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We report five experiments that investigate syntactic priming (Bock, 1986b) using a written
completion task. Experiments 1 and 2 showed that priming occurs if the prime and target contain
different verbs, but that stronger priming occurs if the verb is repeated. Experiment 1 also showed that
priming occurs even if the detailed structure of prime and target differ. Experiments 3, 4, and 5 found
that priming was unaffected by whether tense, aspect, or number of the verb stayed the same or
differed between prime and target. We argue that these results provide evidence about the represen-
tation of syntactic information within the lemma stratum. We use these results to extend the model
proposed by Roelofs (1992, 1993). In particular, we argue that combinatorial information is phrasal
in nature, is associated with the verb’s lemma rather than a particular form of the verb, and is shared
between different lemmas.© 1998 Academic Press

In this paper, we are concerned with the
representation of the syntactic information
which underlies the ability to combine lexical
entries to form complex structures in language
production. There is substantial evidence that
semantic and syntactic properties of lexical en-
tries are accessed separately from phonological
and morphological properties during language
production. This evidence includes tip-of-the-
tongue phenomena (Brown & McNeill, 1966;
Meyer & Bock, 1992; Vigliocco, Antonini, &
Garrett, 1997), word-order preferences (Bock,
1986a), speech errors (Dell, 1986; Fromkin,
1971; Garrett, 1975, 1980), aphasic language
production (Butterworth, 1989), and picture
naming (Levelt et al., 1991; Schriefers, Meyer,
& Levelt, 1990). In light of this evidence, Lev-
elt, Roelofs, and Meyer (in press; cf. Levelt,

1989) argued that lexical entries include a
lemma stratum,encoding syntactic information,
and aword-form stratum,encoding morpholog-
ical and phonological information. (Note that
they assume that the lemma stratum does not
include semantic information, in contrast to
Kempen & Huijbers, 1983.) Below, we describe
a model of the lemma stratum and present five
experiments that use syntactic priming (Bock,
1986b) to test this model.

Syntactic Information in the Production
Lexicon

Current linguistic theories assume that lexical
entries incorporate syntactic information (e.g.,
Chomsky, 1981; Pollard & Sag, 1994). In Levelt
et al.’s (in press) terms, such information is stored
at the lemma stratum. We identify three types of
information which must be represented: (major)
category information, featural information, and
combinatorialinformation. Category information
encodes the syntactic category of a word (e.g.,
noun, verb, adjective). Featural information is
concerned with, for example, the number, person,
tense, and aspect of an instantiation of a verb (and,
e.g., the gender, case, and number of an instantia-
tion of a noun). For instance,eats is associated
with features which specify it as present tense,
perfective aspect, third person, and singular.
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These features must be specified at the lemma
stratum in order for the appropriate (morphologi-
cally inflected) word-form to be subsequently ac-
cessed and retrieved. Combinatorial information
specifies the way in which a word can combine
with other linguistic units to form possible expres-
sions of the language. A verb (e.g.,eat) can com-
bine with arguments (e.g.,the men, the food) that
correspond to the participants in the action de-
noted by the verb. Most linguistic theories assume
that a verb’s representation specifies the types of
argument phrase with which it can combine (its
subcategorization frame) and the semantic role
which each phrase plays in the action denoted by
the verb (its thematic grid) (e.g., Jackendoff,
1990). Some linguistic theories further assume
that in addition to subcategorization frames spec-
ifying possible argument phrases, the lexicon con-
tains combinatorial information about non-argu-
ment phrases (e.g.,last night in John ate his
dinner last night) (e.g., Pollard & Sag, 1987).

Roelofs (1992, 1993) developed a detailed
network model of the representation of nouns
and verbs in production which included some
syntactic information (see also Jescheniak &
Levelt, 1994; Levelt et al., in press; Schriefers
et al., 1990). In Roelofs’ model, the lemma
stratum contains lemma nodes (one for each
lexical concept) which are connected to nodes at
both the conceptual stratum (where messages
are generated) and the word-form stratum
(where morphology and phonology are speci-
fied). For example, in Dutch the lemmahond
(“dog”) is linked to the concept DOG at the
conceptual stratum and the word-formshond
(singular) andhonden(plural) at the word-form
stratum. The lemma stratum also contains syn-
tactic property nodes, which are connected to
the lemma nodes via labeled links, such as
SYNTACTIC_CATEGORY. In Roelofs’ model
of noun representation, each syntactic category
is represented by a single node. Thus,hondand
dier (“animal”) are both linked to the N node.
Syntactic gender information is also represented
at the lemma stratum. This assumption is sup-
ported by Vigliocco et al.’s (1997) finding that
Italian speakers can be aware of syntactic gen-
der while in a tip-of-the-tongue state (see also
Badecker, Miozzo, & Zanuttini, 1995; though

cf. Miozzo & Caramazza, 1997). In Roelofs’
model, each gender is represented by a single
node. The lemmahond is masculine and hence
links to the masculine node; the lemmadier is
neuter and hence links to the neuter node.

We now propose an extension of Roelofs’
(1992, 1993) model of the lemma stratum to in-
corporate syntactic aspects of verb representation
(see Fig. 1). We assume a network of lemma
nodes corresponding roughly to the base form of a
word (e.g., fordog or eat) connected via labeled
links to nodes that represent the words’ syntactic
properties. Roelofs’ model included category and
gender nodes. We extend this to include nodes
representing other features and nodes representing
combinatorial information.

Roelofs (1992) assumed a single node for
each category (e.g., noun) or feature (e.g., mas-
culine). Hence, the lemmas corresponding to
different words of the same category or sharing
a feature are linked to the same category or
feature node. We assume that, in sentence pro-
duction, whenever the lemmahondis activated,
the noun node and the masculine node are also
activated, becausehond is a masculine noun.
We assume that the links between the lemma
node and the category and feature nodes are also
activated; but for simplicity, our discussion will
be in terms of node activation. Similarly, when-
ever the lemmagive is activated in Fig. 1, the
verb node is activated. We say that these nodes
are inherently activatedwhenever the lemma is
activated.

Not all nodes are inherently activated. The
lemmagive is linked to both the past tense node
and the present tense node. When the wordgave
is used, the past tense node is activated along
with the lemmagive.But when the wordgives
is used, the present tense node is activated in-
stead. The same holds for the aspect nodes and
the number nodes. (Similarly, the lemmahond
will be linked to both a singular node and a
plural node; and only one of these will be acti-
vated along withhond.) Figure 1 shows that all
of these feature nodes are linked to the verb
lemmas.

We also assume the existence of combinato-
rial nodes, which are activated when a verb is
used in a particular construction. For instance,
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the verbgive is used in (at least) two different
constructions: with two noun phrases, as ingive
the dog a bone;or with a noun phrase and a
prepositional phrase, as ingive a bone to the
dog.We call these thedouble object(DO) and
prepositional object(PO) constructions respec-
tively. For now, we make the following assump-
tions: Using the verbgive in the DO construc-
tion involves activating theNP,NPnode; using
it in the PO construction involves activating the
NP,PPnode. (Note that the connection between
the lemma node and the combinatorial nodes
might be mediated by nodes specifying gram-
matical functions like subject and direct object
[e.g., Levelt, 1989; cf. Garrett, 1975].) In keep-
ing with the discussion above, we leave it open
whether the combinatorial nodes encodegive’s
subcategorisation frames or its overall combi-
natorial potential (i.e., with respect to both ar-
gument and non-argument phrases) (see Gen-
eral Discussion). Finally, we assume that all of
the category, feature, and combinatorial nodes
link directly to, and only to, the lemma nodes.
This means, for example, that combinatorial

information is represented as a property of a
verb lemma, not as a property of a particular
instantiation of a verb.

