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The Integration of Goals and Actions in Text Understanding 

Noel E. Sharkey fe Gordon H. Bower 

Departmen t  o f  Psycholog y 

Stanfor d Universit y 

An importan t  par t  o f  stor y understandin g i s th e reader' s abilit y  t o relat e th e action s o f 

th e character s t o thei r  goals .  Ofte n th e reade r  i s require d t o kee p trac k o f  severa l  o f  a 

character' s goal s a t  th e sam e time .  I n thi s pape r  w e investigat e som e o f  th e processe s involve d 

i n suc h tasks .  W e propos e a  mode l  whic h assume s tha t  th e relationshi p betwee n a  goa l  an d th e 

variou s mean s o f  fulfillin g tha t  goa l  (e.g .  throug h plan s an d actions )  i s represente d a s a n associa -

tiv e networ k i n memory .  Fo r  ou r  purposes ,  a  goa l  suc h a s seekin g a  girlfrien d wil l  b e 

represente d a s a  singl e nod e i n th e networ k (se e Figur e 1) .  Thi s nod e wil l  hav e link s t o associ -

ate d genera l  pla n node s (e.g .  C O N S U LT P R O F E S S I O N A L)  an d thes e i n turn ,  t o mor e specifi c 

actio n node s (e.g .  us e datin g service) . 
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Fig .  1  PAPIIA L NETWORK REPRESENTATION FOR A  SINGL E GOAL 

I n thes e terms ,  w e suppos e tha t  a  reade r  comprehend s a n actio n b y connectin g i t  t o a n 

activ e goa l  fo r  th e actor .  I n th e model ,  activatio n spread s ou t  fro m th e goa l  nod e t o associate d 

genera l  pla n node s an d thenc e throughou t  th e network .  A t  th e sam e time ,  activatio n spread s 

out  fro m th e concept s i n th e state d Ktion .  I f  th e goa l  an d th e actio n ar e related ,  thei r  path s o f 

activatio n wil l  eventuall y intersect .  W h e n thi s occurs ,  a  chec k i s mad e t o se e i f  th e state d 

actio n i s a n instantiatio n o f  on e o f  th e actio n node s associate d t o th e goals .  Thi s hypothesi s 

predict s tha t  th e mor e goal s currentl y activ e i n memory ,  th e longe r  i t  wil l  tak e a n actio n t o b e 

integrate d wit h som e on e o f  the m (excep t  i n specia l  case s t o b e discusse d later) .  Thi s predictio n 

follow s fro m tw o assumptions .  First ,  activatio n wil l  b e divide d approximatel y equall y amon g th e 

K activ e goal s fo r  a  give n character ;  thu s a  characte r  nod e wit h activatio n A  wil l  sen d activa -

tio n A / K dow n eac h goa l  link .  Second ,  w e assum e tha t  th e tim e require d t o chec k whethe r  a 

state d actio n instantiate s a  candidat e actio n nod e i s shorte r  th e greate r  th e activatio n o n tha t 

node . 

This "goal-fan" effect was reported in a preliminary study by Bower (1082). He found 

tha t  th e mor e independen t  goal s reader s ha d t o kee p i n mind ,  th e longe r  i t  too k the m t o decid e 

whethe r  a n actio n fulfille d on e o f  thos e goals .  W e use d a  simila r  experimenta l  metho d whic h i s 
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describe d briefl y below . 

Subjects read a large number of brief vignettes in each of which a scries of goals were 

ascribe d t o a n actor .  Th e goal s wer e presente d o n a  C R T screen ,  alway s i n th e for m 

"<Character-name > wanted :  X "  (e.g .  Joh n wanted :  t o ca t  a  hamburger.) .  Eac h goa l  wa s stu -

die d fo r  thre e second s and ,  afte r  a  on e secon d pause ,  wa s replace d b y anothe r  goal .  Durin g th e 

paus e th e fram e "Character-nam e wanted:* *  remaine d o n th e screen .  A t  th e en d o f  eac h discret e 

tria l  ( 4 goa l  maximum )  a  promp t  o f  th e for m "An d s o <character-name> "  appeare d fo r  on e 

secon d an d wa s the n followe d b y a n actio n statemen t  (e.g .  An d s o Joh n wen t  t o MacDonalds) . 

