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Spat ia l  in ference s an d d iscours e comprehens io n 
Kar l  F ,  Wende r  an d Monik a Wagene r 

Techn isch e Univers i ta t  Braunschwei g 

ABSTRACT 

Theories of discourse comprehension and memory for text usually 
assum e a  p ropos i t iona l  forma t  i n whic h in format io n i s s tored .  I n 
agreemen t  wi t h th e wor k o n menta l  imager y w e argu e tha t  in format io n 
fro m text s ma y als o b e remembere d i n a  spat ia l  representa t ion . 
In ferenc e processe s wit h spat ia l  re lat ion s depen d o n th e forma t 
of  th e men ta l  represen ta t ion .  I n tw o exper iment s w e employe d a 
pr imin g techn iqu e t o sho w spat ia l  proper t ie s o f  menta l  representat ion , 
The f i rs t  on e usin g nar ra t ive s faile d t o yiel d posi t iv e resu l t s . 
The secon d exper imen t  usin g spat ia l  descr ip t ion s supporte d th e 
h y p o t h e s i s .  Dec is io n t ime s i n a  pr imin g tas k wer e dependen t  o n 
spat ia l  d i s tances .  Th e re lat ionshi p betwee n inferenc e processe s an d 
th e for m o f  th e menta l  representat io n i s d iscussed . 
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Thi s researc h investigate s th e interactio n betwee n th e menta l  representatio n 
of  a  tex t  an d inferenc e processe s tha t  operat e o n thi s representation .  Th e 
mai n ide a i s tha t  inferenc e processe s depen d t o a  certai n exten t  o n th e for m 
of  th e menta l  representation . 

Aspect s o f  menta l  representatio n o f  discours e hav e bee n investigate d b y 
many researcher s i n recen t  years .  On e questio n i s whethe r  informatio n i s 
store d i n a  propositiona l  networ k o r  i n a  mor e analogou s format .  Fo r  informa -
tio n fro m discours e i t  i s  no t  obviou s ho w object s an d event s describe d i n a 
tex t  ar e mentall y represented .  I t  i s  conceivabl e tha t  th e typ e o f  representa -
tio n depend s o n th e readin g tas k o r  th e goa l  o f  th e reader . 

Most  model s o f  tex t  comprehensio n propos e a  propositiona l  format .  On 
th e othe r  hand ,  i f  someon e ha s t o mak e spatia l  judgement s o f  som e sor t  i t 
migh t  b e mor e efficien t  t o construc t  a  spatia l  menta l  representation . 
Some authors ,  mos t  notabl y Johnson-Lair d (1983) ,  argu e tha t  menta l  re -
presentation s o f  text s ofte n tak e o n a n analogous ,  spatia l  form . 

The notio n tha t  subject s may us e differen t  strategie s dependin g o n th e 
natur e o f  th e tas k i s supporte d b y result s fro m Ohlsso n (1984) .  H e wa s abl e 
t o sho w tha t  i n a  spatia l  reasonin g tas k subject s switche d betwee n tw o pro -
cedure s calle d serie s formatio n an d elimination .  I n presen t  term s 
serie s formatio n woul d impl y th e constructio n o f  a  spatia l  menta l  representa-
tio n wherea s eliminatio n woul d correspon d t o inferenc e processe s usin g a 
propositiona l  representation . 

Graesse r  (1977 )  showe d th e influenc e o f  a  spatia l  representatio n o n 
sentenc e comprehension .  I t  i s  ou r  goa l  t o sho w tha t  suc h spatia l  representa -
tion s ar e als o constructe d durin g readin g o f  discourse .  Thi s i s a n 
intuitivel y plausibl e hypothesis .  However ,  i t  i s  no t  tha t  eas y t o fin d 
empirica l  support . 

Experiment s b y Man i  an d Johnson-Lair d (1982 )  an d b y Ehrlic h an d 
Johnson-Lair d (1982 )  giv e experimenta l  suppor t  t o thes e notions .  However , 
thei r  experimenta l  material s wer e no t  storie s bu t  rathe r  simpl e description s 
of  th e spatia l  relatio n betwee n objects .  A n experimen t  b y Black ,  Turner ,  an d 
Bower  (1979 )  demonstrate s th e rol e o f  poin t  o f  vie w i n narrativ e com -
prehension .  Thi s resul t  als o suggest s a  spatia l  representation . 