Syntactic Priming

We suggest that this model can be investi-
gated using syntactic priming (Bock, 1986b).
This paradigm is based on the finding that lan-
guage users have a tendency to repeat syntactic
structure. Studies of corpora have reported ten-
dencies toward repetition in natural dialogue at
many levels (Estival, 1985; Giles & Powesland,
1975; Schenkein, 1980; Tannen, 1989; Weiner
& Labov, 1983). Syntactic repetition may have
many causes (e.g., lexical priming or discourse
register). However, Bock (Bock, 1986b, 1989;
Bock & Loebell, 1990; Bock, Loebell & Morey,
1992; cf. Branigan, Pickering, Liversedge, Stew-
art, & Urbach, 1995; Potter & Lombardi, 1998)
found experimental evidence that it may some-
times arise from the repetition of processes re-
sponsible for building syntactic structure during
language production. She termed thissyntactic
priming. Under the guise of a memory test,

FIG. 1. A partial model of the representation of syntactic information associated with verbs in the production
lexicon. The labels T, A, and N refer to tense, aspect, and number, respectively.
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Bock (1986b) presented participants with PO
priming sentences like (4a) and DO priming
sentences like (4b):

4a. The rock star sold some cocaine to an undercover
agent.

4b. The rock star sold an undercover agent some
cocaine.

After repeating one of these sentences, the par-
ticipants saw a picture which could be described
using either a PO or a DO construction. For
example, the picture might show a girl handing
a paintbrush to a man. The prime was not se-
mantically related to the target picture, and the
prime and target did not form a connected dis-
course. The form of the priming sentence af-
fected the form of the description. Participants
tended to produce a PO form likeThe girl
handed a paintbrush to the manafter a PO
prime, and a DO form likeThe girl handed the
man a paintbrushafter a DO prime. Bock
(1986b) also found priming effects with active
and passive sentences.

Bock (1989) found priming for PO sentences
even when prime and target involved different
prepositions:The secretary baked a cake for her
bosswas as effective asThe secretary took a
cake to her bossin eliciting The girl handed the
paintbrush to the man.Bock and Loebell (1990)
found that sentences containing locative prepo-
sitional phrases (e.g.,The wealthy widow drove
her Mercedes to the church) primed PO descrip-
tions when the prepositional phrase was not a
locative (e.g., 4a). Additionally, sentences con-
taining a locativeby-phrase likeThe foreigner
was loitering by the broken traffic lightprimed
passive descriptions involving an agentiveby-
phrase. Furthermore,Susan brought a book to
studydid not primeThe girl gave a brush to the
man,despite their prosodic similarities. Taken
together, these results suggest that syntactic
priming cannot be explained by lexical, the-
matic, or metrical correspondences between
prime and target.

We hypothesise that syntactic priming can be
explained in terms of activation at the lemma
stratum. We assume that production of a word
involves activation of the associated nodes at
the lemma stratum. For example, when a

speaker producesThe man gives the dog a bone,
the wordgivesinvolves activation of the lemma
give, the feature nodes for third person, singu-
lar, present tense, and so on, and the combina-
torial nodeNP,NP. Activation of these nodes
(and the links between them) gradually decays,
but does not disappear immediately. These
nodes are therefore at an advantage in the pro-
duction of a subsequent sentence. Thus if the
speaker subsequently wishes to convey the mes-
sage that a woman gives a present to a boy, the
combinatorial nodeNP,NP (and the link be-
tween it and thegive lemma node) will be more
highly activated than normal, and hence that
combinatorial frame is more likely to be se-
lected. Therefore the speaker is more likely than
normal to produce a sentence with a DO struc-
ture like A woman gives a boy a present.

According to the model in Fig. 1, the combi-
natorial nodesNP,NP and NP,PP are directly
linked to the lemmagive, which is unspecified
for features like tense, aspect, or number.
Therefore we predict that syntactic priming will
occur between two instances of a verb, regard-
less of whether the instances involve different
features, and, moreover, that the magnitude of
priming will not vary.

Additionally, the combinatorial nodes are
shared between different lemmas (e.g.,give and
send). Hence we predict some priming between
verbs: Prior activation of a combinatorial node
(e.g.,NP,PP), together with a lemma node (e.g.,
give), should affect its likelihood of being acti-
vated in combination with any other lemma node
linked to it. However, we also predict that priming
between verbs will be weaker than priming be-
tween two instances of the same verb. This is
because the use of a particular verb as part of a
given structure will activate the verb node, the
relevant combinatorial node, and the link between
them. If the same verb is used again, then residual
activation of both the combinatorial node and the
link will favor selection of the same combinatorial
node. But if a different verb linked to the same
combinatorial node is used instead, only the resid-
ual activation of the combinatorial node can be the
cause of priming.

To summarize, this model predicts strong
priming when the same verb appears in consec-
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utive sentences. Varying the verb between
prime and target should reduce but not eliminate
the priming effect. Varying the form of a par-
ticular verb should not affect priming. We now
report five syntactic priming experiments that
tested these predictions using a written comple-
tion task. Experiment 1 contrasted conditions in
which prime and target used the same verb with
conditions in which the verb varied. Experiment
2 concentrated on cases where the verb varied
and used two prime fragments. Experiments 3,
4, and 5 varied features of a verb: tense in
Experiment 3, aspect in Experiment 4, and num-
ber in Experiment 5.

EXPERIMENT 1

Participants

Thirty-six participants from the University of
Glasgow community were paid to participate.

Items

We constructed 32 sets of items. Each com-
prised two sentence fragments (see Appendix):

1a. The racing driver showed the torn overall . . .
1b. The racing driver showed the helpful mechanic . . .
1c. The racing driver gave the torn overall . . .
1d. The racing driver gave the helpful mechanic . . .

2. The patient showed . . .

The first fragment (1a–d) was the prime; the
second fragment (2) was the target. Every frag-
ment contained a subject noun phrase followed
by a verb that could appear with the PO or the
DO construction. The prime fragment also con-
tained a postverbal noun phrase, comprising a
determiner followed by a noun, a noun com-
pound, or an adjective and a noun. This phrase
always had the same syntactic structure across
conditions within an item set.

Hence every prime fragment could be com-
pleted as either a PO or a DO construction.
However, we manipulated the postverbal noun
phrase in the prime fragment to induce PO or
DO completions. In (1a and c), the postverbal
noun phrase is a plausible patient but an implau-
sible beneficiary for the action denoted by the
verb. Participants should therefore be likely to
complete these fragments using the PO con-

struction, where the postverbal noun phrase is
the patient of the verb (e.g.,The racing driver
showed/gave the torn overall to the team man-
ager). In contrast, the postverbal noun phrase in
(1b and d) is a plausible beneficiary but an
implausible patient. Participants should there-
fore be likely to complete these fragments using
the DO construction, where the postverbal noun
phrase is the beneficiary of the verb (e.g.,The
racing driver showed/gave the helpful mechanic
the damaged tyre).

We manipulated the verb in the prime frag-
ments, so that in (1a and b), it was the same as
the verb in the target fragment, but in (1c and d),
it differed. The experimental items employed
nine verbs (see Appendix). Previous experi-
ments showed that participants were likely to
produce both PO and DO completions for these
verbs, without producing a high proportion of
other constructions.