Durin g eac h vignett e th e sam e characte r  precede d eac h goal .  Th e subject' s tas k wa s t o pres s a 

'yes '  butto n i f  th e actio n fulfille d som e on e o f  th e goal s whic h ha d jus t  bee n presente d an d a 

'^o '  butto n i f  i t  di d not .  Thi s tim e t o respon d wa s th e dependen t  measur e i n th e studies . 

We varied the number of goals that subjects had to monitor and the relationship 

betwee n thes e goals .  I n Experimen t  1 ,  subject s wer e presente d wit h eithe r  on e o r  thre e goal s o n 

each trial .  I n th e thre e goa l  condition s th e goal s wer e eithe r  independen t  o f  on e anothe r  o r  the y 

each coul d b e satisfie d b y th e sam e action .  W e cal l  th e latte r  conditio n Goal-Overla p (c.f . 

Wilensky ,  1983) .  Fo r  example ,  th e goal s o f  wantin g t o liv e a n outdoo r  life ,  t o wor k i n a  forest , 

and t o develo p hi s physica l  strengt h ca n al l  b e fulfille d b y th e actio n o f  becomin g a  lumberjack . 

As before ,  w e expec t  th e Three-Independent-Goal s conditio n t o tak e a  longe r  tim e t o verif y du e 

t o greate r  dispersio n o f  activation .  I n th e Goal-Overla p conditio n th e tota l  activatio n divide s 

equall y amon g th e thre e goals .  However ,  a s show n i n Figur e 2 ,  th e activatio n fro m th e thre e 

goal s re-converge s o n th e overlappin g actio n node .  Thi s nod e wil l  the n hav e approximatel y th e 

same amoun t  o f  activatio n a s i t  woul d i n th e presenc e o f  a  singl e goal .  Fro m thi s reasonin g w e 

expec t  n o respons e tim e differenc e betwee n th e One-Goa l  an d th e Goal-Overla p condition s bu t 

bot h condition s shoul d produc e faste r  response s tha n th e Three-Independent-Goa l  condition . 

GOAL DEVELOP 
FOREST STRENGTH 

GARDENING CAMPING PLANTER LUMBERJACK RANGER TRAININ G "iJ^yi o 

Fig .  2  partia l  NETHORK nEPRESENTATION FOR THREE OVERLAPPING GOALS 

The result s accorde d wit h thes e predictions .  Fo r  bot h th e 'yes '  an d 'no '  response s 
verificatio n time s wer e a s fas t  fo r  a n actio n satisfyin g thre e overlappin g goal s a s fo r  a n actio n 

satisfyin g a  singl e goal .  Bot h wer e significantl y faste r  tha n th e tim e t o verif y a n actio n satisfy -

in g a  on e o f  thre e independen t  goals .  Effect s wer e significan t  beyon d th e .00 1 leve l  b y MinF . 

In a second exp>eriment subjects were presented with either two or four goals. The goals 

wer e eithe r  independen t  o r  the y conflicte d wit h eac h othe r  i n pair s e.g .  "Joh n wante d ham -

burger s fo r  dinne r  thi s evening .  Joh n wante d t o ea t  Chines e foo d thi s evening. "  S o th e fou r  con -

dition s studie d were :  1  o r  2  pair s o f  conflictin g goal s an d 1  o r  2  pair s o f  independen t  goals .  I n 

th e networ k mode l  th e activatio n patter n fo r  a  goa l  conflic t  pai r  differ s somewha t  fro m tha t  fo r 
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iDdependeD t  goals .  Figur e 3  show s a  pai r  o f  ronflictiD g goal s tha t  shar e m a n y thematicall y 

relate d concept s an d hig h leve l  plan s (e.g .  E A T F O O D ) .  I n Figur e 3  w e ca n se e tha t  activatio n 