The presen t  stud y use s a  differen t  experimenta l  technique .  A  procedur e 
whic h ha s bee n successfull y use d b y severa l  author s i s th e primin g 
techniqu e (Meye r  an d Schvaneveldt,1971) .  A  primin g effec t  ha s alread y bee n 
observe d i n studyin g representation s o f  sentence s an d discourse .  Ratclif f  an d 
McKoon (1978 )  showe d tha t  i n a  recognitio n tas k word s fro m th e sam e sentenc e 
prime d eac h othe r  mor e tha n word s fro m differen t  sentences .  Guindo n an d 
Kintsc h (1984 )  use d thi s metho d t o demonstrat e tha t  reader s ha d forme d macro -
proposition s durin g reading .  I n a  recen t  stud y b y McNamara ,  Ratcliff ,  an d 
McKoon (1984) ,  th e primin g techniqu e wa s applie d successfull y t o spatia l 
representation s o f  map s wit h route s an d cities . 

Experimen t  1 
I n ou r  firs t  experiment ,  w e tr y t o sho w tha t  th e primin g metho d work s 

als o o n spatia l  representation s o f  narrativ e texts . 
Metho d 

We employe d a  procedur e tha t  ha s bee n use d b y McKoo n &  Ratclif f  (1981 ) 
t o prov e th e influenc e o f  instrumenta l  inferences . 

I n ou r  experiment ,  subject s rea d shor t  storie s tha t  wer e presente d 
sentenc e b y sentenc e o n a  CRT screen .  Subject s wer e instructe d t o rea d eac h 
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sentenc e an d t o pres s a  butto n whe n the y fel t  tha t  the y ha d understoo d th e 
sentence .  Followin g th e las t  sentenc e a  singl e wor d appeare d o n th e screen . 
Subject s ha d t o decid e a s fas t  a s possibl e whethe r  thi s wor d ha d bee n 
mentione d i n th e precedin g tex t  o r  not .  Decisio n tim e wa s measured . 
Subject s 

Subject s wer e 2 4 student s o f  th e Technisch e Universita t  Braunschweig . 
They wer e pai d D M 1 0 , — fo r  thei r  participation . 
Materia l 

Each subjec t  rea d 2 4 shor t  storie s plu s 6  additiona l  one s fo r  warming-u p 
purposes .  Hal f  o f  th e 2 4 storie s wer e experimenta l  stories .  Th e remainin g 1 2 
wer e distracto r  stories .  Eac h experimenta l  stor y consiste d o f  fiv e o r  si x 
sentence s describin g everyda y events .  I n eac h stor y thre e relevan t  object s 
wer e mentioned .  Th e storie s wer e constructe d i n suc h a  wa y tha t  tw o o f  th e 
object s wer e spatiall y  clos e t o eac h other .  Th e thir d on e wa s furthe r  away . 
An exampl e i s th e followin g stor y abou t  "Han s smokin g a t  school ;  Afte r 
school ,  Han s i s smokin g i n th e classroom .  This ,  o f  course ,  i s not  allowe d an d 
he mus t  b e ver y careful .  Suddenl y a  teache r  come s aroun d th e corner .  Han s 
jus t  manage s t o thro w th e cigarette s unde r  th e table .  Previousl y h e ha d 
hidde n th e cigarette s behin d th e curtain .  Wit h a n innocen t  smil e h e look s t o 
th e table. " 
The thre e relevan t  object s ar e th e table ,  th e curtain ,  an d th e 
cigarettes .  A t  th e en d o f  th e stor y th e cigarette s an d th e tabl e 
ar e clos e t o eac h othe r  wherea s curtai n an d cigarette s ar e farthe r 
apart .  On th e othe r  hand ,  th e tex t  wa s writte n i n suc h a  wa y tha t  th e pro -
positiona l  o r  networ k distanc e betwee n tabl e an d cigarette s i s equa l 
t o th e distanc e betwee n curtai n an d cigarettes . 