The experimental items were placed into four
lists, each comprising eight items from each
condition, such that one version of each item
appeared in each list. In addition, we con-
structed 160 filler fragments. Out of these, 112
were noun phrases of varying types (including
some containing verbs in embedded clauses), 24
were noun phrases followed by a verb, and 24
were noun phrases followed by a verb and a
noun phrase. None of the filler fragments con-
tained a verb which could be completed with a
PO or DO construction. Some verbs appeared in
more than one filler fragment.

We constructed 36 thirteen-page booklets of
224 fragments, consisting of 64 experimental
fragments (i.e., 32 items), together with the 160
filler fragments. Each page (except the last
page) contained 18 fragments. The order of
fragments was individually randomized for
each booklet, with the constraint that at least
four filler fragments intervened between exper-
imental items (except at the end of booklets,
where occasionally items were more closely
spaced).

Instructions on the front page of the booklet
explained that we were interested in seeing what
sorts of sentences people produce, and that par-
ticipants should complete the fragments in any
way that they liked, ensuring they produced a
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grammatical sentence. The instructions stressed
completing each fragment as quickly as possi-
ble, with the first completion that came to mind.
Participants were told to fill in the booklet in
order, without leaving out any fragments.

Procedure

Participants were each given a booklet to
complete, and were told to hand it back to the
experimenter when they were finished. The ex-
perimenter answered any questions that the
participants had. The experiment took about
30 min.

Scoring

For each experimental fragment, the first leg-
ible response made by the participant was
scored as a PO, a DO, or Other. Prime comple-
tions were scored as POs if the completion
contained a beneficiary noun phrase which was
the object of the prepositionto and as DOs if the
completion contained a patient (or theme) noun
phrase. To be scored as either a PO or a DO
completion, the verb provided in the fragment
could not form part of a phrasal verb (e.g.,The
architect handed the latest plan over to the
builder). All other prime completions were
scored as Others. Note that scoring was based
on participants’ actual completions. For exam-
ple, if a participant completed a DO-inducing
prime fragment as a PO (e.g., completingThe
mother gave the babywith to her husband), the
completion was scored as a PO.

Target completions were scored as POs if the
verb provided in the fragment was immediately
followed by a noun phrase which acted as the
patient or theme and then by a prepositional
phrase beginning withto, which acted as the
beneficiary. Target completions were scored as
DOs if the verb was immediately followed by a
noun phrase which acted as the beneficiary and
then by a noun phrase which acted as the patient
(or theme). To be scored in either category, a
completion had to have a grammatical alterna-
tive in the other category, where the order of the
patient and beneficiary was reversed. Addition-
ally, the verb provided in the fragment could not
form part of a phrasal verb. All other target
completions were scored as Others.

Design and Data Analysis

Every participant completed 32 target frag-
ments, eight in each of the four priming condi-
tions defined by the combination of the Verb
factor (same vs different verb, in prime and
target fragments) and the Prime Completion
factor (PO prime completion vs DO prime com-
pletion). Every experimental item was pre-
sented to all 36 participants, with 9 participants
seeing any one version of an item.

Our dependent variables were the proportions
of PO and DO target responses following PO
prime completions, and the proportions of PO
and DO target responses following DO prime
completions. In other words, we computed the
conditional probabilities of PO target comple-
tions following PO prime completions, DO tar-
get completions following PO prime comple-
tions, and so on. For example, we divided the
total number of PO target completions follow-
ing a PO prime completion by the sum of PO,
DO, and Other target completions following a
PO prime. By calculating the dependent vari-
ables in this way, we allowed for the possibility
that different prime completions might differen-
tially affect the combined proportion of PO and
DO target completions. We did not compare
absolute numbers of PO and DO target comple-
tions, because participants could complete the
prime fragments in any way that they wished,
and so the total number of completions follow-
ing each type of prime might not have been the
same.

For each condition, we computed the relevant
proportions by dividing the number of target
completions in the PO and DO categories by the
total number of target completions in that con-
dition. These proportions were calculated for
each participant and for each item. Target Com-
pletion (PO target completion vs DO target
completion) therefore constituted an additional
factor. Analyses of variance were performed on
these data, with separate analyses treating par-
ticipants and items as random effects.

Results

Application of the scoring criteria yielded
1042 trials where the prime fragment was com-
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pleted as either a PO or as a DO (90% of all
responses). Twenty-four percent of these were
completed as same verb-PO primes, 26% as
same verb-DO primes, 23% as different verb-PO
primes, and 27% as different verb-DO primes.
In these 1042 trials, participants produced 390
(37%) PO completions, 303 (29%) DO comple-
tions, and 349 (34%) Other completions for the
target fragment. The combined proportion of
PO and DO target completions was comparable
in each condition: 69% following same verb-PO
primes, 68% following same verb-DO primes,
67% following different verb-PO primes, and
63% following different verb-DO primes.
Hence the priming manipulation did not affect
the combined proportion of PO and DO target
completions (allFs , 2). However, it did affect
the relative proportions of these two types of
completion, as we discuss below. Table 1 shows
the proportions of PO and DO responses in the
four experimental conditions. Three-way anal-
yses of variance revealed an interaction of
Prime Completion and Target Completion
(F1(1,35) 5 22.74, p , .01, MSe 5 .037;
F2(1,31) 5 27.70,p , .01, MSe 5 .047). An
examination of Table 1 shows that participants
produced more target completions that were of
the same type (PO or DO) as the prime com-
pletions than target completions that were of the
alternative type to the prime completions.

We employed simple effects to test the hy-
potheses that participants would produce more
PO target completions following PO prime
completions than following DO prime comple-
tions, and more DO target completions follow-

ing DO prime completions than following PO
prime completions. Both of these hypotheses
were supported (allps , .01).

The analyses of variance also revealed a
three-way interaction of Prime Completion,
Target Completion, and Verb (F1(1,35)5 5.65,
p , .05,MSe 5 .052;F2(1,31)5 7.62,p , .01,
MSe 5 .024). Table 1 shows that the interaction
between Prime Completion and Target Comple-
tion was more marked when prime and target
contained the same verb than when they con-
tained different verbs.

In order to explore this effect further, we
conducted two-way analyses of variance sepa-
rately for the two levels of the Verb factor.
When prime and target contained the same verb,
there was a strong preference for producing
target completions of the same type as prime
completions (F1(1,35)5 23.49,p , .01,MSe 5
.045;F2(1,31)5 40.84,p , .01, MSe 5 .030).
When the verb varied, this preference was un-
reliable on the participants’ analysis (F1(1,35)
5 1.57,p , .22,MSe 5 .044;F2(1,31)5 6.13,
p , .05, MSe 5 .041).

Finally, the main analyses revealed a weak
tendency for participants to produce more PO
than DO target completions, significant by par-
ticipants only (F1(1,35)5 4.39,p , .05,MSe 5
.15; F2(1,31)5 2.98,p , .10,MSe 5 .19). No
other effects approached significance.

We also investigated whether priming oc-
curred when the prime and target completions
differed in detailed syntactic structure. To do
this, we rescored the PO and DO target re-
sponses as follows. For responses where the
prime and target completions were of the same
type, we examined only responses where the
constituent structure of at least one of the post-
verbal noun phrases differed between prime and
target completions. For example, we would in-
clude the prime-target pairThe racing driver
showed the torn overall to the managerandThe
patient showed his spots to the doctor,because
the torn overallandhis spotsdiffer in constit-
uent structure. For responses where the prime
and the target completions were of different
types, we converted the target response to its
alternative form (e.g., convertingThe patient
showed the doctor his spotsto The patient

TABLE 1

Experiment 1 Results

Verb type
Prime

completion

Target
completion

PO DO

Same PO .47 .22
DO .29 .38

Different PO .40 .25
DO .35 .29

Note.PO, prepositional object; DO, double object.
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showed his spots to the doctor) and then em-
ployed the same criterion. We made standard
syntactic assumptions, for example distinguish-
ing between adjective–noun sequences and
noun–noun compounds, but treating possessives
and determiners as a single category. This pro-
cedure excluded a further 110 responses (10.6%
of target completions following PO and DO
prime completions). Note that this procedure
does not exclude any cases where participants
substantially repeated words between prime and
target without exact structure repetition (see
Experiment 3). Analyses conducted on the re-
scored data produced an identical pattern of
results to the main analyses.

