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Syntactic Effects of Information Availability in Sentence Production
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Two experiments investigated sentence production processes underlying the tendency for
given information to precede new information in a sentence. The factors hypothesized to
contribute to this effect were referential availability and lexical availability. Experiment 1
found that information coreferential with an antecedent referring expression tended to occur
earlier in produced sentences than new information. This effect was more pronounced when
the information was lexically identical to its antecedent. Experiment 2 found lexical
availability effects when referential functions were minimized. These results may be ac-
counted for by assuming that both referential availability and lexical availability contribute
to the speed of lexicalization processes in sentence production, and that the order in which
constituents become available after lexicalization influences surface syntactic organization

Processes.

This paper is concerned with the re-
lationship between the retrieval and assem-
bly of information in sentence production
and the ordering of given and new informa-
tion in the sentences produced. A tradi-
tional linguistic hypothesis about given in-
formation is that it tends to precede new
information (Quirk, Greenbaum, Leech, &
Svartvik, 1972); this regularity may in fact
be a linguistic universal (Clark & Clark,
1978). While some support for the giv-
en—new ordering hypothesis has been
found in experimental studies of production
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and recall of sentences (Bock, 1977; Perfetti
& Goldman, 1975; Tannenbaum & Wil-
liams, 1968), a general processing account
of the phenomenon remains to be worked
out.

The conditions for discourse givenness
have not been precisely defined. However,
standard descriptions of the information
structure of sentences (Chafe, 1970; Halli-
day, 1967) generally regard given informa-
tion as information with a readily recover-
able antecedent; that is, information that
has been mentioned earlier, and probably
recently, in the discourse. In terms of this
description, a definite referring expression
or a proper name with a coreferential an-
tecedent in an immediately preceding sen-
tence is an uncontroversial example of
given information. It is this type of given-
ness with which this paper is primarily con-
cerned.

The early positioning of given informa-
tion may be explained in several ways
within a model of sentence production. The
cognitive component of such a model can
be roughly broken down into two sets of
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processes (Chafe, 1977; Clark & Clark,
1977; Fodor, Bever, & Garrett, 1974;
Schlesinger, 1977; Osgood, Note 1): (a)
conceptualization processes, which are re-
sponsible for assembling underlying refer-
ents—situations, events, ideas—into po-
tentially expressible units (e.g., proposi-
tions); and (b) surface structure assembly
processes, which map the underlying prop-
ositions provided by the conceptualization
processes into a syntactically structured
array of lexical items. The conceptualiza-
tion level thus provides the intended refer-
ents with access to the linguistic system,
while the assembly level retrieves and ar-
ranges the lexical items chosen to convey
the intended referents within the context of
the discourse.

At both of these levels, using information
that requires little processing may facilitate
sentence production. Information previ-
ously formulated for inclusion in a sen-
tence, or readily retrieved from memory for
the preceding discourse, may be more
available for production than new informa-
tion. If this readily available information is
prepared for production earlier than other
information, given—new ordering may be
explained as the result of either availability
at the conceptualization level or availability
at the assembly level.

The claim that given—new ordering may
result from the availability of either
ideas—intended referents—or words is
consistent with the results of a number of
different investigations of sentence memory
and production. Availability for concep-
tualization may result within a discourse
from thematization, so that a particular ref-
erent maintains a privileged position in
memory (Kintsch & van Dijk, 1978; Perfetti
& Lesgold, 1977). Referent availability
might also result from a particular focus of
attention (Carpenter & Just, 1977; Hornby,
1974). Experiments on alternative syntactic
orderings have been consistent with this
type of conceptual-level explanation, since
both thematized or given information from
discourse contexts (Bock, 1977; Perfetti &
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Goldman, 1975) and focused information
from perceptual contexts (Clark & Chase,
1974; Flores d’ Arcais, 1979; Prentice, 1967,
Turner & Rommetveit, 1967, 1968) tend to
occur early in sentences.