initiall y  get s divide d betwee n a  pai r  o f  conflictin g goal s an d the n re-converge s o n th e themati -

call y relate d pla n nodes .  I f  th e activatio n leve l  o n a  goa l  nod e i s a  .  the n th e activatio n o n eac h 

of  th e pla n node s underneat h i t  wil l  b e a  =  ( a / k ).K ,  wher e k  =  th e tota l  n u m b e r  o f  pla n 

nodes ,  an d K  =  th e n u m b e r  o f  conflictin g goals .  T h u s thes e pla n node s wil l  receiv e approxi -

matel y twic e a s m u c h activatio n as  equivalen t  node s i n th e cas e o f  t w o independen t  goals . 

However ,  th e specifi c  instantiation s o f  thes e plan s ar e mutuall y exclusiv e an d s o activatio n wil l 

divide  agai n a t  thes e nodes .  I n thi s w a y activatio n o n th e actio n node s m a y b e a t  a n equivalen t 

leve l  i n th e cas e o f  conflictin g an d independen t  goals . 

^  .  -  / 
CRILL FR^  I N GROUND >EEF SEAN SPROUTS HAMEURGER CHINESE 

HAMBURGERS NOK BUNS RIC E JOIN T RESTAURANT / 
liCDONALDS KENDYS 

Fig. 3 partial netnork representation for two conflicting goals 

A s i n E x p e r i m e n t  1 ,  w e hypothesis e tha t  th e t i m e a  perso n wai t s befor e rejectin g a  foi l 

i n th e Goal-Conflic t  condit ion s shoul d b e gove rne d b y th e activatio n level s a t  th e thematical l y 

relate d nodes .  P u t  s imply ,  i f  a n actio n doesn' t  fit  th e t h e m e o f  a  conflict ,  t h e n i t  m u s t  b e a n 

unrelate d foil .  O n thi s basis ,  foil s  shou l d b e rejecte d soone r  w h e n the y ar e p recede d b y 

conflictin g goal s t h a n b y i n d e p e n d e n t  goals .  Fo l lowin g simila r  reaisoning ,  th e intersectio n o f 

activatio n fo r  'yes '  decision s shou l d b e faste r  w h e n th e actio n p r o b e i s  p recede d b y conflictin g 

goals .  H o w e v e r ,  give n tha t  action s associate d w i t h conflictin g goal s ar e m u t u a l l y exclusive ,  w e 

h a v e g o o d reaso n t o believ e tha t  th e evaluatio n o f  th e intersectio n m a y b e s lowed . 

The results came out as predicted. Subjects were faster to reject foils which were pre-

cede d b y conflictin g goal s rathe r  t h a n i n d e p e n d e n t  goals .  Decision s w e r e a l w a y s slowe r  w i t h 4 

goal s t h a n w i t h 2  goals ,  replicatin g earlie r  results .  G o a l  t yp e a n d goa l  n u m b e r  d i d no t  interac t 

significantly .  F o r  'yes '  response s 4  goal s cause d slowe r  t ime s t h a n 2  goals ;  conflictin g goa l  pair s 

w e r e slightl y b u t  no t  significantl y faste r  t h a n i n d e p e n d e n t  goa l  pairs .  A l t h o u g h thes e result s fit 

ou r  predictions ,  furthe r  exper imenta t io n i s  n e e d e d t o bolste r  o u r  claims . 

In summary, we proposed a spreading activation network model of how people relate 

action s t o goals .  T h e result s fro m ou r  Overlappin g an d Conflictin g goa l  experiment s provid e 

s o me initia l  suppor t  fo r  th e model .  W e ar e currentl y pursuin g follow-u p experiment s whic h us e 

thematicall y relate d foils .  Suc h foil s shoul d preven t  subject s fro m simpl y usin g th e activatio n 

leve l  a t  th e overlappin g node s t o rejec t  th e foils .  T h u s w e woul d expec t  conflic t  goa l  pair s t o 

tak e as  lon g t o rejec t  a s independen t  goa l  pairs . 
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