Discussion

These results demonstrate that the structure
of participants’ target completions was affected
by the structure of their immediately preceding
completions. Participants produced 11.7% more
PO target completions following PO prime
completions than following DO prime comple-
tions, and 9.8% more DO target completions
following DO prime completions than follow-
ing PO prime completions. This tendency to
repeat structure between sentences was greater
when both sentences contained the same verb
than when the verb differed. When the sen-
tences contained the same verb, participants
produced 17.2% more target completions that
were of the same type as the prime completions
than target completions that were of the alter-
native type to the prime completions. This
dropped to 4.4% when the sentences contained
different verbs. The findings remained similar
when we excluded trials on which the prime and
target completions had identical constituent
structures.

We argue that these results provide evidence
for syntactic priming during written language
production in the context of a sentence-comple-
tion task. They also show that syntactic priming
is not dependent on exact repetition of structure
between prime and target. Most interestingly,
they demonstrate that syntactic priming is af-
fected by whether the verb is repeated between
prime and target. Whereas a strong priming
effect occurred when the verb was repeated, the

effect when the verb differed was significantly
reduced and was in fact unreliable on the par-
ticipants’ analysis. This contrasts with previous
research which found reliable priming between
sentences in which the verb was very unlikely to
have been repeated (e.g., Bock, 1986b). In order
to be confident that our technique was sensitive
to priming when the verb was not repeated, we
conducted a second experiment in which the
target was preceded by the potentially stronger
context of two primes.

EXPERIMENT 2

Participants

Sixty-four participants from the University of
Glasgow community were paid to participate.

Items

We constructed 12 sets of items. Each com-
prised three sentence fragments (see Appendix):

3a. The pub offered a free beer . . .
3b. The pub offered the loyal customers . . .

4a. The American penpal mailed a scenic postcard . . .
4b. The American penpal mailed the Greek woman . . .

5. The injured climber showed . . .

Fragments (3a–b) and (4a–b) were the primes;
fragment (5) was the target. Each fragment con-
tained a subject noun phrase followed by a verb
that could appear in either the PO or the DO
construction and a postverbal noun phrase. We
manipulated this noun phrase to favor the PO
construction in (3a) and (4a) and the DO con-
struction in (3b) and (4b), just as in Experiment
1. Each of the three fragments in an item con-
tained a different verb.

The experiment had two conditions: Either
both of the primes in an item favored a PO
completion [as in (3a) and (4a)] or both favored
a DO completion [as in (3b) and (4b)]. The
items were placed into two lists, each compris-
ing six items from each condition, so that one
version of each item appeared in each list. In
addition, we constructed 72 filler fragments.
Out of these, 60 were noun phrases of various
types (including some containing verbs in em-
bedded clauses) and 12 were noun phrases fol-
lowed by a verb. None of the filler fragments
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contained a verb which could be completed with
a PO or a DO construction.

We constructed 64 six-page booklets of 108
fragments, consisting of 36 experimental frag-
ments (12 items) and 72 filler fragments. The
order of fragments was individually randomized,
with the constraint that at least three filler frag-
ments intervened between experimental items (ex-
cept at the end of booklets). Instructions and for-
mat were the same as in Experiment 1.

Procedure, Scoring, and Design and Data
Analysis

Procedure and scoring were the same as in
Experiment 1. The experiment took about 20
min to complete. Every participant completed
12 target fragments, 6 in each of the two prim-
ing conditions defined by the Prime Completion
factor (PO prime vs DO prime). The other fac-
tor was Target Completion (PO target vs DO
target). Every experimental item was presented
to 64 participants, with 32 participants seeing
any one version of an item. Our dependent
variables were the proportions of PO and DO
target completions, calculated as in Experiment
1. We only considered target completions for
trials in which both primes were completed as
POs or both primes were completed as DOs.

Results and Discussion

Application of the scoring criteria yielded
534 trials where the prime fragments were both
completed as POs or both as DOs (70% of all
responses). Forty-three percent of these were
completed as PO primes, and 57% were com-
pleted as DO primes. In these 534 trials, partic-
ipants produced 203 (38%) PO completions,
181 (34%) DO completions, and 150 (28%)
Other completions for the target fragment. The
combined proportion of PO and DO target re-
sponses was 72% following PO primes and 72%
following DO primes. Hence the priming ma-
nipulation did not affect the overall proportion
of PO and DO target completions (bothFs, 1).

Table 2 shows the proportions of PO and DO
completions in the two experimental conditions.
Analyses of variance revealed an interaction of
Prime Completion and Target Completion
(F1(1,63) 5 31.68, p , .01, MSe 5 .073;

F2(1,11) 5 23.75,p , .01, MSe 5 .017). An
examination of Table 2 shows that participants
produced more target completions that were of
the same type (PO or DO) as the prime com-
pletions than target completions that were of the
alternative type to the prime completions.

Tests for simple effects demonstrated that
participants produced more PO target comple-
tions following PO primes than following DO
primes, and more DO target completions fol-
lowing DO primes than following PO primes
(all ps , .01). Finally, the main analyses re-
vealed a weak tendency for participants to pro-
duce more PO than DO target completions, sig-
nificant by participants only (F1(1,63) 5 6.03,
p , .05, MSe 5 .16; F2(1,11) , 1). No other
effects approached significance.

These results demonstrate that syntactic
priming occurs in written production between
sentences that do not share the same verb. Par-
ticipants produced 20.3% more PO target com-
pletions following PO prime completions than
following DO prime completions, and 17.7%
more DO target completions following DO
prime completions than following PO prime
completions. Putting Experiments 1 and 2 to-
gether, we suggest that syntactic priming occurs
whether the verb is repeated or not, but that
stronger syntactic priming occurs if the verb is
repeated.

EXPERIMENT 3

Participants

Thirty-six participants from the University of
Glasgow community participated as volunteers.

TABLE 2

Experiment 2 Results

Prime completion

Target completion

PO DO

PO .52 .21
DO .32 .38

Note.PO, prepositional object; DO, double object.
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Items

We constructed 32 sets of items. Each com-
prised two sentence fragments (see Appendix):

6a. The racing driver showed the torn overall . . .
6b. The racing driver showed the helpful mechanic . . .
6c. The racing driver shows the torn overall . . .
6d. The racing driver shows the helpful mechanic . . .

7. The patient showed . . .

The items were based on those in Experiment 1,
but items that produced high proportions of Other
completions in either prime or target were modi-
fied. Fragments (6a–d) were the prime fragments;
and fragment (7) was the target fragment. In this
experiment, the prime and target fragments al-
ways contained the same verb. Instead, the tense
of the verb was manipulated. In (6a and b), the
prime fragment contained a past tense verb. In (6c
and d), the prime fragment contained a present
tense verb. The target was always in the past tense.
We also constructed 128 fillers, half of them
present tense and half of them past tense. Half of
the fillers in each tense comprised a subject noun
phrase followed by a verb; the remaining half
comprised a subject noun phrase, verb, and post-
verbal noun phrase. We constructed 36 individu-
ally randomized eleven-page booklets of 192 frag-
ments in which experimental trials were separated
by at least three filler trials. The format of the
booklets and the instructions were the same as in
Experiment 1.