I n th e las t  sentenc e i n th e stor y th e las t  wor d mentione d i s tabl e 
whic h serve d a s th e clos e prime .  T o investigat e th e differenc e i n primin g 
effec t  betwee n clos e an d distan t  prime s w e wrot e a  secon d versio n o f  eac h 
tex t  i n whic h th e las t  sentenc e wa s replace d by .  "Wit h a n innocen t  smil e h e 
look s t o th e curtain. "  Thi s sentenc e shoul d activat e th e concep t  curtai n 
whic h serve d a s th e distan t  prime .  Thus ,  decisio n tim e shoul d increase . 

To contro l  fo r  semanti c association s betwee n tabl e an d 
cigarette s a s wel l  a s betwee n curtai n an d cigarettes ,  ther e wer e 
tw o correspondin g version s i n whic h th e role s o f  tabl e an d curtai n 
wer e interchanged .  Thus ,  curtai n wa s th e clos e prim e an d tabl e wa s 
th e distan t  prime . 
Procedur e 

Text s wer e presente d sentenc e b y sentenc e o n a  CRT screen .  Subject s wer e 
instructe d t o ste p o n a  peda l  whe n the y ha d understoo d a  sentence .  The n thi s 
sentenc e wa s replace d b y th e nex t  one .  Subject s wer e instructe d t o imagin e 
eac h describe d scen e a s vividl y a s possible .  Afte r  th e fina l  sentenc e th e 
targe t  wor d appeare d an d subject s ha d t o respon d b y pressin g a  ye s o r  a  n o 
button .  The y ha d t o decid e whethe r  th e targe t  wor d ha d bee n presente d i n th e 
text . 

We expecte d a  primin g effec t  o f  th e concept s containe d i n th e sentenc e 
immediatel y precedin g th e target .  I n particula r  w e looke d a t  th e primin g 
effect s o f  tabl e vs .  curtai n wit h respec t  t o cigarettes .  I f 
subject s for m a  menta l  representatio n lik e a  semanti c networ k the n th e 
decisio n time s fo r  th e targe t  wor d cigarette s shoul d no t  diffe r  unde r  th e 
tw o primin g conditions .  If ,  o n th e othe r  hand ,  subject s construc t  a  spatia l 
representation ,  the n th e close r  prim e shoul d hav e a  facilitatin g effec t  o n 
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th e target .  Thu s th e decisio n tim e followin g th e prim e tabl e shoul d b e 
shorte r  compare d t o th e tim e followin g th e prim e curtain . 

Results and Discussion 
The result s o f  th e experimen t  wer e no t  a s expected .  Me£i n decisio n time s 

wer e 110 3 ms fo r  th e clos e prim e an d 108 8 ms fo r  th e distan t  prim e condition . 
Thi s differenc e i s no t  significan t  an d doe s certainl y no t  suppor t  th e hypo -
thesi s o f  a  spatia l  representation . 

Ther e may b e severa l  reason s wh y th e experimen t  failed .  Perhap s ou r 
text s di d no t  giv e enoug h clue s fo r  a  spatia l  representation .  O r  i t  may b e 
tha t  subject s ha d t o rea d to o man y stories .  Furthermore ,  i t  i s  possibl e tha t 
th e experimenta l  tas k di d no t  neccessaril y  requir e a  spatia l  representation . 
Some subject s reporte d tha t  the y instea d compile d a  lis t  o f  concept s 
mentione d i n th e tex t  an d the n compare d th e targe t  wit h thi s list . 

Experimen t  2 
Metho d 

To avoi d th e proble m o f  to o man y storie s w e t o use d a  primin g techniqu e 
tha t  doe s no t  nee d storie s a s foils .  Furthermore ,  w e change d th e materia l 
completely ,  bebaus e storie s lik e thos e i n Experimen t  1  alway s contai n man y 
thing s mor e tha n jus t  spatia l  relations . 