Although referent availability may ac-
count substantially for the given—new or-
dering effect, it is reasonable to suppose
that surface structure assembly processes
contribute to it as well. Speech disfluencies
(Goldman-Eisler, 1958; Maclay & Osgood,
1959), speech errors (Fay & Cutler, 1977),
and tip-of-the-tongue phenomena (Brown &
McNeill, 1966) all indicate the difficulty of
lexical retrieval in production. One way in
which speakers might alleviate this diffi-
culty is to use easily retrieved lexical items
early in the production of a sentence; this
might free resources which could then be
allocated to the retrieval and arrangement
of less well-formulated parts of the sen-
tence. Easily retrieved lexical items might
include any which occurred recently in the
discourse, close associates of recent items,
and pronouns, which are high-frequency,
closed-class items. Some effects on sen-
tence order attributable to lexical avail-
ability were reported by Prentice (1966),
who found that sentences containing pri-
mary associates of prompt words tended to
be recalled with the primary associate in
surface subject position.

In most experiments on the effects of dis-
course context on syntax in sentence pro-
duction and reproduction, referent availabil-
ity and lexical availability are confounded:
both an underlying referent and an appro-
priate lexical realization are made more
available for one sentence constituent than
for another. The effects observed may thus
be due to either or both types of availabil-
ity. However, a study by Perfetti and Gold-
man (1975) provides some evidence that
both referential availability and lexical
availability have effects on syntactic struc-
ture. Participants in the experiment read
passages whose theme (established by rep-
etition) served as the surface subject or
object of the last sentence in the passage.
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This concluding sentence could be in either
the active or passive voice. Recall of these
sentences was later prompted with either
the subject or the object of the sentence.
Although Perfetti and Goldman were prin-
cipally concerned with the amount of mean-
ing-preserving recall produced by the vari-
ous thematization and prompting condi-
tions, they also examined a syntactic effect
of their manipulations—changes in recall
from the passive to the active voice. Shifts
from passive to active sentences were most
likely to occur when the word which prompt-
ed recall of the sentence was the agent,
which serves as the subject of active sen-
tences. If the agent had also been the theme
of the passage for which the to-be-recalled
sentence served as a conclusion, it was even
more likely to be the subject. Under the
assumptions that thematization produces
primarily referent availability, and prompt-
ing primarily lexical availability, these find-
ings suggest independent contributions of
these factors to sentence syntax.

The experiments reported below were
specifically concerned with the effects of
referent and lexical availability on the syn-
tactic structure of sentences. The first ex-
periment varied the givenness and lexical
identity of referring expressions in ques-
tions and sentences which answered the
questions. If mention of a particular refer-
ent in a question makes that referent more
available, and referential availability affects
constituent order in sentences in the man-
ner hypothesized, information that is de-
fined as given by virtue of the presence of
an antecedent in the question should tend to
precede new information in the answer to
the question. If the availability of words
for lexicalizing a constituent affects con-
stituent order, a more readily lexicalized
constituent should tend to occur early in a
sentence more often than a less readily
lexicalized constituent. Therefore, identical
expressions should occur early in sentences
more often than different expressions, so
that the given—new ordering effect should
be stronger when the lexical realizations for
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coreferential expressions are identical than
when they are different.

The first experiment used a procedure for
manipulating givenness that follows from
suggestions by Chomsky (1971) and van
Dijk (1977). What is given information in a
sentence can be established by using prior
wh- questions: for a sentence like Alfred
sold his neighbor the lawnmower, a prior
question like What did Alfred sell to his
neighbor? establishes the proposition that
““ Alfred sold something to his neighbor’” as
given information, and the lawnmower as
new information. Alternative questions can
be used to change the given or new status of
other sentence constituents: for example,
What did Alfred do with his lawnmower?
This technique was used successfully by
Bock (1977) to manipulate the given—new
structure of sentences. In the paradigm
employed, subjects hear a list of questions,
followed by a list of sentences which can
serve as answers to the questions. The
question list is then read a second time, and
subjects are asked to respond to each ques-
tion with an answer based on one of the
sentences read earlier. Performing this task
requires both remembering the answers and
linking each answer to the correct question.

EXPERIMENT 1
Method

Subjects. The subjects were 128 under-
graduates at Michigan State University,
who received extra credit in an introduc-
tory psychology course or $2.00 for par-
ticipating.

