n 

vri t* joar signttur* 

raeord tht taount 

go to b*nk 

Mit in I IR« 

Twelv e pair s o f  action s wer e constructe d fo r  eac h 
activit y b y combinin g th e fou r  type s o f  action s i n al l 
pair s a t  eac h order .  Thes e twelv e condition s wer e 
equate d fo r  lengt h an d wor d frequency .  T h e sequentia l 
presentatio n orde r  o f  th e tw o action s matche d th e rea l 
orde r  o f  th e action s fo r  exactl y hal f  o f  th e trial s i n eac h 
condition . 

Stimul i  wer e constructe d fo r  eac h subjec t  s o tha t  al l 
12 condition s an d al l  2 2 activitie s wer e equall y 
represented ,  bu t  eac h actio n wa s presente d onl y once . 
Ther e wer e a n equa l  numbe r  o f  negativ e trial s usin g 
action s no t  involve d i n th e positives .  Twenty-fou r  Yal e 
undergraduate s participate d i n th e experiment . 

T h e mea n R T s fo r  eac h o f  th e twelv e (positive ) 
condition s were : 

Conditio n 

HI-C/Hi- 0 
Lo-C/Hi- 0 
Lo-C/Hi- 0 

Hi-C/Hi-0 
Hi-C/HI- 0 
Lo-C/HI- 0 

Hi-C/Lo-0 
Hi-C/Lo- 0 
Hi-C/Lo- 0 

Lo-C/Lo-0 
Lo-C/Lo- 0 
Lo-C/Lo- 0 

- > Hi-C/Lo- 0 
- > Hi-C/Hi- 0 
- > Hi-C/Lo- 0 

-> Lo-C/Hi-0 
- > Lo-C/Lo- 0 
- > Lo-C/Lo- 0 

-> Hi-C/Hi-0 
- > Lo-C/Hi- 0 
- > Lo-C/Lo- 0 

-> Hi-C/Hi-0 
- > Hi-C/Lo- 0 
- > Lo-C/Hi- 0 

Hta n 

873 
880 
9S4 

898 
1059 
963 

986 
1124 
1081 

1193 
1013 
1073 

T h e nomenclatur e her e i s perspicuous ;  fo r  exampl e th e 
firs t  entr y indicate s tha t  a  highl y centra l  an d highl y 
distinctiv e actio n wa s presente d i n th e firs t  positio n 
followe d (afte r  1. 5 seconds )  b y a  highl y centra l  bu t  non -
distinctiv e action ,  an d th e mea n reactio n tim e wa s 87 3 
msec. 

I f  w e ar e righ t  tha t  distinctiv e action s acces s thei r 
script ,  the n condition s wher e a  distinctiv e actio n (Lo -
C/Hi- D o r  Hi-C/Hi-D )  b  presente d Tirs t  shoul d facilitat e 
th e response .  Thi s i s becaus e th e scrip t  shoul d b e 
accesse d i n th e 1. 5 second s befor e th e secon d actio n i s 
presented .  Havin g th e appropriat e contex t  shoul d spee d 
th e interpretatio n an d processin g o f  th e secon d action ,  a s 
wel l  a s simplif y th e samenes s decision .  W h e n th e firs t 
actio n i s no t  distinctiv e (Hi-C/Lo- D o r  Lo-C/Lo-D) ,  the n 
th e scrip t  i s  no t  accesse d an d subject s mus t  tr y t o acces s 
a contextualizin g structur e whe n th e secon d actio n i s 
presented .  Thi s predictio n i s equivalen t  t o a  compariso n 
of  th e Tirs t  si x an d th e las t  si x mean s above .  T h e firs t  si x 
containe d a  distinctiv e actio n i n th e Urs t  ptositio n 

(  /Hi-D) .  T h e predictio n wa s confirmed .  T h e 
differenc e betwee n th e tw o set s o f  mean s wa s significan t 
\mi n f"(l,35 )  =  7.31 ,  p  <  .02! .  T h e contex t  accesse d b y a 
distinctiv e firs t  actio n doe s hel p subject s t o confir m tha t 
th e secon d actio n i s i n th e sam e script . 

O ur  secon d predictio n involve s th e centralit y o f  th e 
secon d action s followin g distinctiv e fus t  actions .  Centra l 
action s ar e th e mai n goal s an d component s o f  th e 
activity .  Thi s prominenc e shoul d b e represente d i n th e 
organizatio n o f  th e underlyin g knowledg e structure . 
W h en th e scrip t  i s  accesse d b y a  distinctiv e firs t  action , 
centra l  secon d action s shoul d b e confirme d mor e quickl y 
as component s o f  tha t  scrip t  compare d wit h les s centra l 
secon d actions .  Thi s predictio n i s teste d b y a  compariso n 
of  th e fus t  thre e an d secon d thre e mean s i n th e lis t  abov e 
(  /Hi- D - > Hi-C /  vs .  /Hi- D - > Lo -
C/  ) .  I n th b cas e th e M i n F '  wa s no t  significan t 
but  th e F  fo r  th e subject s wa s 4.8 3 whic h wa s significan t 
at  th e .0 4 leve l  fo r  on e an d 2 3 degree s o f  freedo m [fo r 
materials ,  F[l,2l )  =  2.03 ,  p  <  .18) .  Thu s th e clai m tha t 
centra l  action s ar e mor e availabl e tha n non-centra l 
action s whe n th e scrip t  i s  accesse d als o receive d a  certai n 
amount  o f  support . 

