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SOME FACTORS INFLUENCIN G TH E COMPREHENSION 
OF PRONOUNS I N TEXT S 

Rosalin d A .  Crawle y 

Department of Psychology 
Universit y o f  Durha m 

Englan d 

The interpretatio n o f  pronoun s depend s o n a  numbe r  o f  factor s rangin g 
fro m th e purel y linguisti c throug h t o genera l  knowledg e o f  th e world .  Thus , 
th e stud y o f  pronou n comprehensio n ca n provid e importan t  insight s int o th e 
more genera l  questio n o f  comprehensio n durin g reading .  Some o f  th e factor s 
influencin g pronou n comprehensio n operat e a t  th e leve l  o f  th e singl e sentenc e 
(th e loca l  level )  an d other s operat e a t  th e leve l  o f  th e tex t  a s a  whol e (th e 
globa l  level) .  Althoug h ther e ha s bee n quit e a  lo t  o f  wor k o n th e factor s 
affectin g pronou n comprehensio n a t  thes e tw o level s separatel y (e.g . 
Ehrlich ,  I98O ;  Springston ,  1975) ,  the y ar e rarel y considere d together .  Thus , 
a majo r  ai m o f  thi s stud y wa s t o examin e th e relationshi p betwee n th e factor s 
affectin g pronou n comprehensio n a t  th e loca l  an d globa l  levels . 

Two local factors and one global factor were examined. The two local 
factor s wer e th e linguisti c constrain t  o f  lexica l  agreemen t  (specifically , 
gende r  agreement )  an d th e heuristi c strateg y o f  subjec t  assignment .  Th e 
globa l  facto r  examine d wa s topicalisatio n a t  th e tex t  level .  Ther e i s 
evidenc e t o sugges t  tha t  al l  thre e o f  thes e factor s migh t  b e importan t  fo r 
resolvin g pronomina l  reference .  Fo r  example ,  th e presenc e o f  a  gende r  cu e 
facilitate s th e comprehensio n o f  pronoun s i n isolate d sentence s (e.g . 
Ehrlich ,  I98O) .  Similarly ,  th e us e o f  a  subjec t  assignmen t  strateg y i s 
suggeste d b y th e observatio n tha t  i n writte n text s th e subjec t  o f  th e sentenc e 
i s frequentl y th e anteceden t  fo r  a  pronou n (e.g .  Grober ,  Beardsle y & 
Caramazza ,  1978 ;  Hobbs ,  1976) .  I n addition ,  a t  th e globa l  leve l  severa l 
peopl e hav e suggeste d tha t  th e globa l  topic ,  o r  mai n characte r  i n a  tex t  i s  a 
likel y anteceden t  fo r  a  pronou n (e.g .  Clancy ,  I98O ;  Sanfor d &  Garrod ,  198I) . 

It seems likely that surface features of a text may signal a 
characte r  a s th e globa l  topic .  Thes e feature s includ e th e titl e o f  a  tex t 
(Kieras ,  1979 ;  Kozminsky ,  1977) ,  initia l  mentio n i n a  tex t  (Kieras ,  1978 ; 
Sanfor d &  Garrod ,  198I )  an d frequenc y o f  mentio n (Perfett i  &  Goldman , 
1974) .  Thus ,  a  secon d ai m o f  thi s stud y wa s t o determin e whethe r  variatio n 
i n th e numbe r  o f  feature s signallin g th e topi c cause s an y variatio n i n it s 
influenc e o n pronou n comprehension . 

In the three experiments reported here, Subjects were asked to read 
shor t  passage s o f  text .  Eac h passag e containe d on e targe t  sentenc e i n whic h 
ther e wer e tw o pronoun s an d tw o potentia l  antecedents .  I n som e o f  th e targe t 
sentences ,  th e pronouns '  antecedent s coul d no t  b e determine d b y gende r  cue s 
(ambiguou s pronouns) ,  fo r  example ,  "Shau n le d Be n alon g th e pat h an d h e 
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calle d t o hi m t o b e careful" .  I n others ,  th e pronouns '  antecedent s coul d 
be uniquel y identifie d usin g gende r  cue s (unambiguou s pronouns) ,  fo r  example , 
"Clar e le d Be n alon g th e pat h an d sh e calle d t o hi m t o b e careful" .  Thi s i s 
th e gende r  cu e manipulation .  I n addition ,  sinc e on e o f  th e potentia l 
antecedent s occurre d i n subjec t  position ,  th e influenc e o f  th e subjec t 
assignmen t  strateg y coul d b e determined .  Finally ,  on e o f  th e potentia l 
antecedent s wa s th e topi c o f  th e passag e s o th e effec t  o f  topicalit y coul d 
als o b e manipulated . 

