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Abst rac t 

In a series of experiments. Bock and colleagues have 
demonstrate d tha t  subject s sho w a  reliabl e increas e i n 
th e us e o f  particula r  syntacti c construction s afte r  havin g 
hear d an d repeate d tha t  constructio n i n a n unrelate d sen -
tence .  Aspect s o f  th e dat a see m t o indicat e tha t  i t  i s  syn -
tacti c constituen t  structure ,  independen t  o f  meaning , 
tha t  underlie s th e facilitatio n i n thes e situations .  I n thi s 
smdy w e investigat e whethe r  mor e semanti c factor s 
migh t  als o lea d t o priming ,  an d specificall y whethe r  th e 
assignmen t  o f  a  semanti c rol e t o a  particula r  participan t 
i n a  prim e sentenc e ca n increas e th e probabilit y  o f  a  tar -
get  sentenc e whos e structur e allow s a  simila r  assign -
ment .  T o tes t  thi s w e replicat e Bock' s stud y an d includ e a 
furthe r  se t  o f  prime s (provide-wit h primes )  whic h hav e 
th e syntacti c constituen t  structur e o f  th e dative ,  bu t 
shar e semanti c rol e assignmen t  wit h th e ditransitive .  I f 
syntacti c primin g wer e triggere d b y constituen t  structur e 
alone ,  prime s lik e thi s woul d lea d t o mor e dativ e re -
sponses ,  relativ e t o a  ditransitiv e prime .  I f  semanti c in -
volvemen t  wer e crucial ,  o n th e othe r  hand ,  thi s prim e 
shoul d elici t  mor e ditransitiv e responses .  I n thi s stud y 
we fin d significantl y mor e ditransitiv e response s fol -
lowin g th e provide-wit h sentenc e tha n followin g a  da -
tiv e prime ,  an d n o differenc e betwee n th e provide-wit h 
and ditransitiv e primes ,  suggestin g tha t  semanti c factor s 
indee d pla y a  role . 

Introduction 

Two current views of the mechanics of sentence compre-
hensio n posi t  ver y differen t  role s fo r  structura l  informa -
tio n i n th e comprehensio n o f  a  sentence .  O n th e on e han d 
ar e account s tha t  plac e primar y importanc e t o syntacti c 
consideration s (fo r  example ,  (Frazier ,  1979 ;  Frazie r  & 
Rayner ,  1982 ;  Rayner ,  Garrod ,  &  Perfetti ,  1992) ,  claim -
in g tha t  initia l  parsin g decision s ar e mad e o n th e basi s o f 
syntacti c informatio n an d parsin g heuristic s alone .  O n th e 
othe r  hand ,  a  growin g bod y o f  evidenc e suggest s tha t  eve n 
initia l  hypothese s involv e th e interactio n o f  multipl e 
source s o f  information ,  whethe r  structural ,  semantic ,  o r 
pragmati c (Ford ,  Bresnan ,  &  Kaplan ,  1982 ;  MacDonald , 
1993 ;  MacDonald ,  Pearlmutter ,  &  Seidenberg ,  1994 ; 
M a c W h i n n e y &  Bates ,  1989 ;  St .  Joh n &  McClelland , 
1990 ;  Tanenhau s &  Carlson ,  1989 ;  Trueswell ,  Tanen -
haus ,  &  G a m s e y ,  1994) . 