Materials. The materials consisted of
four question lists and two answer lists. The
answer lists were constructed from a pool
of 80 sentences consisting of four pairs of
sentences from each of 10 different syntac-
tic types: Adverb Preposing, Cleft, Con-
Jjunct Movement, Dative, Equative, Particle
Movement, Active/Passive, Phrasal Con-
junct Reversal, Pseudocleft, and Subject/
Object Reversal. The two sentences in each
pair were semantically similar but differed
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in syntactic structure; for example, The eye
doctor examined the sailor versus The
sailor was examined by the eye doctor. All
pairs of the same syntactic type were re-
lated by the same transformation. For
example, all Dative pairs were related by
the interchanging of the direct and indirect
object, as in The doctor offered some candy
to the child, versus The doctor offered the
child some candy. All transformations in-
volved the movement or inversion of one or
two target noun phrases. These target noun
phrases were always preceded by a definite
article, unless they were proper nouns.
Examples of sentences of all types em-
ployed may be found in Bock (1977).

Forty sentences were assigned to each of
the two answer lists. Each of the 10 syntac-
tic types was represented by four sentences
on each list, with the alternative syntactic
structures for each type represented an
equal number of times. The two sentences
from each pair were assigned to different
lists. List order was constant, so that sen-
tences from the same pair appeared in the
same serial position on both lists. Sen-
tences of the same syntactic type did not
appear consecutively. With these con-
straints, order was random.

The question lists were composed of
questions written to manipulate the given—

new structure of each of the 80 answers. -

Each question contained a declarative sen-
tence designed to establish a context, fol-
lowed by a wh- interrogative sentence;
for example, When the doctor gave the
child a penicillin shot, the child began to
cry. What did the doctor do? Four ques-
tions were written for each sentence pair.
In general, two of the four questions men-
tioned one of the target noun phrases in the
sentence pair, but not the other, while the
remaining two questions mentioned the
other target. Thus, each question estab-
lished one of the targets as given informa-
tion, and the other target as new informa-
tion.

This general pattern differed for ques-
tions written for Conjunct Movement and
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Particle Movement sentences, since these
sentences contain only one target noun
phrase (e.g., The doctor plays poker with
the lawyer versus The doctor and the
lawyer play poker, and Mr. Hansen picked
up the doll versus Mr. Hansen picked the
doll up). In these cases, two of the four
questions mentioned the target noun
phrase, while two did not. Thus, the target
was given when paired with two of the
questions, and new when paired with the
other two.

The two questions mentioning the same
target constituent differed only with respect
to the lexical relationship between the
target constituent in the question and the
target constituent in the answer. For one
question, the target constituent mentioned
in the question was lexically identical to
and coreferential with the target noun in the
answer, while for the other question the
target constituent mentioned in the ques-
tion was coreferential, but lexically differ-
ent. This condition of coreference with
lexical difference was achieved by employ-
ing terms that stood in one of several se-
mantic or general knowledge relationships
to each other. These included the lexically
cohesive relationships (Halliday & Hasan,
1976) of synonymy (e.g., woman/lady),
near—synonymy (generally consisting of
cohyponyms which seemed unlikely to be
rigidly distinguished, e.g., monkey/chimp),
and superordination (e.g., poodle/dog).
General knowledge relationships employed
were name/definite description (Gone with
the Wind/famous novel about the Civil War),
and whole/part (train/locomotive).

An example of a question—answer set is
given in Table 1, showing an answer pair
and the questions written for each answer.
Note that either answer can be used with
any of the four questions. When a question
was used with the answer containing the
mentioned target constituent in its earliest
position (i.e., given information preceding
new) it defined one of two Appropriate
conditions, Appropriate/Identical if the
target was coreferential and lexically iden-
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TABLE 1
A DaTIVE QUESTION—ANSWER SET FROM EXPERIMENT 1 IN Four APPROPRIATENESS/IDENTITY CONDITIONS

Q, A rancher received an inquiry from a cowboy about something he needed for his act. What did the

rancher do?

A, The rancher sold the cowboy the horse. (Appropriate/Identical)
A, The rancher sold the horse to the cowboy. (Inappropriate/Identical)

Q, A rancher received an inquiry from Roy Rogers about something he needed for his act. What did

the rancher do?