An additiona l  crucia l  chang e concerne d th e learnin g tas k fo r  th e 
subjects .  The y no w learne d shor t  text s tha t  describe d spatia l  configuration s 
of  fiv e common things .  T o mak e sur e tha t  al l  subject s forme d a  simila r 
spatia l  representatio n the y ha d t o arrang e rea l  object s accordin g t o eac h 
description .  Th e learnin g phas e o f  th e experimen t  wa s followe d b y a  primin g 
phas e an d a  verificatio n test . 

I n th e primin g phas e subject s ha d t o decid e whethe r  pair s o f  object s 
belonge d t o th e sam e configuratio n o r  not .  Followin g th e spatia l  representa -
tio n hypothesi s th e decisio n tim e shoul d depen d o n th e distanc e betwee n th e 
tw o object s o f  th e judge d pair . 

I n a  followin g th e verificatio n tes t  subject s ha d t o decid e whethe r 
sentence s o f  th e for m "objec t  A  i s i n relatio n R  t o objec t  B "  wer e tru e wit h 
respec t  t o a  specifie d configuration .  Agai n decisio n tim e shoul d depen d o n 
th e distanc e betwee n objects . 
Subject s 

Anothe r  grou p o f  2 4 student s participate d i n thi s experiment . 
Material s 

Eigh t  shor t  text s wer e writte n describin g th e spatia l  relationshi p 
betwee n fiv e objects .  Fo r  example :  "Vegetables ;  Th e paprik a i s i n fron t 
of  th e cucumber .  Lef t  t o th e cucumbe r  i s th e potato .  I n fron t  o f  th e potat o 
i s th e onion .  Th e tomat o i s i n fron t  o f  th e onion. " 
Primin g phase .  Fro m eac h configuratio n tw o pair s o f  word s ar e o f  specia l 
interest .  Thes e ar e calle d th e clos e pai r  an d th e distan t  pai r 
accordin g t o th e distance s betwee n th e tw o respectiv e objects .  Th e spatia l 
relationshi p betwee n th e tw o word s o f  eac h o f  thes e pair s wa s no t  explicitl y 
state d i n th e tex t  bu t  coul d b e inferre d b y th e reader .  Th e prediction s fo r 
thes e pair s wer e a s follows .  I f  subject s construc t  a  spatia l  representatio n 
the n th e primin g effec t  shoul d depen d o n th e spatia l  distanc e betwee n prim e 
and targe t  withi n eac h pair .  Thus ,  decisio n tim e shoul d b e shorte r  fo r  th e 
clos e pai r  tha n fo r  th e distan t  pair .  I f  subject s d o no t  us e a  spatia l  re -
presentatio n the n decisio n time s shoul d b e approximatel y equal . 

Ther e wer e tw o version s o f  eac h configuratio n i n whic h th e clos e pai r 
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and th e distan t  pai r  wer e interchange d t o contro l  fo r  th e strengt h o f 
semanti c association s betwee n th e word s o f  a  pair .  Fo r  example ,  i n th e secon d 
versio n o f  th e tex t  "vegetables "  onio n -  paprik a wa s th e distan t  pai r 
and cucumbe r  -  tomat o wa s th e clos e pair . 

Verificatio n test .  Subject s rea d sentence s tha t  eithe r  agree d wit h 
th e descriptio n o r  tha t  containe d a  contradiction .  Fo r  exampl e "Th e onio n i s 
t o th e lef t  o f  th e paprika. "  woul d b e a  correc t  statemen t  althoug h i t  wa s no t 
give n i n th e origina l  description .  We cal l  suc h a  prob e sentenc e a n 
inference .  Furthermore ,  w e distinguis h betwee n clos e inferences ,  lik e th e on e 
give n above ,  an d distan t  inferences .  A  distan t  inferenc e i s fo r  example :  Th e 
potat o i s behin d th e tomato .  Th e distanc e betwee n thes e object s i s twic e a s 
lon g a s th e distanc e betwee n th e object s o f  th e clos e inferenc e Followin g th e 
spatia l  hypothesi s distan t  inference s shoul d tak e longe r  t o verif y tha n clos e 
inferences . 
Procedur e 

I n th e firs t  par t  o f  th e experimen t  subject s ha d t o lear n th e configura -
tio n extensively .  I n th e secon d par t  w e measure d firs t  th e reactio n time s fo r 
th e ite m recognitio n an d the n th e verificatio n time s fo r  complet e sentences . 
The instructio n give n i n th e beginnin g di d no t  explai n th e primin g procedur e 
and th e verificatio n test .  Th e instructio n onl y mentione d tha t  som e retentio n 
tes t  woul d follow . 