EXPERIMENT 1 

Twelve experimental passages were presented one sentence at a time on 
th e scree n o f  a  microcomputer .  Subject s wer e aske d t o pres s a  ke y a s soo n a s 
the y ha d understoo d eac h sentence .  Th e ke y pres s cause d th e nex t  sentenc e t o 
appear ,  followin g o n fro m th e previou s on e a s i n norma l  text .  Onc e a  sentenc e 
had appeare d o n th e screen ,  i t  remaine d ther e unti l  th e Subjec t  ha d rea d th e 
whol e passage . 

Each passage mentioned two characters; the topic and the nontopic. 
The topi c wa s signalle d b y usin g th e topic' s nam e a s th e titl e o f  th e passage , 
by mentionin g th e topi c firs t  i n th e passag e an d b y mentionin g th e topi c mor e 
frequentl y tha n an y othe r  characte r  i n th e passage .  Th e passage s wer e si x 
sentence s lon g an d th e targe t  sentenc e appeare d a s th e fift h sentence .  Ther e 
wer e si x version s o f  eac h targe t  sentence ;  tw o containin g ambiguou s pronoun s 
and fou r  containin g unambiguou s pronouns .  Figur e 1  show s a n exampl e o f  th e 
materials . 

In the first clause of each target sentence, the topic and nontopic 
wer e mentione d b y nam e an d i n th e second ,  the y wer e referre d t o agai n usin g 
pronouns .  Ther e wer e tw o version s o f  th e ambiguou s targe t  sentences :  Eithe r 
th e topi c o r  th e nontopi c appeare d a s th e subjec t  o f  th e sentenc e (se e 
sentence s 1  an d 2 ,  Figur e 1 ) .  Th e second ,  pronomina l  claus e wa s th e sam e i n 
th e tw o conditions .  A  questio n a t  th e en d o f  eac h passag e enable d th e 
assignmen t  o f  thes e pronoun s t o b e determined .  An y preferenc e fo r  assignin g 
thes e linguisticall y ambiguou s pronoun s t o th e subjec t  o f  th e sentenc e o r  th e 
topi c o f  th e passag e woul d b e reveale d i n thes e assignments . 

The four unambiguous conditions can best be described in terms of 
who th e subjec t  pronou n referre d to .  I t  referre d t o th e topi c i n subjec t 
positio n (sentenc e 3 ) ,  th e topi c i n objec t  positio n (sentenc e 4 ) ,  th e nontopi c 
i n subjec t  positio n (sentenc e 5 )  an d th e nontopi c i n objec t  positio n 
(sentenc e 6 ) .  Readin g rate s fo r  thes e unambiguou s condition s wer e examined . 
I f  gende r  cue s alon e ar e use d fo r  understandin g pronouns ,  ther e shoul d b e n o 
differenc e i n readin g rate s fo r  th e fou r  conditions .  An y preferenc e fo r 
assignin g th e subjec t  pronou n t o th e subjec t  o f  th e sentenc e o r  th e topi c o f 
th e passag e shoul d b e accompanie d b y faste r  readin g rate s i n th e condition s 
wher e th e linguisticall y constraine d assignmen t  i s i n accordanc e wit h thes e 
preferences . 
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Topi c =  Shau n /  Clar e Nontopi c =  Be n 

a. First four sentences 
SHAUN 

Shaun started to get worried as it became darker and the mist grew thicker. 
He wa s th e leade r  o f  thi s walkin g expeditio n i n th e Lak e Distric t  an d h e fel t 
responsibl e fo r  th e other s followin g him .  H e hadn' t  realise d i t  woul d tak e 
the m s o lon g t o wal k back .  The y cam e t o a  plac e wher e th e pat h narrowe d ove r 
a stee p dro p an d Shau n decide d t o g o ahea d wit h hi s frien d Be n t o mak e sur e i t 
was saf e befor e th e other s followed . 

(Clare was substituted for Shaun in the unambiguous passages.) 

b. Six versions of the target sentence 

Ambiguous 

1. T=S Shaun led Ben along the path and he called to him to be careful. 
2.  NT= S Be n le d Shau n alon g th e pat h an d h e calle d t o hi m t o b e careful . 