Despit e th e dat a favorin g th e interactionis t  approach ,  ther e 
remain s evidenc e tha t  othe r  informatio n ca n b e overridde n 
by syntacti c regularities .  O n e se t  o f  dat a tha t  offer s 
stron g evidenc e fo r  th e independenc e o f  syntacti c informa -
tio n ha s c o m e fro m th e phenomeno n o f  syntacti c primin g 
((Bock ,  1986 ;  Boc k &  Loebell ,  1990 ;  Bock ,  Loebell ,  & 
Morey ,  1992) .  Boc k an d associate s hav e foun d tha t  sub -
ject s sho w a  reliabl e increas e i n th e us e o f  particula r  syn -
tacti c construction s afte r  havin g hear d an d repeate d tha t 
constructio n i n a n unrelate d sentence .  I n thes e tests ,  sub -
ject s wer e give n a  serie s o f  spoke n sentence s intersperse d 
wit h semanticall y unrelate d simpl e lin e drawings ,  an d 
aske d t o describ e th e picture s i n a  singl e sentenc e withou t 
usin g pronouns .  Fo r  example ,  whe n show n a  pictur e tha t 
coul d b e describe d wit h eithe r  ditransitiv e (e.g .  Joh n gav e 
th e do g a  biscuit ,  wit h tw o nou n phrase s followin g th e 
verb )  o r  prepositiona l  dativ e sentence s (Joh n gav e a  bis -
cui t  t o th e dog ,  wit h on e nou n phras e followe d b y a 
prepositiona l  phrase )  subject s wer e significantl y mor e 
likel y t o describ e i t  wit h a  ditransitiv e i f  i t  ha d bee n pre -
cede d b y a n unrelate d ditransitive . 

Aspects of the data suggest that the priming is due en-
tirel y t o syntacti c processes ,  an d independen t  o f  semantics . 
O ne piec e o f  evidenc e crucia l  t o thi s interpretatio n i s th e 
finding  tha t  prepositiona l  locafive s lik e (1 )  below ,  whic h 
hav e th e sam e syntacti c for m a s prepositiona l  datives ,  bu t 
somewhat  differen t  semantics/pragmatics ,  prim e preposi -
tiona l  dative s lik e (2 )  (Boc k &  Loebel l  1990) . 

(1) The widow drove an old Mercedes to the church. 
(churc h =  locative ) 

(2 )  Th e w ido w gav e a n ol d Mercede s t o th e church . 
(churc h =  benefactive ) 

These results can be interpreted as showing that concep-
tua l  dissimilarit y ha s n o effec t  o n structura l  priming . 

Note, however, that the semantics of the two construc-
tion s ar e no t  al l  tha t  dissimilar .  Althoug h i n (1 )  th e ob -
jec t  o f  t o i s a  locative ,  whil e i n (2 )  i t  i s  a  benefactive , 
ther e i s considerabl e linguisti c evidenc e showin g tha t  bot h 
thes e role s ar e subsume d unde r  th e large r  categor y o f  goa l 
(Jackendof f  1972 ;  Lakof f  an d Johnso n 1980 ;  Goldber g 
1995).Ther e ar e case s suc h a s Th e w ido w sen t  a  packag e 
t o th e churc h ,  wher e th e argumen t  churc h fall s some -
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wher e intermediat e betwee n a  pur e locativ e an d a  pur e 
benefactive .  I n additio n ther e i s a  substantia l  evidenc e fo r 
a genera l  metaphor ,  T R A N S F ER O F P O S S E S S I ON a s 
P H Y S I C AL T R A N S F E R,  tha t  involve s transfe r  o f  pos -
sessio n withou t  physica l  transfer ,  an d involve s th e prepo -
sition s to ,  fro m an d away .  (e.g .  Sh e receive d th e hous e 
fro m he r  mother' s estate .  I  H e gav e th e hous e away. ) 
Thus i t  i s  no t  entirel y clea r  fro m thes e dat a whethe r  th e 
primin g i s du e onl y t o form-base d factors ,  o r  t o a  combi -
natio n o f  for m an d meaning . 

There is good reason for thinking that semantic factors do 
pla y a  rol e i n syntacti c priming .  Boc k e t  al .  (1992 )  foun d 
tha t  mappin g a n inanimat e entit y ont o subjec t  i n a  prim e 
sentenc e predispose d mappin g a n inanimat e entit y ont o 
th e subjec t  i n th e target .  Th e primin g wa s demonstrate d 
eve n whe n th e targe t  wa s activ e bu t  th e prim e wa s pas -
sive ,  indicatin g tha t  semanti c aspect s o f  th e primin g di d 
not  requir e identica l  syntacti c forms .  I n th e curren t  ex -
perimen t  w e follo w u p o n thi s idea ,  usin g differen t  prim e 
and targe t  frames ,  an d controllin g fo r  th e animac y o f  th e 
subjec t  argument . 

