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Use o f  Goal-Pla n Knowledg e 
I n Understandin g Storie s 

Edward E. Smith & Allan M. Collins 
Bol t  Berane k an d Newman Inc . 

Ther e seem s t o b e a  growin g 
consensu s amon g researcher s tha t 
understandin g a  stor y involve s 
constructin g a  representatio n o f  th e 
characters '  goal s an d plan s (e.g. , 
Rumelhart ,  1977 ;  Schan k &  Abelson ,  1977 ; 
Wilensky ,  1978) .  Ther e is ,  however , 
relativel y littl e experimenta l  evidenc e 
fo r  people' s on-lin e constructio n o f  suc h 
goal-pla n representations ,  an d th e 
purpos e o f  th e presen t  experimen t  wa s t o 
provid e suc h evidence . 
In our paradigm, subjects are 
presente d a  five-lin e story ,  on e lin e (o r 
sentence )  a t  a  time .  Subject s pres s a 
butto n a s soo n a s the y understan d a 
sentence ,  an d th e sequenc e o f  readin g 
time s obtaine d wit h a  particula r  stor y i s 
assumed t o offe r  a  line-by-lin e 
descriptio n o f  th e proces s whereb y a 
representatio n i s constructe d fo r  tha t 
story .  Th e genera l  ide a behin d ou r 
stud y wa s t o systematicall y delet e 
mentio n o f  certai n goal s an d plan s neede d 
t o understan d th e story ,  an d t o se e i f 
reader s the n too k longe r  a t  line s wher e 
the y woul d hav e t o infe r  thes e missin g 
goal s an d plans . 
To get more specific, we have to 
deal  wit h a  stor y i n detail .  Conside r 
the n th e followin g stor y abou t  a n 
operation . 
1. While John was laid off, his 

wif e becam e seriousl y ill . 
2. John needed money to pay for an 

operation . 

3a. He decided to borrow money from 
hi s Uncl e Harry . 

3b. He would give his Uncle Harry a 
quic k call . 

3c.  H e ha d t o fin d ou t  Uncl e Harry' s 
phone number . 

4. John reached for the most recent 
suburba n directory . 

5. John was overjoyed Uncle Harry 
agree d t o th e loan . 

By ou r  analysis ,  thi s stor y ca n b e 
represente d b y fou r  level s o f  embedde d 
goal s an d 
contain s on e 
plan .  A t  th e 
John' s goa l 
(a n inferenc e 
of  gettin g 

plans ,  wher e eac h leve l 
goal  an d it s associate d 

firs t  o r  to p leve l  woul d b e 
of  hi s wif e gettin g bette r 
fro m lin e 1 )  an d hi s pla n 

her  a n operatio n (inferenc e fro m lin e 2 ) .  A 
"operation "  plan , 
perso n hav e money , 
becomes th e goa l 