Procedure, Scoring, and Design and Data
Analysis

These were the same as in Experiment 1,
except that the factors were Tense (same tense
vs different tense, in prime and target frag-
ments), Prime Completion (PO prime vs DO
prime), and Target Completion (PO target vs
DO target).

Results and Discussion

Application of the scoring criteria yielded 1016
trials where the prime fragment was completed as
either a PO or as a DO (88% of all responses).
Twenty-two percent of these were completed as
same tense-PO primes, 28% as same tense-DO
primes, 23% as different tense-PO primes, and
27% as different tense-DO primes. In these 1016

trials, participants produced 404 (40%) PO com-
pletions, 281 (28%) DO completions, and 331
(33%) Other completions for the target fragment.
The combined proportion of PO and DO target
completions was comparable in each condition:
71% following same tense-PO primes, 65% fol-
lowing same tense-DO primes, 69% following
different tense-PO primes, and 65% following dif-
ferent tense-DO primes. Analyses by items sug-
gested that participants produced more Other
completions after a DO prime than after a PO
prime, but analyses by participants did not
(F1(1,35), 1; F2(1,31)5 4.45,p , .05,MSe 5
.015). There were no other differences for Other
completions (allFs , 1).

Table 3 shows the proportions of PO and DO
responses in the four experimental conditions.
Three-way analyses of variance revealed a main
effect of Target Completion (F1(1,35) 5 5.11,
p , .05, MSe 5 .23; F2(1,31) 5 8.09,p , .01,
MSe 5 .15), and an interaction of Prime Comple-
tion and Target Completion (F1(1,35) 5 24.99,
p , .01,MSe 5 .049;F2(1,31)5 14.56,p , .01,
MSe 5 .077). Table 3 shows that participants
produced more target completions that were of the
same type (PO or DO) as the prime completions
than target completions that were of the alternative
type to the prime completions. Simple effects
(based on the two-way interaction) demonstrated
that participants produced more PO target com-
pletions following PO primes than following DO
primes and more DO target completions following
DO primes than following PO primes (allps ,
.05). No further effects approached significance.
In particular, there was no three-way interaction of

TABLE 3

Experiment 3 Results

Tense
Prime

completion

Target
completion

PO DO

Same PO .50 .19
DO .34 .32

Different PO .44 .23
DO .32 .34

Note.PO, prepositional object; DO, double object.

642 PICKERING AND BRANIGAN



Prime Completion, Target Completion, and Tense
(Fs , 1). Analyses conducted over each level of
the Tense factor revealed that a syntactic priming
effect occurred in both the same tense conditions
(F1(1,35)5 16.15,p , .01,MSe 5 .046;F2(1,31)
5 14.66,p , .01,MSe 5 .048) and the different
tense conditions (F1(1,35)5 11.76,p , .01,MSe

5 .041;F2(1,31)5 7.70,p , .01,MSe 5 .056).
To rule out the possibility that apparent priming

might in fact be due to participants’ reusing all or
part of the prime completion in the target comple-
tion, we rescored the data to exclude all trials on
which the prime and target completions shared
any open-class word or pronoun. This excluded 44
further trials (4.3% of scoreable responses). Anal-
yses conducted on the rescored data produced an
identical pattern of results to the main analyses.

Experiment 3 demonstrated that syntactic
priming occurred when tense differed between
prime and target, as well as when it stayed the
same, and suggested that it was unaffected by
differences in tense between prime and target.
This contrasts with the findings of Experiment
1, which showed that changing the verb be-
tween prime and target did affect syntactic
priming.

EXPERIMENT 4

Participants

Twenty-four participants from the University
of Glasgow community participated as volun-
teers.

Items

We constructed 32 sets of items. Each com-
prised two sentence fragments (see Appendix A):

8a. The racing driver showed the torn overall . . .
8b. The racing driver showed the helpful mechanic . . .
8c. The racing driver was showing the torn overall . . .
8d. The racing driver was showing the helpful

mechanic . . .

9. The patient showed . . .

Fragments (8a–d) were the prime fragments; and
fragment (9) was the target fragment. The prime
and target fragment always contained the same
verb, but the aspect of the verb was manipulated.
In (8a and b), the prime fragment contained a

perfective aspect verb. In (8c and d), the prime
fragment contained an imperfective aspect verb;
note that in these conditions, the verb was realized
as two words. The target was always perfective
aspect. In other respects, the items were identical
to those in Experiment 3. We constructed 128
fillers similar to those in Experiment 3, but coun-
terbalanced for aspect instead of tense. Otherwise
the booklets were identical to Experiment 3.

Procedure, Scoring, and Design and Data
Analysis

These were the same as in Experiment 1, except
that the factors were Aspect (same aspect vs dif-
ferent aspect, in prime and target fragments),
Prime Completion (PO prime vs DO prime), and
Target Completion (PO target vs DO target).

Results and Discussion

Application of the scoring criteria yielded 663
trials where the prime fragment was completed as
either a PO or as a DO (86% of all responses).
Twenty-four percent of these were completed as
same aspect-PO primes, 27% as same aspect-DO
primes, 22% as different aspect-PO primes, and
27% as different aspect-DO primes. In these 663
trials, participants produced 256 (39%) PO com-
pletions, 206 (31%) DO completions, and 201
(30%) Other completions for the target fragment.
The combined proportion of PO and DO target
completions was comparable in each condition:
75% following same aspect-PO primes, 69% fol-
lowing same aspect-DO primes, 69% following
different aspect-PO primes and 66% following
different aspect-DO primes. The priming manip-
ulation did not affect the overall proportion of PO
and DO target completions (allFs , 2.1).

Table 4 shows the proportions of PO and DO
completions in the four experimental condi-
tions. Three-way analyses of variance revealed
an interaction of Prime Completion and Target
Completion (F1(1,23)5 28.04,p , .01,MSe 5
.052;F2(1,31)5 22.83,p , .01, MSe 5 .062).
Table 4 shows that participants produced more
target completions that were of the same type
(PO or DO) as the prime completions than tar-
get completions than were of the alternative
type to the prime completions. Simple effects
(based on the two-way interaction) demon-
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strated that participants produced more PO tar-
get completions following PO primes than fol-
lowing DO primes, and more DO target
completions following DO primes than follow-
ing PO primes (allps , .01).

Table 4 suggests that there may be a stronger
priming effect in the different aspect conditions
than the same aspect conditions, contrary to the
predicted effect if priming were magnified by the
repetition of aspect. The three-way interaction of
Prime Completion, Target Completion, and As-
pect approached significance by items, but not by
participants (F1(1,23) 5 1.64, p 5 .21, MSe 5
.054; F2(1,31) 5 3.70, p , .07, MSe 5 .058).
Analyses conducted over each level of the Aspect
factor revealed that a syntactic priming effect oc-
curred in both the same aspect conditions
(F1(1,23)5 7.17,p , .01,MSe 5 .058;F2(1,31)
5 3.61,p , .07, MSe 5 .073) and the different
aspect conditions (F1(1,23)5 23.80,p , .01,MSe

5 .048;F2(1,31)5 29.30,p , .01,MSe 5 .047).
Hence Experiment 4 demonstrated that syntactic
priming occurred when aspect differed between
prime and target, as well as when it stayed the
same, and suggested that it was unaffected by
differences in aspect between prime and target. It
also demonstrated that priming is unaffected by
variations in the internal constituent structure of
the verb.