Unambiguous 

Pronoun refers 
to : 

3.  T, S Clar e le d Be n alon g th e pat h an d sh e calle d t o hi m t o b e careful . 
4.  T, 0 Be n le d Clar e alon g th e pat h an d sh e calle d t o hi m t o b e careful . 
5.  NT, S Be n le d Clar e alon g th e pat h an d h e calle d t o he r  t o b e careful . 
6.  NT, 0 Clar e le d Be n alon g th e pat h an d h e calle d t o he r  t o b e careful . 

c. Final sentence 
They go t  safel y ove r  t o th e prope r  pat h an d shoute d t o th e other s tha t  i t  wa s 
al l  righ t  an d eventuall y the y al l  mad e thei r  wa y dow n t o thei r  minibu s a t  th e 
bottom . 

FIGURE 1  EXAMPLE PASSAGE FROM EXPERIMENT 1 
( T =  Topic ,  N T =  Nontopic ,  S  =  Subject ,  0  =  Object ) 

The ambiguous conditions will be considered first. Table 1 shows the 
number  o f  subjec t  an d objec t  assignment s i n thes e tw o conditions .  Ther e wer e 
fa r  mor e assignment s t o th e subjec t  tha n t o th e objec t  (Mi n F '  =  52.21 ,  d f  = 
1,  24 ,  p  <.01) .  Thus ,  ther e wa s a  stron g preferenc e fo r  makin g assignment s i n 
accordanc e wit h th e subjec t  assignmen t  strategy -  Ther e wa s als o a n interactio n 
betwee n conditio n an d assignmen t  t o th e subjec t  o r  objec t  (F 1 =  8.31 ,  d f  = 
1,  119 ,  P  <.01 ;  F 2 =  4.17 ,  d f  =  1 ,  11 ,  p  =.06) .  Thi s indicate s a  stronge r 
tendenc y t o assig n th e subjec t  pronou n t o th e subjec t  o f  th e sentenc e whe n i t 
was als o topi c o f  th e passage .  Thus ,  th e topi c o f  th e tex t  als o influence d 
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TABLE 1  ASSIGNMENTS -  EXPERIMENT 1 ,  AMBIGUOUS PASSAGES 

Assignment to 
SUBJECT OBJECT 

T =  S  19 4 i\ e 
NT =  S  16 7 7 3 

Means 18 1 6 0 

th e assignmen t  o f  th e linguisticall y ambiguou s pronouns . 

Reading rates for the two conditions also showed an effect of topic 
(se e Tabl e 2 ) .  Sentence s i n whic h th e topi c wa s subjec t  wer e rea d faste r  tha n 
sentence s i n whic h th e nontopi c wa s subjec t  (Mi n F '  =  4.86 ,  d f  =  1 ,  19 ,  p 
<.05) . 

The unambiguous conditions will now be considered. Table 3 shows the 
readin g rate s fo r  th e unambiguou s conditions .  (Here ,  th e discussio n wil l  b e 
confine d t o th e assignmen t  o f  th e subjec t  pronou n i n eac h targe t  sentence. ) 
The cleares t  effec t  i n thes e unambiguou s condition s i s a n effec t  o f  topic . 
Readin g rate s wer e faste r  whe n th e pronou n referre d t o th e topi c rathe r  tha n 
th e nontopi c (Mi n F '  =  5.39 ,  d f  =  1 ,  31 ,  p  <.05) .  Ther e wa s als o som e 
suggestio n o f  a n effec t  o f  th e subject .  Sentence s i n whic h th e pronou n 
referre d t o th e subjec t  wer e rea d faste r  tha n sentence s i n whic h th e pronou n 
referre d t o th e object .  However ,  thi s effec t  onl y hel d u p i n th e F 1 
analysi s (F 1 =  4.23 ,  d f  =  1 ,  119 ,  p  <.05 ;  F 2 =  1.46 ,  d f  =  1 ,  11 ,  p  =.25) . 
Ther e wa s n o interaction . 

The results of Experiment 1 show that both local and global factors 
ac t  togethe r  t o influenc e pronou n comprehension .  Whil e th e loca l  subjec t  o f 
th e sentenc e wa s clearl y preferre d a s th e anteceden t  fo r  linguisticall y 
ambiguou s pronouns ,  thi s effec t  wa s modifie d b y a n influenc e o f  th e global 
topic .  Th e globa l  topi c als o influence d th e eas e o f  readin g th e ambiguou s 
targe t  sentences .  Similarly ,  eve n whe n ther e wa s a  clea r  gende r  cu e presen t 
i n th e unambiguou s conditions ,  bot h th e loca l  subjec t  an d th e globa l  topi c 
influence d th e eas e o f  assignment ,  althoug h i n thes e sentences ,  th e effec t  o f 
th e topi c wa s stronge r  tha n th e effec t  o f  th e loca l  subject . 