Learnin g phase .  Eac h subjec t  rea d eigh t  shor t  description s plu s 
thre e additiona l  one s fo r  warming-up .  Tw o differen t  group s o f  subject s (Grou p 
A an d Grou p B )  wer e assigne d t o th e tw o balance d version s o f  eac h story .  Bot h 
group s go t  th e sam e object s bu t  wit h differen t  configurations .  Eac h descrip -
tio n consiste d o f  fou r  sentence s printe d o n a  card .  Subject s wer e instructe d 
to  rea d th e tex t  o n th e car d a s lon g a s the y wante d an d t o memoriz e them . 
Then the y go t  a  bo x containin g on e exempla r  fo r  eac h o f  th e fiv e objects . 
Wit h thes e exemplar s subject s ha d t o buil d u p th e describe d configuratio n o n 
a tabl e i n fron t  o f  them . 

Primin g phase .  Th e primin g procedur e too k plac e a t  a  CRT scree n 
connecte d t o a  PDP-11 .  First ,  th e titl e o f  on e o f  th e description s wa s 
presente d o n th e screen .  Subject s wer e instructe d t o visualiz e a s vividl y a s 
possibl e th e correspondin g configuration .  When the y wer e read y the y steppe d 
on a  pedal .  Th e titl e disappeare d an d a  fixatio n poin t  wa s presente d fo r  1  s . 
Then th e firs t  wor d wa s show n fo r  25 0 ms .  Ther e wa s a n interstimulu s inter -
val l  o f  25 0 ms befor e th e secon d wor d followed .  Thi s wor d remaine d o n th e 
scree n unti l  th e subjec t  responded .  Subject s wer e instructe d to  res t  thei r 
inde x finger s o n tw o touc h keys .  The y ha d t o respon d wit h ye s o r  n o 
by liftin g on e o f  thei r  inde x finger s becaus e reactio n tim e wa s measure d 
throug h th e interrupt . 

Verificatio n Test .  A  simila r  procedur e wa s use d a s i n th e primin g 
test .  Eac h tria l  bega n wit h th e presentatio n o f  a  title .  The n eigh t  tes t 
sentence s followed .  Hal f  o f  thes e wer e correc t  an d hal f  wer e incorrec t 
probes .  Th e foil s use d th e sam e objects ,  bu t  place d the m int o wron g spatia l 
relationships . 

Result s 
Primin g data .  Decisio n time s wer e analyse d b y a  2x 2 analysi s o f 

variance .  Th e factor s wer e typ e o f  prob e (clos e vs .  distant )  an d group s 
of  subjects .  Th e mea n decisio n time s fo r  th e clos e an d distan t  probe s wer e 
752 ms an d 85 0 ms respectively .  Th e mea n decisio n tim e fo r  th e state d probe s 
was 73 0 ms whic h i s ver y clos e t o th e clos e pair .  However ,  th e state d probe s 
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wer e no t  include d i n th e analys e becaus e the y containe d differen t  words . 
The differenc e betwee n th e distan t  prob e an d th e clos e prob e wa s significan t 
(minF'Cl ,  19 )  =  7.38 ,  2 ^  .02) .  Th e differenc e i n reactio n tiroe s 
betwee n th e tw o group s o f  subject s di d no t  reac h significance .  Ther e wa s n o 
significan t  interactio n betwee n th e typ e o f  probe s an d th e group s o f 
subjects . 

The percentage s o f  correc t  response s unde r  al l  condition s wer e ver y 
high .  Th e mea n percentage s fo r  th e clos e pair s an d th e distan t  pair s wer e 
bot h equa l  t o 98. 5 %.  Th e percentag e wa s 98. 9 % fo r  th e state d probes .  Th e 
mean percentag e o f  correc t  answer s fo r  al l  pair s includin g th e foil s wa s 
98.8 .  Ther e wer e n o significan t  differences . 