E x p e r i m e n t 

I n th e experimen t  describe d belo w w e replicat e th e Boc k 
and Lobel l  (1990 )  ditrjinsitiv e experiment ,  bu t  includ e a 
thir d prim e condition ,  th e 'fulfilling '  fram e (Levin ,  1993) , 
exemplifie d i n exampl e (3) : 

(3) The officers provided the soldiers with guns. 

Sentences like that in (3) share aspects of both the 
ditransitiv e an d prepositiona l  dative :  th e synta x i s tha t  o f 
th e prepositiona l  dativ e (N P V  N P PP) ;  bu t  th e orde r  o f 
semanti c role s parallel s th e ditransitiv e (<agent ,  recipient , 
theme>) . 

Our  hypothesi s i s tha t  th e semanti c similarit y 
betwee n th e 'provide-with '  for m an d th e ditransitiv e wil l 
lea d t o a n increas e i n ditransitiv e response s afte r  a  'pro -
vide-with '  prime .  Sinc e th e tw o diffe r  i n thei r  syntacti c 
form ,  th e predicte d effec t  would  no t  b e attributabl e t o 
strictl y syntacti c processes ,  an d woul d argu e tha t  semanti c 
factor s a s wel l  a s form-base d factor s influenc e th e primin g 
effect . 

Method s 

Material s fo r  th e experimen t  include d 1 0 picture s o f 
event s tha t  coul d b e equall y wel l  describe d wit h preposi -
tiona l  objec t  construction s o r  ditransitiv e parapb-ase s ( a 
man givin g a  presen t  t o a  child ,  a  butle r  servin g a  drin k t o 
hi s employer ,  a  woma n teachin g mat h t o a  grou p o f  stu -
dents ,  an d s o on )  Eac h pictur e wa s matche d wit h thre e 
prim e sentences :  (1 )  ditransitive ,  (2 )  dativ e (3 )  provide -
with .  Intransitiv e sentence s wer e use d a s a n additiona l 
conditio n i n orde r  t o asses s preference s fo r  th e tw o alterna -
tiv e form s afte r  a  minimall y relate d sentenc e type . 

Prime/targe t  pair s wer e chose n t o avoi d an y semanti c 
relationshi p betwee n th e pictur e an d th e prim e sentences . 
The experimen t  als o include d 2 0 eac h o f  repeate d fille r 
sentence s an d pictures ,  an d 2 0 eac h o f  non-repeate d fille r 
sentence s an d picture s fo r  a  tota l  o f  12 0 fille r  items . 
Fille r  picture s depicte d intransitiv e o r  simpl e transitiv e 
action s (suc h a s a  w o m a n o n a  swing ,  o r  a  bo y drinkin g a 
glas s o f  water) .  Fille r  sentence s represente d a  variet y o f 
syntacti c types .  Fou r  experimenta l  list s wer e constructed . 
To avoi d perseveratio n o f  primin g effect s fro m earlie r  sen -
tences ,  whic h i s know n t o b e long-lasting ,  prim e typ e 
was betwee n subjects . 

Each list contained 10 priming sentences followed im-
mediatel y b y th e targe t  pictur e from  th e sam e stimulu s 
set .  I n additio n t o th e tes t  an d filler  items ,  eac h lis t  wa s 
precede d b y a  se t  o f  1 0 practic e items ,  an d a  numbe r  o f 
warm-u p trial s wa s inserte d befor e th e first  tria l  o f  th e 
experiment .  O n eac h list ,  tes t  prime/targe t  pair s wer e 
precede d b y a n averag e o f  1 2 fillers. 

Table 1: Example stimulus set 

Prime type Examples 
ditransitiv e Hi s edito r  offere d Bo b th e ho t  story . 

dativ e Hi s edito r  promise d th e ho t  stor y t o 
Bob. 

provide-wit h Hi s edito r  credite d Bo b wit h th e ho t 
story . 

intransitiv e Sash a alway s dawdle s ove r  lunch . 
Targe t  Pictur e A  ma n hand s a  woma n a  bo x o f  candy . 