A, The rancher sold the cowboy the horse. (Appropriate/Related)
A, The rancher sold the horse to the cowboy. (Inappropriate/Related)

Q; A rancher had a horse who kept running away. What did the rancher do?
A, The rancher sold the horse to the cowboy. (Appropriate/Identical)
A,. The rancher sold the cowboy the horse. (Inappropriate/Identical)

Q, A rancher had a stallion who kept running away. What did the rancher do?
A, The rancher sold the horse to the cowboy. (Appropriate/Related)
A, The rancher sold the cowboy the horse. (Inappropriate/Related)

tical in question and answer, and Appro-
priate/Related if the target was coreferen-
tial but lexically different. When a ques-
tion was used with an answer in which the
mentioned target constituent was in its
latest position (new information preceding
given) the relationship was Inappropriate.
For Particle Movement and Conjunct
Movement sentence types, the Appropriate
condition was defined by the use of a
target-mentioning question with those an-
swers containing the target in its earliest
position, and the use of questions not men-
tioning the target with answers containing
the target in its latest position. The Inap-
propriate condition reversed the target-
mentioning and non-target-mentioning
questions. Cleft sentences in written text
place new information before given, and
mark the given—new distinction by means
of their distinctive syntax (e.g., It was the
telephone that Alexander Graham Bell in-
vented). Questions used with Cleft sen-
tences thus mentioned the later target con-
stituent (the relative clause noun phrase) in
the Appropriate condition and the earlier
target constituent (the noun phrase follow-
ing It was) in the Inappropriate condition.
Each of the four questions related to an
answer pair was assigned to a different
question list. Questions were assigned to

lists so that, when combined with either of
the answer lists, an equal number of ques-
tion—answer combinations appeared in the
conditions Appropriate/Identical, Appro-
priate/Related, Inappropriate/Identical,
and Inappropriate/Related. The four sen-
tences of each syntactic type on an answer
list each occurred in one of the four con-
ditions in a particular answer list/question
list combination, and across all list com-
binations, each sentence appeared in every
condition.

Question list order was random, with the
constraint that questions written for the
same types of sentences could not appear
consecutively in a list. Order across lists
was constant, so that questions related to
the same answer pair appeared in the same
serial position on each list. Question list
order did not correspond to answer list
order.

Design

The four question lists were used with
both of the answer lists, with 16 subjects
assigned to each list combination. Each
subject thus contributed data to every cell
of a 2 x 2 factorial design, with factors of
Appropriate/Inappropriate, and Identical/
Related. Each item (a sentence pair con-
stituted a single item) also appeared in



472

every cell of the design. Form within syn-
tactic type was treated as a replication
factor.

Procedure

The question and answer lists were read
by the experimenter. An effort was made to
employ the same relatively neutral, natural
intonation contour across all readings of
answers. A moderate reading rate was
used, allowing roughly 3 seconds between
list items. Subjects heard the entire 40-item
question list first, followed immediately by

the 40-item answer list. The question list

was then read again, with subjects re-
sponding with a written answer to each
question immediately after it was read.
Enough time was allowed so that after most
questions all subjects finished writing their
answers before the next question was read.
Approximately 5 minutes elapsed between
the first presentation of a sentence and
writing the sentence in response to a ques-
tion. Subjects were instructed that they
were to use the sentences from the answer
list as answers, and that their answers
should be as close to the wording of the
original as possible. They were specifically
instructed not to substitute pronouns in
their answers for nouns contained in the
original. Warm-up lists containing four
questions and answers similar to those from
the experimental lists were presented to
familiarize subjects with the procedure.

Subjects recorded each answer on a
blank page of a booklet. Two orders of
items (1—40 and 21—-40, 1-20) were used
for each question and answer list, with
equal numbers of subjects receiving each
order. Subjects participated in small
groups.

Scoring

Four major scoring categories were de-
fined: correct, shift, substitution correct,
and substitution shift. An answer was
scored correct if it was identical to the input
sentence, with the following deviations al-
lowed: (1) changes in number (singular/
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plural); (2) changes in article definiteness
(several experiments (Bock, 1977; Grieve,
1973; Harris, 1974; Osgood, 1971) suggest
that such changes should be quite system-
atic, although these effects will not be ex-
amined in the present study); (3) lexically
synonymous single-word substitutions not
affecting target constituents; (4) context-
supplied deletions of adjectives not other-
wise affecting syntactic structure, for
example, little doll, mentioned in the ques-
tion, contracted to doll in the answer; and
(5) context-supplied insertions which did
not change the basic syntactic structure of
the sentence, for example, pie in a sentence
expanded to pie for the fair in the answer,
where the phrase pie for the fair was used in
the question.

An answer was scored as a shift if the
input sentence was produced in the alter-
nate syntactic structure for its syntactic
type. Deviations equivalent to those enum-
erated for the correct category were per-
mitted.

Substitution corrects met all the criteria
for corrects except that the coreferential
target expression from the question was
substituted in the answer for the original
constituent in the sentence. Substitution
shifts met all the criteria for shifts except
for this substitution. These categories
applied only in the Related conditions.