Verificatio n test .  Th e verificatio n time s wer e no t  a s expected . 
Average d ove r  bot h group s o f  subject s th e verificatio n o f  th e clos e inferenc e 
too k th e longes t  tim e vs .  group s o f  subjects .  Th e state d probe s wer e verifie d 
faste r  tha n bot h inferenc e types . 

The percentag e o f  correc t  response s wa s generall y lowe r  tha n i n th e 
primin g data .  Bu t  agai n ther e wer e n o significan t  difference s betwee n th e 
type s o f  probe s o r  th e group s o f  subjects .  Th e percentage s were :  91. 7 
fo r  th e clos e inference ,  91. 2 fo r  th e distan t  inference ,  94. 0 fo r  th e state d 
probes ,  an d 94. 1 average d fo r  al l  probe s includin g th e foils . 

Discussio n 
The mai n resul t  o f  ou r  secon d experimen t  i s th e primin g effect .  Th e 

clos e pai r  wa s recognize d significantl y faste r  tha n th e distan t  pair .  Thi s 
resul t  i s  i n accordanc e wit h ou r  hypothesi s tha t  subject s hav e buil t  a 
spatia l  representation .  However ,  w e hav e t o interpre t  thi s resul t  wit h som e 
caution . 

To begi n with ,  w e hav e no t  prove n tha t  a  spatia l  representatio n i s th e 
onl y on e tha t  ca n explai n ou r  data .  What  ou r  dat a impl y i s tha t  subject s di d 
not  us e a  representatio n correspondin g t o a  propositiona l  encodin g o f  th e 
origina l  description .  I n suc h a  propositiona l  networ k th e distance s 
withi n th e clos e an d th e distan t  pai r  woul d b e equal .  Therefore ,  unde r  th e 
usua l  assumption s abou t  th e sprea d o f  activation ,  th e decisio n time s shoul d 
be approximatel y equal .  On th e othe r  hand ,  w e canno t  rejec t  th e possibilit y 
tha t  subject s hav e forme d a  propositiona l  net .  I t  migh t  b e tha t  the y 
elaborate d thi s networ k i n a  wa y tha t  woul d als o lea d t o a  predictio n o f  ou r 
data . 

The followin g consideratio n i s a n indirec t  argumen t  agains t  a  proposi -
tiona l  representation .  Fro m th e wor k o f  Guindo n an d Kintsc h (1984 )  on e woul d 
expec t  tha t  subjects ,  whe n usin g a  propositiona l  representation ,  woul d als o 
for m macropropositions .  A  macropropositio n whic h woul d hel p t o remembe r  a 
particula r  configuratio n coul d b e a  propositio n statin g tha t  th e fiv e object s 
belonge d t o th e give n configuration .  I f  a  subjec t  ha d forme d thi s macro -
propositio n i t  woul d b e unlikel y tha t  sh e o r  h e di d not  us e i t  i n th e re -
cognitio n task .  However ,  fro m suc h a  macropropositio n on e woul d predic t  equa l 
recognitio n time s fo r  th e clos e an d distan t  pairs .  Thi s expectatio n i s 
contradicte d b y ou r  data . 

I f  subject s hav e i n fac t  buil t  a  spatia l  representatio n the n we assum e 
tha t  thi s representatio n ha s propertie s tha t  ar e i n som e sens e functionall y 
equivalen t  t o thos e o f  a n actua l  scene .  Thi s mean s tha t  th e spac e i s 
continuou s an d distance s ar e determine d b y a n Euclidia n metric .  Ther e are , 
however ,  othe r  possibilities . 