Procedure. Subjects were tested individually, seated in 
fron t  o f  a  compute r  termina l  i n a  sound-attenuate d room . 
On eac h experimenta l  tria l  th e compute r  scree n displaye d 
eithe r  a  pictur e o r  a n empt y frame.  W h e n th e empt y 
frame  appeared ,  th e experimente r  read a  sentenc e aloud . 
The cove r  stor y use d i n Boc k an d Lobel l  (1990 )  wa s 
adopte d here :  Subject s wer e instructe d tha t  thei r  tas k wa s 
t o remembe r  whedie r  th e pictur e o r  th e sentenc e wa s ne w 
or  repeate d i n th e cours e o f  th e experiment ;  a s a  memor y 
aid ,  the y wer e t o repea t  verbati m eac h sentenc e tha t  th e 
experimente r  read ,  o r  t o describ e eac h pictur e i n a  ful l 
sentence . 

Picture descriptions were cued by the experimenter, who 
presente d th e subjec t  wit h NP- V sentenc e fragment  (Th e 
gir l  painte d ... ;  Th e ma n gave...) .  Th e presentatio n o f  th e 
subjec t  N P di d no t  affec t  th e choic e o f  th e dativ e o r  ditran -
sitiv e form ,  sinc e bot h too k th e sam e subject .  I t  did , 
however ,  constrai n th e interpretatio n o f  th e pictur e towar d 
one tha t  coul d b e describe d wit h th e dativ e o r  ditransitive . 
Thi s wa s importan t  i n th e presen t  context ,  sinc e eac h o f 
th e event s i n th e tes t  picture s containe d tw o huma n par -
ticipants ,  an d coul d wel l  b e describe d wit h a  simpl e transi -
tiv e (e.g .  Th e gir l  go t  a  birthda y presen t  fro m he r  dad) . 

Each session was recorded onto audio cassette and the re-
sponse s o f  eac h subjec t  t o th e targe t  picture s wer e tran -
scribe d followin g th e experimenta l  session . 
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Sub jec ts .  4 8 subject s participate d i n th e experiment . 
Thes e wer e right-hande d undergraduate s betwee n th e age s 
of  1 7 an d 2 7 (2 1 male ,  2 7 female) .  Subject s wer e recruite d 
fro m th e Psycholog y an d Cognitiv e Scienc e departmen t 
subjec t  pools ,  an d receive d cours e credi t  fo r  participating . 

Data from one subject was lost due to experimenter error. 
T wo other s wer e dropped ,  on e fo r  bein g a  non-nativ e 
speake r  o f  English ,  an d on e w h o faile d t o complet e th e 
task .  Thi s lef t  o f  tota l  o f  4 5 subject s overall ,  wit h 1 1 i n 
eac h prim e conditio n an d 1 2 o n th e intransitiv e list . 

Result s 

Scorin g procedure :  Adoptin g th e scorin g procedur e o f 
Boc k &  Loebel l  (1990) ,  ther e wer e 20 4 scorabl e response s 
a m o ng th e 33 0 possibl e response s t o th e targe t  picture s 
(62%) .  O f  th e scorabl e responses ,  3 2 % wer e i n th e 
ditransitiv e condition ,  3 8 % i n th e dative ,  an d 3 0 % i n th e 
provid e condition . 
Ana l ys i s :  Agai n followin g Boc k an d Loebel l  (1990) , 
th e tw o dependen t  variable s wer e th e number s o f  ditransi -
tive s an d double-objec t  response s give n b y eac h subjec t 
(i n eac h cell) .  Single-facto r  A N O V As wer e performed ,  h i 
th e overal l  analysi s ther e wa s a  mai n effec t  o f  prim e typ e 
(F,(3.41)=3.131 ,  p<.05 ;  F2(3,27)=8.991 ,  p<.001) . 

Tabl e 2  give s th e mea n percentag e o f  ditransitiv e pic -
tur e description s i n eac h prim e condition .  Confidenc e 
interval s (.05 )  ar e show n i n parenthesis .  Ther e wer e 3 2 % 
mor e ditransitiv e response s afte r  ditransitiv e prime s tha n 
afte r  dativ e prime s (an d conversel y 3 2 % mor e dativ e re -
sponse s afte r  dativ e prime s tha n afte r  ditransitiv e primes) . 
I n addition ,  wer e 2 8 % mor e ditransitiv e response s afte r 
provide-wit h prime s tha n afte r  datives . 