I t  i s  possibl e t o examin e mor e fme-graine d prediction s 
fo r  thes e data .  Perhap s th e pures t  tes t  o f  ou r 
assumption s ca n b e obtaine d b y comparin g condition s Lo -
C/Hi- D - > Hi-C/Lo- D an d Hi-C/Lo- D - > Lo-C/Hi-D . 
T h b compare s th e sam e action s i n differen t  presentatio n 
order .  Clearl y th e preferre d orde r  b  whe n th e dbtinctir e 
(non-central )  actio n b  presente d befor e th e centra l  (non -
dbtinctive )  action .  T h e His t  actio n accesse s th e scrip t 
and sinc e th e centralit y o f  th e secon d actio n make s i t 
mor e availabl e fo r  confirmation .  T h e reverse d orde r 
shoul d b e m u c h mor e difficul t  sinc e th e scrip t  b  no t 
accesse d b y th e Hrs t  actio n an d secon d actio n b  no t 
prominen t  i n th e script .  Ther e b  a  ver y larg e differenc e 
(16 0 msec )  i n favo r  o f  th e optima l  orde r  o f  thes e tw o 
actio n types .  T h e poin t  b  tha t  th e optima l  orde r  b 
facilitativ e becaus e i t  exploit s th e functiona l  organizatio n 
of  th e knowledg e structure . 

T h e result s o f  th b experimen t  indicat e th e presenc e o f 
tw o functiona l  constraint s o n th e organizatio n o f 
knowledg e abou t  c o m m o n activities .  Knowledg e 
structure s (lik e th e script s examine d here )  ar e use d t o 
provid e contex t  t o bette r  understan d experience .  T h b 
implie s tha t  th e knowledg e structure s ca n b e quickl y 
accesse d whe n th e nee d fo r  the m become s apparent . 
W h en a n isolate d actio n b  encountere d i t  b  necessar y t o 
fin d a  contex t  int o whic h i t  Ats .  T h e organizatio n o f 
knowledg e structure s mus t  reflec t  th b necessity .  T h e 
dbtinctivenes s o f  a n actio n t o a  scrip t  ca n b e represente d 
as a  lin k t o th e superordinat e scrip t  concept .  I f  a 
dbtinctiv e actio n b  encountered ,  the n th b lin k ca n b e 
traverse d an d th e scrip t  concep t  retrieved .  I f  th e actio n 
b no t  dbtinctiv e the n eithe r  th e retrieva l  pat h b 
unavailabl e o r  to o m a n y availabl e script s ar e accesse d 
and th e contex t  b  ambiguous .  Dbtinctiv e action s the n 
provid e on e wa y t o fin d a n unambiguou s context .  O u r 
result s demonstrat e tha t  dbtinctivenes s b  a  relevan t 
structura l  characterbti c i n th e functiona l  organizatio n o f 
knowledg e structure s fo r  c o m m o n activities . 

A secon d functiona l  constrain t  i s  tha t  knowledg e 
structure s mus t  organiz e informatio n i n suc h a  wa y a s t o 
hav e th e necessar y component s availabl e fo r  utilizatio n 
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by th e comprehensio n processes .  I n othe r  words ,  havin g 
a contex t  mean s (amon g othe r  things )  bein g abl e t o 
generat e prediction s abou t  subsequen t  inpu t  i n orde r  t o 
lesse n th e processin g loa d whe n tha t  inpu t  L s encountered . 
Thi s constrain t  woul d b e satisfie d i f  a  Ib t  o f  al l 
informatio n tha t  coul d possibl y b e relevan t  t o th e contex t 
wer e activate d whe n th e contex t  wa s retrieved . 
Alternatively ,  sinc e som e o f  th e informatio n i n a 
contextualizin g knowledg e structur e i s likel y t o b e mor e 
relevant ,  i t  migh t  b e tha t  thi s mor e relevan t  informatio n 
i s mor e availabl e o r  mor e easil y accessed .  Suc h relevan t 
informatio n migh t  includ e th e mai n goal s o f  th e activit y 
and th e mos t  importan t  action s i n th e performanc e o f 
thos e goals .  I f  th e comprehensio n syste m ca n kee p onl y a 
limite d amoun t  o f  informatio n abou t  a  contex t  availabl e 
fo r  prediction ,  the n thi s informatio n i s probabl y th e bes t 
sor t  t o have .  Fo r  instance ,  i f  th e restauran t  contex t  b 
involve d i n a  narrativ e the n i t  i s  a  ver y goo d predictio n 
tha t  subsequen t  inpu t  wil l  includ e somethin g abou t  th e 
actio n o f  eating .  Ou r  result s indicat e tha t  thi s mor e 
centra l  informatio n doe s benefl t  fro m a  greate r 
availabilit y  onc e th e contex t  i s  accessed .  Her e agai n w e 
hav e demonstrate d a n importan t  aspec t  o f  th e functiona l 
organizatio n o f  knowledg e structures . 

I n conclusion ,  w e tak e th b researc h t o b e a  beginnin g 
i n th e specificatio n th e functiona l  organizatio n o f 
informatio n i n knowledg e structure s fo r  commo n 
activities .  Furthermore ,  w e thin k ou r  result s outlin e a 
theor y o f  gettin g an d usin g contex t  i n orde r  t o 
understan d experience . 
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