The firs t  on e i s tha t  th e spac e may b e discontinuous .  I n tha t  cas e 
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point s i n th e spac e migh t  resembl e somethin g lik e a  lattic e wit h uni t 
distance s i n between .  Th e distanc e betwee n tw o point s may the n b e determine d 
by th e numbe r  o f  intervenin g objects .  I n suc h a  representatio n th e relatio n 
betwee n th e object s o f  th e clos e pai r  woul d b e inherentl y give n a s unity . 
Thi s woul d not  b e tru e wit h respec t  t o th e distan t  pair .  I n th e hypothetica l 
lattic e th e distanc e betwee n th e tw o object s woul d the n b e three .  Ou r  dat a d o 
not  allo w u s t o distinguis h betwee n th e continuou s an d discontinuou s case . 

Anothe r  possibilit y  woul d correspon d t o th e finding s o f  McNamar a e t  al . 
(1984 )  abou t  th e representatio n o f  citie s o n a  map .  Distance s betwee n citie s 
may b e eithe r  determine d b y th e Euclidia n metri c o r  b y th e lengt h o f  a  rout e 
betwee n them .  I t  i s  conceivabl e tha t  i n ou r  experimen t  subject s als o hav e 
place d object s i n thei r  menta l  representatio n o n somethin g lik e a  route .  Thi s 
rout e di d not  exis t  i n th e actua l  scen e bu t  coul d b e constructe d fro m th e 
sequenc e o f  object s an d thei r  relationship s mentione d i n th e text .  I n fact , 
some o f  ou r  subject s reporte d tha t  i n th e beginnin g the y ha d buil t  suc h a 
sequence .  However ,  i t  appear s tha t  thi s mus t  hav e bee n a n intermediat e state . 
Becaus e th e lengt h o n suc h a  rout e an d th e numbe r  o f  intervenin g object s ar e 
equa l  fo r  th e clos e pair s an d th e distan t  pairs ,  th e recognitio n time s shoul d 
be equal .  Hence ,  ou r  dat a allo w u s t o rejec t  thi s possibilit y  fo r  th e re -
presentatio n o f  th e configurations . 

Coming t o th e inferenc e proc t  sse s i t  seem s tha t  th e relationship s 
betwee n th e object s o f  th e clos e an d distan t  pai r  tha t  wer e no t  mentione d i n 
th e tex t  hav e bee n integrate d int o th e menta l  representatio n b y th e reader . 
Hence ,  ther e shoul d b e n o differenc e betwee n th e state d relation s an d th e 
implici t  relatio n o f  th e clos e pairs .  Thi s wa s i n fac t  th e cas e althoug h 
compariso n i s no t  easil y mad e becaus e th e probe s involve d differen t  words . 

Verificatio n test .  Wit h respec t  t o th e verificatio n task ,  ou r  dat a 
ar e inconclusive .  Th e onl y significan t  effec t  wa s a n interactio n tha t  i s 
difficul t  t o interpret .  Furthermore ,  th e dat a sho w ver y larg e standar d 
deviation s (150 0 ms an d above) .  Th e explanatio n w e lik e t o offe r  i s  tha t  th e 
verificatio n tas k wa s ver y difficult . 

The reaso n migh t  b e a n overloa d o f  workin g memory .  I t  i s  possibl e tha t 
subject s neede d almos t  th e tota l  capacit y o f  thei r  workin g memor y fo r  th e 
imag e o f  th e give n configuration .  I n tha t  cas e i t  migh t  b e impossibl e t o 
execut e al l  necessar y processes :  t o comprehen d th e prob e sentence ,  t o hol d 
th e image ,  an d t o compar e th e meanin g o f  th e sentenc e wit h th e imagine d con -
figuration .  A  capacit y proble m woul d arise ,  fo r  example ,  whe n th e reade r  ha s 
constructe d a  spatia l  imag e fo r  th e configuratio n an d whe n h e o r  sh e trie s t o 
construc t  a  secon d on e fro m th e sentenc e t o b e verified .  I t  i s  difficul t  t o 
operat e wit h tw o image s a t  once .  Hence ,  part s o f  th e firs t  configuratio n get s 
los t  an d th e reade r  ha s t o star t  ove r  again .  Thi s enlarge s th e verificatio n 
time s an d especiall y th e standar d deviation s an d mask s othe r  effects . 