EXPERIMENT 5

Participants

Twenty-eight participants from the Univer-
sity of Glasgow community were paid to par-
ticipate.

Items

We constructed 32 sets of items. Each com-
prised two sentence fragments (see Appendix):

10a. The racing driver shows the torn overall . . .
10b. The racing driver shows the helpful mechanic . . .
10c. The racing drivers show the torn overall . . .
10d. The racing drivers show the helpful mechanic . . .

11. The patient shows . . .

The items were based on those in Experiment 3,
but items that produced high proportions of Other
completions in either prime or target were modi-
fied. Fragments (10a–d) were the prime frag-
ments; and fragment (11) was the target fragment.
The prime and target fragment always contained
the same verb, but the number of the verb was
manipulated. In (10a and b), the prime fragment
contained a singular verb. In (10c and d), the
prime fragment contained a plural verb. The target
was always singular. We constructed 128 fillers
based on those in Experiment 3, but counterbal-
anced for number instead of tense. All of the
fragments in the experiment were in the present
tense, so that number was overtly marked in the
morphology of the verb. Otherwise the booklets
were identical to Experiment 3.

Procedure, Scoring, and Design and Data
Analysis

These were the same as in Experiment 1,
except that the factors were Number (same as-
pect vs different aspect, in prime and target
fragments), Prime Completion (PO prime vs
DO prime), and Target Completion (PO target
vs DO target).

Results and Discussion

Application of the scoring criteria yielded
793 trials where the prime fragment was com-
pleted as either a PO or as a DO (89% of all
responses). Twenty-two percent of these were
completed as same number-PO primes, 27% as
same number-DO primes, 24% as different
number-PO primes, and 27% as different num-
ber-DO primes. In these 793 trials, participants
produced 340 (43%) PO completions, 162
(20%) DO completions, and 291 (37%) Other
completions for the target fragment. The com-
bined proportion of PO and DO target comple-

TABLE 4

Experiment 4 Results

Aspect
Prime

completion

Target
completion

PO DO

Same PO .51 .24
DO .35 .34

Different PO .48 .22
DO .24 .42

Note.PO, prepositional object; DO, double object.
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tions was comparable in each condition: 66%
following same number-PO primes, 65% fol-
lowing same number-DO primes, 62% follow-
ing different number-PO primes, and 61% fol-
lowing different number-DO primes. The
priming manipulation did not affect the overall
proportion of PO and DO target completions
(all Fs , 1.5).

Table 5 shows the proportions of PO and DO
completions in the four experimental condi-
tions. Three-way analyses of variance revealed
a main effect of Target Completion (F1(1,27)5
30.36,p , .01,MSe 5 .105;F2(1,31)5 16.82,
p , .01, MSe 5 .154). Table 5 shows that
participants produced more PO target comple-
tions than DO target completions. The analyses
of variance also revealed an interaction of Prime
Completion and Target Completion (F1(1,27)5
35.94,p , .01,MSe 5 .054;F2(1,31)5 30.87,
p , .01, MSe 5 .054). Table 5 shows that
participants produced more target completions
that were of the same type (PO or DO) as the
prime completions than target completions that
were of the alternative type to the prime com-
pletions. Simple effects demonstrated that par-
ticipants produced more PO target completions
following PO primes than following DO
primes, and more DO target completions fol-
lowing DO primes than following PO primes
(all ps , .01).

The analyses of variance revealed a weak
tendency toward a three-way interaction of
Prime Completion, Target Completion, and
Number (F1(1,27) 5 3.43, p 5 .075, MSe 5
.033; F2(1,31) 5 2.68,p 5 .11, MSe 5 .064).

Table 5 shows a somewhat larger proportion of
targets of the same type as the prime when
number did not vary than when number varied.
However, two-way analyses of variance con-
ducted on each level of the Number factor re-
vealed an interaction of Prime Completion and
Target Completion for both the same number
level (F1(1,27)5 31.46,p , .01, MSe 5 .048;
F2(1,31)5 28.85,p , .01,MSe 5 .051) and the
different number level (F1(1,27) 5 14.17,p ,
.01,MSe 5 .040;F2(1,31)5 5.72,p , .05,MSe

5 .068). Hence Experiment 5 demonstrated that
syntactic priming occurred when number dif-
fered between prime and target, as well as when
it stayed the same. Given the findings of Exper-
iments 3 and 4, it is unlikely that the weak
tendency toward a three-way interaction is reli-
able, and thus we suggest that priming is unaf-
fected by differences in number between prime
and target.

GENERAL DISCUSSION

Our experiments demonstrate syntactic priming
effects in written language production using a
completion task. More importantly, they help clar-
ify the conditions under which syntactic priming
occurs. Thus, Experiments 1 and 2 showed that
priming is stronger if the verb remains the same
between prime and target, but nevertheless occurs
if the verb varies. The evidence for priming when
the verb varied in Experiment 1 was weaker than
in Bock’s experiments (e.g., Bock, 1986b), but
otherwise our results suggest that written comple-
tion and spoken picture description induce com-
parable effects. Experiments 3, 4, and 5 showed
that priming occurs when the form of the verb
varies between prime and target and, moreover,
strongly suggests that varying tense, aspect, or
number does not affect the magnitude of priming.

Our findings are incompatible with alterna-
tive explanations. The prime and target frag-
ments were presented as part of a list, so no
discourse-level explanation is likely. The PO
and DO forms are at least denotationally equiv-
alent, so no semantic-level explanation is likely.
In addition, the priming manipulation did not
affect the overall proportion of the PO and DO
completions in comparison to Other comple-

TABLE 5

Experiment 5 Results

Number
Prime

completion

Target
completion

PO DO

Same PO .54 .10
DO .31 .34

Different PO .51 .10
DO .37 .24

Note.PO, prepositional object; DO, double object.
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tions, which were semantically disparate. The
priming manipulation therefore appeared to af-
fect the syntactic form of the target comple-
tions, but not the content of what was expressed.
In particular, Experiments 1 and 3 excluded the
possibility that participants were merely echo-
ing their prime completions, either exactly or in
overall lexical content, in their target comple-
tions. Nor can the effects be due to lexical
priming (cf. Bock, 1989). The only possible
lexical explanation relates to the repetition of
the prepositionto in the PO responses (cf. Lev-
elt & Kelter, 1982). But our results demon-
strated a similar priming effect for DO re-
sponses, where there is no such repetition.
Finally, Experiments 1 and 4 ruled out the pos-
sibility that priming is dependent on the repeti-
tion of a string of terminal nodes or on the
repetition of syntactic structure at all levels, by
demonstrating that priming occurred when
prime and target differed in detailed syntactic
structure. This result supports Bock and Loe-
bell’s (1990) claim that syntactic priming is not
dependent on an episodic trace for the prime
sentence. It also provides good evidence that the
locus of syntactic priming is the choice of anal-
ysis at the level of the sentence or verb phrase.

These results provide evidence about the rep-
resentation of grammatical information at the
lemma stratum. They indicate that combinato-
rial information is, in important respects,
shared, in accord with the model in Fig. 1.
Experiments 1 and 2 suggest that combinatorial
information is shared between verbs. However,
the stronger priming effect for repeated use of
the same verb suggests that the link between a
verb and a combinatorial node can itself be
primed. Experiments 3–5 suggest that combina-
torial information is represented with respect to
a featurally unspecified form of a verb. Thus it
cannot constitute a property of a word-form.
Moreover, we can conclude that features such
as tense do not form part of a lemma node.
Hence, we can conclude that combinatorial
nodes link directly to featurally unspecified
verb nodes, and these nodes in turn link to
feature nodes. (We have no evidence about
whether these feature nodes are shared or not.)
Our findings argue against approaches to syn-

tactic representation in which combinatorial in-
formation is represented separately for each
verb (e.g., Karttunen, 1989).