preconditio n fo r  th e 
however ,  i s  tha t  th e 

and thi s preconditio n 
at  th e secon d leve l  (i t 

i s  explicitl y  state d i n lin e 2 ) ,  whil e 
th e pla n a t  th e secon d leve l  i s  t o borro w 
money (se e lin e 3a) .  Th e "borrow "  pla n 
als o ha s a  precondition ,  namel y bein g i n 
contac t  wit h th e lender ,  an d thi s become s 
th e goa l  a t  th e thir d leve l  (se e lin e 
3b) ;  th e pla n a t  thi s leve l  i s  t o phon e 
th e lende r  (se e lin e 3b) .  Finally ,  th e 
"phone "  pla n ha s a s a  preconditio n tha t 
one kno w th e telephon e number ,  an d thi s 
i s th e goa l  a t  th e fourt h leve l  (se e lin e 
3c) ;  th e pla n a t  thi s leve l  i s  t o us e th e 
director y (se e lin e 4 ) . 
None of our subjects saw this full 
versio n o f  th e operatio n story .  Rathe r 
the y sa w a  versio n wit h tw o line s 
deleted .  A s a n example ,  som e subject s 
rea d th e stor y wit h line s 3 a an d 3 b 
deleted .  We expecte d thes e subject s t o 
be relativel y slo w i n readin g lin e 3 c 
becaus e ther e i s a  sizeabl e ga p betwee n 
th e goa l  mentione d i n i t  an d th e goa l 
and pla n give n b y th e directl y precedin g 
lin e 2 .  Tha t  is ,  b y deletin g line s 3 a 
and 3b ,  w e gappe d a  coupl e level s o f 
goal s an d plan s an d ou r  subject s mus t 
fil l  thi s ga p whe n readin g lin e 3c ,  whic h 
shoul d tak e time .  When thes e subject s 
get  t o lin e 4 ,  however ,  the y shoul d rea d 
i t  relativel y quickly ;  fo r  no w ther e i s 
no ga p i n th e underlyin g goal-pla n 
representatio n tha t  need s t o b e filled . 
I n contras t  t o th e cas e jus t  described , 
othe r  subject s rea d th e operatio n stud y 
wit h line s 3 b an d 3 c deleted .  Thes e 
subject s shoul d rea d lin e 3 a relativel y 
quickl y (ther e i s n o ga p t o fil l  i n th e 
goal-pla n representation) ,  bu t  rea d lin e 
4 relativel y slowl y (tw o level s o f  goal s 
and plan s hav e bee n gapped ,  an d nee d t o 
be fille d a t  thi s point) -
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So,  b y varyin g whic h line s o f  th e 
stor y ar e deleted ,  w e ca n manipulat e th e 
siz e o f  th e ga p tha t  a  reade r  mus t  fil l 
when readin g a  particula r  stor y line . 
Sinc e thes e gap-size s ar e measure d i n 
unit s o f  underlyin g goal s an d plans ,  a 
findin g tha t  readin g tim e increase s wit h 
gap siz e woul d b e evidenc e fo r  th e 
on-lin e constructio n o f  a  goal-pla n 
representation . 
With stories like the operation one, 
we hav e obtaine d th e predicte d gap-siz e 
effec t  — th e tim e t o rea d a  lin e 
increase s monotonicall y wit h th e numbe r 
of  goal s an d plan s tha t  hav e t o b e fille d 
i n a t  tha t  poin t  - -  thoug h it s magnitud e 
tend s t o b e greate r  o n som e line s tha n 
others .  We wer e concerned ,  however ,  tha t 
th e gap-siz e effec t  migh t  onl y occu r  wit h 
storie s tha t  explicitl y  emphasiz e 
characters '  intentions ,  i.e. ,  reader s 
migh t  onl y construc t  goal-pla n 
representation s fo r  storie s tha t 
explicitl y  us e intentiona l  construction s 
lik e woul d giv e an d decide d to .  Fo r  thi s 
reaso n (an d others )  w e rewrot e ou r 
storie s s o tha t  sentence s tha t  wer e onc e 
intentiona l  i n ton e no w becam e actional . 
Thi s require d changin g th e orde r  o f  th e 
rewritte n sentences ,  sinc e th e 
chronologica l  orde r  fo r  action s i s th e 
revers e o f  tha t  fo r  intentions .  I n th e 
actiona l  versio n o f  th e operatio n story , 
fo r  example ,  Joh n firs t  reache s fo r  th e 
directory ,  the n find s Uncl e Harry' s ne w 
number ,  the n call s him ,  an d the n ask s hi m 
fo r  a  loa n — th e opposit e orde r  o f  line s 
3a,  3b ,  3c ,  an d 4  i n th e origina l  story . 
Once having created these actional 
version s o f  th e storie s w e the n varie d 
whic h line s wer e deleted ,  thereb y varyin g 
th e siz e o f  th e goal-pla n ga p tha t  th e 
reade r  ha d t o fill .  We agai n foun d tha t 
th e tim e t o rea d a  sentenc e increase d 
wit h it s associate d ga p siz e (thoug h 
agai n th e effect' s magnitud e depende d o n 
th e exac t  lin e bein g read )  .  Thes e 
result s sugges t  tha t  peopl e construc t 
roughl y th e sam e goal-pla n representatio n 
of  a  stor y regardles s o f  whethe r  th e 
stor y emphasize s th e characters '  action s 
or  intentions . 
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