TABLE 2 MEAN READING RATES (WORDS PER SECOND) - EXPERIMENT 1, AMBIGUOUS 
PASSAGES 

T = S NT = S 

4.2 5 3.6 5 
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TABLE 3  MEAN READIN G RATES (WORDS PE R SECOND)  -  EXPERIMENT 1 ,  UNAMBIGUOUS 
PASSAGES 

Pronoun referent TOPIC NONTOPIC Means 

SUBJECT 4.3 7 4.0 5 4.2 1 
OBJECT 4.1 4 3.8 7 4.0 1 

Means 4.2 6 3-9 6 

However ,  i t  i s  no t  clea r  exactl y whic h feature s o f  th e topi c 
produce d thes e effect s (title ,  initia l  mentio n o r  frequenc y o f  mention) .  I n 
th e nex t  tw o experiments ,  th e numbe r  o f  feature s signallin g th e topi c wa s 
reduce d t o tw o (titl e an d initia l  mention )  t o se e whethe r  o r  no t 
frequenc y o f  mentio n wa s critica l  fo r  th e topic' s influenc e o n pronou n 
comprehension .  I n th e nex t  tw o experiments ,  ambiguou s an d unambiguou s 
pronoun s wer e studie d separately ;  ambiguou s pronoun s i n Experimen t  2  an d 
unambiguou s pronoun s i n Experimen t  3 . 

EXPERIMENT 2 

The twelv e experimenta l  passage s use d i n thi s experimen t  wer e simila r 
t o th e ambiguou s passage s use d i n Experimen t  1  excep t  tha t  th e frequenc y wit h 
whic h th e topi c an d nontopi c wer e mentione d wa s equalised .  Thus ,  th e topi c 
was n o longe r  distinguishe d fro m th e nontopi c i n term s o f  ho w ofte n i t  wa s 
mentioned .  Ther e wer e als o a  fe w othe r  mino r  change s t o th e materials .  Fo r 
example ,  mos t  o f  th e targe t  sentence s wer e shortene d s o tha t  an y informatio n 
superfluou s t o th e assignmen t  o f  th e pronoun s wa s discarded ,  an d th e recenc y 
wit h whic h th e topi c an d nontopi c wer e mentione d befor e th e targe t  sentenc e 
was counterbalanced .  I n ever y othe r  way ,  th e material s wer e th e sam e a s th e 

TABLE 4 ASSIGNMENTS - EXPERIMENT 2 

T : 
NT : 

:  S 
:  S 

Assignmen t 
SUBJECT 

57 
55 

t o 
OBJECT 

14 

17 

Means 5 6 1 6 
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TABLE 5 MEAN READING RATES (WORDS PER SECOND) - EXPERIMENT 2 

T = S NT = S 

4.0 3 3.6 3 

ambiguou s passage s use d i n Experimen t  1 .  A s before ,  ther e wer e tw o version s 
of  eac h targe t  sentence :  Th e topi c o r  nontopi c wa s subjec t  o f  th e sentence . 
The tas k wa s th e sam e a s i n Experimen t  1 . 

Table 4 shows the number of assignments to the subject and object in 
eac h condition .  Ther e wer e mor e assignment s t o th e subjec t  tha n t o th e objec t 
(Mi n F '  =  32.05 ,  d f  =  1 ,  17 ,  p  <.01) .  Bu t  ther e wa s n o differenc e i n th e 
patter n o f  assignment s i n th e tw o condition s an d n o interaction .  Thus ,  whil e 
ther e wa s stil l  a  stron g effec t  o f  th e loca l  subject ,  ther e wa s n o effec t  o f 
topi c o n assignment s i n thi s experiment .  However ,  ther e wa s a n effec t  o f 
topi c o n readin g rates .  Tabl e 5  show s th e mea n readin g rate s i n eac h 
condition . 

Sentences in which the topic was subject were read faster than those 
i n whic h th e nontopi c wa s subjec t  (F 1 =  6.78 ,  d f  =  1 ,  23 ,  p  <.05 ;  F 2 =  3.06 , 
df  =  1 ,  11 ,  p  >.1) .  (Thi s effec t  wa s als o significan t  b y passage s (F2 )  whe n 
onl y sentence s i n whic h subjec t  assignment s ha d bee n mad e wer e considere d (Mi n 
F'  =  4.24 ,  d f  =  1 ,  29 ,  p  <.05 )  -  se e Crawley ,  1985. ) 

EXPERIMENT 3 

The passages used in this experiment were identical to those used in 
Experimen t  2  excep t  tha t  th e topi c an d nontopi c wer e differen t  gender s s o tha t 
th e pronoun s i n th e targe t  sentence s coul d b e disambiguate d b y gender .  A s 
i n Experimen t  1 ,  ther e wer e fou r  version s o f  th e unambiguou s targe t  sentence s 
(se e Figur e 1 ) . 