Our findings also suggest that closed-class
elements, such as function words and inflec-
tions, are not intrinsic to syntactic structures. If
they were, different syntactic structures would
be implicated in the production of past and
present tense sentences, perfective and imper-
fective aspect sentences, and so on. Bock (1989)
ascribed this position to Garrett (1982) and ar-
gued against it by showing that priming for PO
structures was unaffected by differences in the
identity of the preposition in the prime and
target. Our results show further that differences
in the inflectional elements of prime and target
do not affect the magnitude of priming.

Verbs likegive can be used in either the PO
or the DO construction. We have assumed that
these two constructions are represented by the
activation of different nodes linked togive
within the lemma stratum: Using the verbgive
with the DO construction involves activation of
the NP,NPnode; using give with the PO con-
struction involves activation of theNP,PPnode.
In accord with linguistic theories, we have as-
sumed that combinatorial information is speci-
fied over phrasal categories, such that combina-
torial nodes specify the phrases that combine
with the verb. Thus, theNP,NP node is acti-
vated when the verb is combined with two noun
phrases; and theNP,PPnode is activated when
the verb is combined with a noun phrase and a
prepositional phrase. Our finding that priming
occurs even when the (internal) constituent
structure of these phrases differs between prime
and target supports this assumption.

Combinatorial nodes might encode subcat-
egorization frames. If so, theNP,NP node
would be activated if and only if the verb were
followed by two argument noun phrases, and
theNP,PPnode would be activated if and only
if the verb were followed by an argument noun
phrase and an argument prepositional phrase.
We assume that the DO construction involves
two argument noun phrases, and that the PO
construction involves an argument noun phrase
and an argument prepositional phrase. Hence on
this account, theNP,NPnode is activated if and
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only if a verb is used in the DO construction;
and theNP,PPnode is activated if and only if a
verb is used in the PO construction. For instance
Mary gave a bone to the dogwould activate the
NP,PPnode. However,John ate an apple near
the parkwould not activate the NP,PP node, on
the assumption that the verbeatsubcategorizes
for the noun phrasean applebut not for the
prepositional phrasenear the park.

Alternatively, combinatorial nodes might en-
code syntactic rules. For example, in some ver-
sions of traditional phrase-structure grammar
(e.g., Chomsky, 1965), the same rule accounts
for the combination of verbs with both argu-
ments and non-arguments. For instance, the rule
VP 3 V NP PP captures the structure of the
verb phrase in bothMary gave a bone to the
dog, whereto the dogis an argument preposi-
tional phrase, andJohn ate an apple near the
park, where near the parkis a nonargument
prepositional phrase. Thus if combinatorial
nodes encode overall rules of combination, and
are not restricted to encoding arguments, the
NP,PPnode would be activated in the produc-
tion of both these sentences.

Our experiments do not distinguish these ac-
counts. However, Bock and Loebell (1990)
found priming between sentences that shared
phrase structure but differed in subcategoriza-
tion. For example, sentences likeThe 747 was
landing by the airport’s control tower,whereby
the airport’s control toweris not a subcatego-
rized phrase, primed sentences likeThe man is
being stung by a bee,where by a bee is a
subcategorized phrase. These results suggest
that the combinatorial nodes should not be in-
terpreted in terms of subcategorization frames,
and that an interpretation of the nodes in terms
of syntactic rules may be more appropriate.

APPENDIX

Experiment 1 items. The verb before the
slash was used in the same verb conditions; the
verb after the slash was used in the different
verb conditions. The noun phrase before the
slash was used in the PO-inducing conditions;
the noun phrase after the slash was used in the
DO-inducing conditions.

1. The racing driver showed/gave the torn
overall/the helpful mechanic. The patient showed.

2. The efficient secretary handed/sent the
long fax/the grumpy businessman. The little girl
handed.

3. The captain gave/lent the spare lifejacket/
the old sailor. The bus driver gave.

4. The millionaire loaned/gave the valuable
painting/the struggling artist. The explorer loaned.

5. The researcher sent/posted the detailed re-
sults/the experienced surgeon. The man sent.

6. The mother gave/handed the expensive
toy/the hungry baby. The air hostess gave.

7. The booking clerk posted/sold the last
ticket/the young fan. The serial killer posted.

8. The fashion designer lent/showed the pink
jacket/the famous journalist. The diver lent.

9. The enthusiastic child showed/gave the
colourful book/the young friend. The barrister
showed.

10. The grandmother handed/sent the big
present/the little girl. The tennis fan handed.

11. The woman loaned/gave the rusty bike/
the new neighbour. The librarian loaned.

12. The shop assistant sold/showed the blue
dress/the tall customer. The auctioneer sold.

13. The disgruntled employee sent/posted
the long letter/managing director. The famous
novelist sent.

14. The architect gave/handed the latest
plans/the cheerful engineer. The teacher gave.

15. The blackmailer posted/sent the incrimi-
nating photos/the sleazy journalist. The lonely
sailor posted.

16. The youngster showed/lent the clock-
work toy/the kind teacher. The private detective
showed.

17. The hostess handed/offered the dessert/
the guests. The newsagent handed.

18. The car salesman lent/sold the mini/the
couple. The forest ranger lent.

19. The secretary sent/showed the invoice/
the manager. The boyfriend sent.

20. The lifeguard showed/threw the lifebelt/
the surfer. The inventor showed.

21. The swimmer loaned/gave the towel/the
diver. The draftsman loaned.

22. The driving instructor gave/handed the
certificate/the learner. The consultant gave.
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23. The man lent/showed the lawnmower/the
neighbour. The actor lent.

24. The woman sent/posted the insurance
claim/the insurance company. The fan sent.

25. The lecturer gave/lent the book/the pro-
fessor. The shopkeeper gave.

26. The barman handed/offered the cocktail/
the customer. The postman handed.

27. The photographer sent/showed the prints/
the editor. The florist sent.

28. The cricket player showed/threw the
ball/the umpire. The car mechanic showed.

29. The student loaned/gave the money/the
friend. The little girl loaned.

30. The bank manager handed/gave the
cheque/the customer. The junior surgeon
handed.

31. The builder lent/showed the drill/the sur-
veyor. The hairdresser lent.

32. The spy sent/posted the submarine blue-
prints/the double agent. The kidnapper sent.

Experiment 2 items. The noun phrases before
the slashes were used in the PO-inducing con-
dition; the noun phrases after the slashes were
used in the DO-inducing condition.

1. The yachtsman loaned the spare lifejacket/
the angler. The happy child gave the present/the
teacher. The generous girl lent.

2. The unscrupulous salesman sold the time-
share apartment/the gullible tourist. The cham-
pion cyclist showed the bicycle pump/the team
manager. The tennis fan handed.

3. The pub offered a free beer/the loyal cus-
tomers. The American penpal mailed a scenic
postcard/the Greek woman. The injured climber
showed.

4. The messenger handed the unsigned note/
the countess. The senior lecturer loaned the
main textbook/the visiting professor. The head
waiter gave.

5. The ambulanceman offered the steaming
hot drink/the shivering accident victim. The dis-
gruntled employee wrote a letter of complaint/
the managing director. The spotty apprentice
offered.

6. The structural engineer gave the detailed
report/the solicitor. The waiter offered the bub-

bling champagne/the celebrating couple. The
ambassador lent.