Tabl e 2 :  Subjec t  M e a n s 

% ditransi-
tiv e response s 

p r i m e : 
ditransitiv e 
dativ e 
provide -

wit h 

87 
5 5 
83 

%differenc e 
from  ditransitiv e 
prim e 

3 2 ± (14 ) 
4 ± (14 ) 

Planne d comparison s wer e ru n t o tes t  th e experimenta l 
hypothesis .  T-test s showe d significantl y fewe r  ditransi -
tiv e response s an d mor e dativ e response s afte r  dativ e prim e 
tha n afte r  eithe r  ditransitiv e ( p <  .0 1 fo r  bot h subject s & 
items )  o r  provide-wit h prime s ( p <  .05 )  bu t  n o differenc e 
i n th e percentag e o f  ditransitiv e response s afte r  ditransitiv e 
and provide-wit h prime s ( p >  .1) . 

Finally, we tested whether there was a significant differ-
enc e betwee n ditransitiv e an d prepostiona l  objec t  re -

sponse s followin g a n intransitiv e prime .  I n th e item s 
analysi s th e ditransitiv e mea n wa s 5 6 % ,  whil e th e prepo -
sitiona l  objec t  wa s 4 4 % .  Thi s differenc e i s no t  signifi -
can t  ( p >  1 )  confirmin g tha t  Bock' s findin g o f  n o inde -
penden t  preferenc e fo r  eithe r  claus e typ e wa s als o tru e o f 
our  items .  Althoug h i n th e subject s analysi s th e differenc e 
was larger ,  agai n i t  di d no t  reac h significanc e ( p =.092) . 
We wil l  retur n t o thi s poin t  i n th e genera l  discussion . 

D i s c u s s i o n 

The presen t  experimen t  indicate s tha t  th e mappin g o f  se -
manti c feature s t o syntacti c position s i n a  prim e sentenc e 
has a n effec t  o n th e productio n o f  a  targe t  sentence .  Thi s 
finding  i s especiall y strikin g i n ligh t  o f  th e fac t  tha t  a 
purel y syntacti c accoun t  o f  suc h primin g woul d hav e ex -
pecte d targe t  sentence s t o b e produce d wit h a  matchin g 
syntacti c form . 

Other explanations for these effects are possible, of 
course .  I n earlie r  wor k lookin g a t  th e active/passiv e al -
ternation .  Boc k ha s show n indejjenden t  effect s o f  bot h 
animac y ( a semanti c factor )  an d structur e o n syntacti c 
priming .  Give n th e fact s o f  th e ditransitiv e alternatio n i t 
i s  har d t o teas e apar t  th e effect s o f  animac y orde r  fro m 
thos e o f  th e mappin g o f  conceptua l  feature s lik e themati c 
role s t o syntacti c position s -  othe r  tha n i n exceptiona l 
cases ,  th e objec t  on e o f  a  ditransitiv e mus t  b e animate ,  a s 
i s th e direc t  objec t  o f  th e provide-wit h construction . 
Give n this ,  i t  i s  reasonabl e t o as k i f  animac y orde r  i s  wha t 
lead s t o th e effect s w e find  here . 

In  the current experiment there are three prime conditions: 
O ne i n whic h bot h animac y an d structur e ar e consisten t 
wit h th e ditransitive ,  on e i n whic h bod i  ar e consisten t 
wit h th e prepositiona l  dative ,  an d a  thir d whic h pit s th e 
tw o agains t  eac h other :  animac y i s consisten t  wit h th e 
ditransitiv e whil e structur e i s consisten t  wit h preposi -
tiona l  dative .  I f  indee d thes e shoul d sho w independent , 
additiv e effects ,  the n th e thir d conditio n shoul d b e influ -
ence d b y both ,  resultin g i n behavio r  somewher e betwee n 
th e othe r  tw o prim e conditions .  However ,  thi s i s no t  th e 
case .  Instead ,  th e thir d conditio n pattern s closel y wit h th e 
ditransitive ,  an d i s significantl y differen t  from  th e preposi -
tiona l  dative . 