Genera l  Discussio n 
As sai d a t  th e outset ,  i t  i s  ou r  goa l  t o sho w tha t  reader s construc t 

spatia l  representation s durin g discours e comprehension .  Furthermore ,  w e wan t 
t o sho w tha t  th e inferenc e processe s o n spatia l  representatio n ar e differen t 
fro m thos e o n a  propositiona l  format .  We hav e no t  ye t  reache d thi s goa l 
completely -  Fo r  reason s discusse d abov e th e firs t  experimen t  faile d t o 
produc e th e primin g effect .  I n th e secon d experimen t  ou r  subject s go t  a n 
additiona l  task .  Beside s readin g th e text s the y ha d t o buil d th e con -
figuration s wit h rea l  objects .  Obviously ,  thi s tas k ha s visua l  properties . 
Hence ,  w e canno t  clai m tha t  subject s hav e constructe d thei r  spatia l  menta l 
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representation s exclusivel y durin g reading .  However ,  i t  appear s tha t  subject s 
relie d o n th e spatia l  representatio n whe n respondin g t o th e primin g task .  Th e 
tim e betwee n prim e onse t  an d targe t  onse t  use d i n ou r  secon d experimen t  i s 
shor t  enoug h t o ensur e tha t  subject s coul d barel y star t  a  proces s tha t  wa s 
unde r  thei r  attentiona l  control .  We assum e tha t  ou r  result s ar e effecte d b y 
an automati c proces s a s discusse d b y Ratclif f  an d McKoo n (1981) . 

The result s ar e on e ste p int o th e desire d direction .  What  w e hav e show n 
i s tha t  th e primin g techniqu e i s capabl e t o revea l  spatia l  informatio n whe n 
peopl e remembe r  spatia l  descriptions .  Thi s wa s i n doub t  afte r  ou r  firs t 
experiment .  Th e nex t  ste p ha s t o b e a  chang e i n th e experimenta l  procedur e 
suc h tha t  subject s onl y rea d text s withou t  an y additiona l  visua l  tas k inter -
venin g betwee n readin g an d probing .  Th e questio n the n i s whethe r  th e primin g 
effect ,  dependen t  o n distances ,  wil l  b e obtaine d again . 

Let  u s conside r  no w th e relationshi p betwee n th e primin g techniqu e an d 
inferenc e processes .  Th e tas k fo r  th e subjec t  may b e paraphrase d a s 'Di d th e 
configuratio n includ e th e followin g tw o objects?' .  I n a  propositiona l  re -
presentatio n a n inferenc e proces s migh t  consis t  o f  a t  leas t  th e followin g 
subprocesses :  First ,  a  searc h proces s mus t  fin d node s representin g th e tw o 
objects .  The n th e proces s ha s t o fin d ou t  whethe r  th e object s ar e linke d t o a 
propositio n representin g th e configuration .  Finally ,  th e proces s ha s t o 
decid e whethe r  th e relation s labelin g th e link s ca n b e interprete d i n suc h a 
way tha t  th e questio n ca n b e answere d affirmatively .  A s suggeste d b y th e 
result s o f  Ratclif f  an d McKoo n (1978 )  thi s inferenc e proces s take s les s tim e 
when tw o concept s ar e linke d togethe r  i n th e sam e propositio n durin g reading . 
But  thi s proces s shoul d no t  depen d o n spatia l  distance s unles s th e re -
presentatio n ha s som e sor t  o f  spatia l  properties . 

I n a  spatia l  representatio n th e questio n ca n b e answere d simpl y b y 
searchin g fo r  th e tw o objects .  I f  the y ar e foun d i n th e menta l  spatia l  re -
presentatio n then ,  b y thi s virtue ,  the y belon g t o th e configuration .  Tha t  is , 
i n a  spatia l  representatio n th e includ e relatio n i s inherentl y contained .  Th e 
mediu m o f  representatio n is ^  th e spatia l  relation .  Th e inferenc e proces s 
the n reduce s to  a  searc h process .  I f  thi s searc h proces s ha s equivalen t 
tempora l  propertie s a s th e visua l  searc h th e amoun t  o f  tim e neede d shoul d 
depen d o n spatia l  distance s i n th e menta l  representation .  Thi s wa s show n b y 
our  secon d experiment . 
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