7. The thoughtful friend loaned some mon-
ey/the impoverished student. The kind landlord
rented the small cottage/the homeless family.
The research assistant sent.

8. The footman served the roast potatoes/the
dinner guest. The doting mother gave the ex-
pensive toy car/the baby. The medical re-
searcher sent.

9. The lonely sailor wrote a long letter/his
girlfriend. The polite man passed the salt/the
other customer. The estate agent showed.

10. The enthusiastic youngster showed the
book/a friend. The angry voter sent a vitriolic
letter/the politician. The art historian loaned.

11. The booking clerk mailed the concert
tickets/the anxious customer. The barman of-
fered the cocktail/the depressed customer. The
driving examiner handed.

12. The lifeguard threw the long rope/the
drowning child. The blackmailer posted the in-
criminating letter/the Tory M.P. The hostess
gave.

Experiments 3 and 4 items. Three forms of
the verb are separated by two slashes. The first
was used in the same conditions in both Exper-
iments 3 and 4; the second was used in the
different tense conditions of Experiment 3; the
third was used in the different aspect conditions
of Experiment 4. The noun phrase before the
slash was used in the PO-inducing conditions;
the noun phrase after the slash was used in the
DO-inducing conditions.

1. The racing driver showed/shows/was
showing the torn overall/the helpful mechanic.
The patient showed.

2. The efficient secretary handed/hands/was
handing the long fax/the grumpy businessman.
The little girl handed.

3. The captain gave/gives/was giving the
spare lifejacket. The bus driver gave.

4. The millionaire loaned/loans/was loaning
the valuable painting/the struggling artist. The
explorer loaned.

5. The researcher sent/sends/was sending the
detailed results/the experienced surgeon. The
man sent.
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6. The mother gave/gives/was giving the ex-
pensive toy/the hungry baby. The air hostess gave.

7. The booking clerk posted/posts/was post-
ing the last ticket/the young fan. The serial
killer posted.

8. The fashion designer lent/lends/was lend-
ing the pink jacket/the famous journalist. The
diver lent.

9. The enthusiastic child showed/shows/was
showing the colourful book/the young friend.
The barrister showed.

10. The grandmother handed/hands/was hand-
ing the big present/the little girl. The tennis fan
handed.

11. The woman loaned/loans/was loaning
the rusty bike/the new neighbour. The librarian
loaned.

12. The shop assistant sold/sells/was selling
the blue dress/the tall customer. The auctioneer
sold.

13. The disgruntled employee sent/sends/
was sending the long letter/the managing direc-
tor. The famous novelist sent.

14. The architect gave/gives/was giving the
latest plans/the cheerful engineer. The teacher
gave.

15. The blackmailer posted/posts/was post-
ing the incriminating photos/the sleazy journal-
ist. The lonely sailor posted.

16. The youngster showed/shows/was show-
ing the clockwork toy/the kind teacher. The
private detective showed.

17. The hostess handed/hands/was handing
the dessert/the guests. The newsagent handed.

18. The car salesman lent/lends/was lending
the mini/the couple. The forest ranger lent.

19. The secretary posted/posts/was posting
the invoice/the manager. The boyfriend posted.

20. The lifeguard showed/shows/was show-
ing the lifebelt/the surfer. The inventor showed.

21. The swimmer loaned/loans/was loaning
the towel/the diver. The draftsman loaned.

22. The driving instructor gave/gives/was giv-
ing the certificate/the learner. The consultant gave.

23. The man lent/lends/was lending the
lawnmower/the neighbour. The actor lent.

24. The woman sent/sends/was sending the
insurance claim/the insurance company. The
fan sent.

25. The lecturer gave/gives/was giving the
book/the professor. The shopkeeper gave.

26. The barman handed/hands/was handing
the cocktail/the customer. The postman handed.

27. The photographer sent/sends/was send-
ing the prints/the editor. The florist sent.

28. The cricket player showed/shows/was
showing the ball/the umpire. The car mechanic
showed.

29. The student loaned/loans/was loaning the
money/the friend. The little girl loaned.

30. The bank manager handed/hands/was
handing the cheque/the customer. The junior
surgeon handed.

31. The builder lent/lends/was lending the
drill/the surveyor. The hairdresser lent.

32. The spy sent/sends/was sending the sub-
marine blueprints/the double agent. The kidnap-
per sent.

Experiment 5 items. The singular conditions
used the form of the preverbal head noun before
the slash and the form of the verb before the slash;
the plural conditions used the form of the prever-
bal head noun after the slash and the form of the
verb after the slash. The postverbal noun phrase
before the slash was used in the PO-inducing
conditions; the postverbal noun phrase after the
slash was used in the DO-inducing conditions.

1. The racing driver/drivers shows/show the
torn overall/the helpful mechanic. The patient
shows.

2. The youngster/youngsters shows/show the
toy/the teacher. The private detective shows.

3. The lifeguard/lifeguards shows/show the
lifebelt/surfer. The inventor shows.

4. The cricket player/players shows/show the
ball/the umpire. The car mechanic shows.

5. The efficient assistant/assistants hands/
hand the long faxes/the grumpy businessman.
The little girl hands.

6. The grandparent/grandparents hands/hand
the big present/the little girl. The tennis fan
hands.

7. The hostess/hostesses hands/hand the des-
sert/the guests. The newsagent hands.

8. The bank manager/managers hands/hand
the money/the customer. The junior surgeon
hands.
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9. The steward/stewards gives/give the spare
lifejacket/the old sailor. The bus driver gives.

10. The teenager/teenagers gives/give the
expensive toy/the hungry baby. The air hostess
gives.

11. The architect/architects gives/give the lat-
est plans/the cheerful engineer. The teacher gives.

12. The lecturer/lecturers gives/give the
book/the professor. The shopkeeper gives.

13. The millionaire/millionaires loans/loan
the valuable painting/the struggling artist. The
explorer loans.

14. The swimmer/swimmers loans/loan the
towel/the diver. The draftsman loans.

15. The woman/women loans/loan the rusty
bike/the new neighbour. The librarian loans.

16. The booking clerk/clerks posts/post the
last ticket/the young fan. The serial killer posts.

17. The blackmailer/blackmailers posts/post
the incriminating photos/the sleazy journalist.
The lonely sailor posts.

18. The car salesman/salesmen lends/lend
the mini/the couple. The forest ranger lends.

19. The man/men lends/lend the lawn-
mower/the neighbour. The actress lends.

20. The fashion designer/designers lends/
lend the pink jacket/the famous journalist. The
diver lends.

21. The builder/builders lends/lend the drill/
the surveyor. The hairdresser lends.

22. The disgruntled employee/employees
sends/send the long letter/the managing direc-
tor. The famous novelist sends.

23. The secretary/secretaries sends/send the
invoice/the manager. The boyfriend sends.

24. The woman/women sends/send the insur-
ance claim/the insurance company. The fan sends.

25. The nurse/nurses shows/show the x-ray/
the doctor. The jeweller shows.

26. The courier/couriers hands/hand the par-
cel/the receptionist. The child hands.

27. The librarian/librarians sends/send the
reminder/the student. The thoughtful grand-
daughter sends.

28. The young woman/women loans/loan the
necklace/the teenager. The motorist loans.

29. The researcher/researchers posts/post the
detailed questionnaire/the eager journalist. The
personnel manager posts.

30. The spy/spies sells/sell the stolen docu-
ments/the foreign diplomat. The shop assistant
sells.

31. The florist/florists gives/give the huge
bouquet/the startled butler. The pharmacist
gives.

32. The receptionist/receptionist lends/lend
the spare key/the busy assistant. The coastguard
lends.
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