Given these results, one would have to conclude either 
tha t  th e earlie r  animac y accoun t  i s incorrect ,  or ,  mor e 
plausibly ,  tha t  wha t  i s operativ e her e i s a  differen t  factor , 
th e orde r  o f  expressio n o f  coars e semanti c roles . 

It should be noted that in the present experiment the re-
sponse s i n th e prepositiona l  dativ e conditio n ar e signifi -
cantl y differen t  from  thos e i n th e ditransitive ,  bu t  th e da -
tive s d o no t  'prime '  dativ e pictur e description s i n th e 
sens e tha t  a  stron g majorit y o f  response s afte r  thi s prim e 
ar e dative .  I n fact ,  onl y 5 5 % o f  th e response s are .  Whil e 
thi s doe s no t  affec t  th e results ,  i t  i s  a n interestin g poin t 
and wort h investigation .  O n e explanatio n consisten t  wit h 
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th e curren t  dat a i s tha t  th e ditransitiv e ma y serv e a s th e 
defaul t  constructio n fo r  man y speakers ,  fro m whic h the y 
ar e prime d awa y i n th e prepositiona l  dativ e condition .  I f 
thi s wer e true ,  a  purel y structura l  accoun t  woul d predic t 
tha t  subject s shoul d equall y b e prime d b y th e structur e o f 
provide-wit h condition .  However ,  thi s wa s no t  th e case . 
Even o n thi s account ,  then ,  semantic s mus t  stil l  b e in -
volved :  Th e structura l  prim e onl y ha s a n effec t  onl y 
when i t  combine s bot h th e synta x an d th e semantic s o f 
th e prepositiona l  dative . 

The coarse mapping of conceptual features to syntactic 
position s demonstrate d t o affec t  primin g i n thi s experi -
ment  ca n accoun t  fo r  muc h o f  th e existin g dat a o n "syn -
tactic "  priming ,  includin g th e abilit y o f  locativ e 'to '  con -
struction s t o prim e dativ e 'to '  discusse d above :  i n bot h 
case s th e them e appear s a s objec t  an d th e goa l  appear s i n a 
prepositiona l  phras e marke d b y to .  Th e finding  tha t  bene -
factive s {Pa t  bake d a  cak e fo r  Chris )  prim e dative s {Pa t 
serve d a  cak e t o Chris )  (Boc k 1986) ,  ca n b e accounte d fo r 
similarly ,  sinc e i n bot h case s th e them e argumen t  appear s 
as direc t  object .  Th e distinctio n betwee n benefactive s an d 
goals/recipient s i s  apparentl y no t  stron g enoug h t o pre -
vent  th e priming . 

More work is required to fully account for the priming 
of  passive s b y intransitiv e locative s suc h a s Th e pries t 
was standin g b y th e staine d glas s windo w (Boc k &  Loe -
bel l  1990) .  A s thi s exampl e illustrates ,  th e Boc k an d 
Loebel l  stud y use d locativ e sentence s tha t  containe d th e 
same b e auxiliar y an d prepositio n b y tha t  appea r  i n pas -
sives .  Experiment s ar e bein g designe d t o determin e 
whethe r  expression s tha t  hav e th e sam e syntacti c for m bu t 
differen t  morphemes ,  suc h a s Th e pries t  migh t  stan d nea r 
th e staine d glas s window ,  actuall y prim e passive s a s pre -
dicte d b y a  purel y syntacti c account .  I t  ma y b e tha t  som e 
conceptua l  o r  morphologica l  overla p i s require d fo r  struc -
tura l  priming .  (Se e als o Del l  e t  al .  (i n press )  fo r  a  mode l 
of  thi s locativ e dat a tha t  i n th e spiri t  o f  th e presen t  analy -
sis.) . 

Thus it seems that "syntactic priming" may be fundamen-
tall y influence d b y element s o f  conceptua l  feature s o r  se -
manti c roles .  Thi s suggest s tha t  rathe r  tha n bein g purel y 
syntactic ,  th e phenomeno n migh t  b e a t  th e leve l  o f  th e 
mappin g betwee n semantic s an d syntax . 
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