The mean reading rates in each condition are shown in Table 6. 

TABLE 6 MEAN READING RATES (WORDS PER SECOND) - EXPERIMENT 3 

Pronoun referent TOPIC NONTOPIC Means 

SUBJECT 3.8 6 3.6 3 3.7 5 
OBJECT 3.5 4 3.6 9 3.6 2 

Means 3.7 0 3.6 6 
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Analysi s o f  thes e readin g rate s showe d n o reliabl e differences .  A n 
examinatio n o f  th e effec t  o f  recenc y o f  mentio n o f  th e topi c an d th e nontopi c 
reveale d n o significan t  effect s eithe r  her e o r  i n Experimen t  2 . 

Thus, when unambiguous pronouns were presented in the modified 
passage s o f  Experimen t  3 ,  neithe r  th e loca l  subjec t  no r  th e globa l  topi c 
affecte d th e eas e o f  pronou n comprehension .  I t  seem s tha t  reader s relie d o n 
gende r  cue s alon e i n thi s experiment . 

Overall, the results of these three experiments suggest that both local 
and globa l  factor s ac t  togethe r  durin g pronou n comprehension .  A t  th e loca l 
level ,  bot h gende r  cue s an d th e loca l  subjec t  affecte d pronou n comprehension . 
(Strictl y speaking ,  th e subjec t  assignmen t  strateg y coul d i n fac t  b e a 
paralle l  functio n strategy ;  Sheldon ,  1974 .  Thes e tw o strategie s ar e no t 
distinguishe d here. )  Th e subjec t  appeare d t o hav e a  stronge r  influenc e o n th e 
comprehensio n o f  ambiguou s pronoun s tha n o n th e comprehensio n o f  unambiguou s 
pronouns .  I n th e absenc e o f  linguisti c constraints ,  th e subjec t  wa s th e 
preferre d anteceden t  i n bot h Experiment s 1  an d 2 .  When ther e wer e linguisti c 
cue s available ,  however ,  th e subjec t  ha d n o influenc e excep t  fo r  a  wea k 
effec t  i n th e unambiguou s passage s o f  Experimen t  1 .  Thus ,  heuristic s lik e 
thos e involvin g th e subjec t  may onl y operat e i n th e absenc e o f  othe r  stron g 
cue s t o assignment . 

The global topic also influenced pronoun comprehension (Experiments 1 
and 2 ) .  Th e topic' s influenc e appeare d t o depen d o n th e numbe r  o f  factor s 
signallin g it .  I n Experimen t  1 ,  wher e th e topi c wa s signalle d b y th e title , 
initia l  mentio n an d frequenc y o f  mention ,  i t  ha d a n effec t  o n bot h th e 
assignmen t  o f  ambiguou s pronoun s an d th e eas e o f  readin g bot h th e 
ambiguou s an d unambiguou s sentences .  I n Experimen t  2 ,  however ,  wher e 
frequenc y n o longe r  distinguishe d th e topi c fro m th e nontopic ,  th e topi c ha d 
no effec t  o n th e assignmen t  o f  ambiguou s pronouns ,  althoug h i t  stil l  ha d a n 
effec t  o n th e eas e o f  readin g th e targe t  sentences .  An d i n Experimen t  3 , 
wher e frequenc y di d no t  signa l  th e topi c an d wher e gende r  cue s determine d 
assignmen t  unambiguously ,  ther e wa s n o effec t  o f  topic .  Thi s contrast s wit h 
th e result s fro m th e unambiguou s sentence s o f  Experimen t  1 .  I n th e presenc e 
of  gende r  cues ,  th e topi c clearl y ha s t o b e ver y salien t  befor e i t  influence s 
th e eas e o f  pronou n comprehension .  A  tentativ e explanatio n fo r  thes e 
result s i s tha t  th e topi c effec t  i s  grade d an d tha t  topicalit y i s a  continuu m 
rathe r  tha n a n all-or-non e feature .  A  mor e systemati c investigatio n o f  thi s 
propositio n i s currentl y i n progress . 
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