An omit was scored if no answer was
given. All other responses were.scored as
errors.

Results

Analyses of variance on the arcsine
transformed percentages treated both sub-
jects and items as random effects (Clark,
1973; Coleman, 1979). Unless otherwise in-
dicated, effects discussed were significant
at or beyond the .05 level. The percentages
of corrects and shifts in each condition are
shown in Figure 1. Sentences in the Appro-
priate condition were more often correct
than sentences in the Inappropriate condi-
tion (33 versus 22%), F,(1,127) = 70.7,
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F,(1,39) = 41.4, min F'(1,89) = 26.1. More
sentences in the Identical condition were
correct than in the Related condition (34
versus 22%), F,(1,127) = 111.9, F,(1,39) =
37.4, min F'(1,67) = 28.0. The interaction
of Appropriateness and Identity was sig-
nificant in both the subjects and items
analyses, F,(1,127) = 14.4, F,(1,39) = 4.51,
though marginal overall, min F'(1,65) =
3.4, p < .07. Simple effects tests showed
that there were significantly more Appro-
priate Identical corrects than Inappropri-
ate Identical corrects, F,(1,127) = 67.5,
Fy(1,39) = 30.3, min F'(1,77) = 20.9, and
more Appropriate Related than Inappropri-
ate Related corrects, F,(1,127) = 23.6,
F,(1,39) = 17.6, min F'(1,102) = 10.1. This
difference was, however, larger in the
Identical than in the Related condition.
Sentences in the Inappropriate condition
shifted more frequently than sentences in
the Appropriate condition (15 versus 7%),
F,(1,127) = 71.3, Fy(1,39) = 23.4, min
F'(1,67) = 17.6, and there were more shifts
in the Identical condition than in the Re-
lated condition (14 versus 7%), F(1,127) =
58.9, F\y(1,39) = 35.0, min F'(1,89) = 22.0.
The Appropriateness/Identity interaction
for shifts was significant, F(1,127) = 18.8,
F,(1,39) = 8.3, min F'(1,77) = 5.8. Tests of
simple effects showed that there were more
Inappropriate than Appropriate shifts in

both the Identical, F,(1,127) = 56.8,
F5(1,39) = 22.9, min F’(1,73) = 16.3, and
Related, F,(1,127) = 17.7, Fy(1,39) = 8.9,
min F'(1,82) = 5.9, conditions. However,
this difference was again larger in the Iden-
tical than in the Related condition.

The analyses of corrects and shifts thus
reveal a given—new order effect in both
Identical and Related conditions. The in-
teraction shows that this effect is stronger
in the Identical than in the Related condi-
tion. While a possible floor effect in the
shift data may be a component of this in-
teraction, the fact that the interaction also
appears for corrects suggests that lexical
identity does contribute to the order effect,
and lends support to the argument that such
an effect is also present for shifts.

A different pattern of results appears
when the correct and substitution correct
categories are merged, and the shift and
substitution shift categories are similarly
combined, to serve as the data from the
Related condition. These combined cate-
gories represent the data appropriate for
an analysis of syntax-preserving gist recall.
Figure 2 displays these data, along with the
original data from the Identical condition. If
the interactions found in the analyses of
corrects and shifts were in some way due
to greater difficulty in recalling the gist
of answers in the Appropriate Related con-
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dition, these interactions should also be
present in analyses of the combined data.
Analyses showed that the interaction was
reliable only for subjects in the shift
analysis, F,(1,127) = 5.4. It was not reliable
for corrects, F,(1,127) = 2.5, F,(1,39) =
1.2, or overall for shifts, F,(1,39) = 4.0, min
F'(1,102) = 2.3, p = .13. The main effect of
Appropriateness was significant for both
corrects and shifts. There were more Ap-
propriate than Inappropriate corrects (39
versus 26%), F,(1,127) = 79.5, F,(1,39) =
35.5, min F'(1,77) = 24.6, and fewer Ap-
propriate than Inappropriate shifts (9 ver-
sus 18%), F,(1,127) = 72.8, F,(1,39) = 22.1,
min F'(1,64) = 16.9. The Identity variable
was marginally significant overall in the
analysis of corrects, F,(1,127) = 7.8,
F,(1,39) = 7.4, min F'(1,116) = 3.8, p =
.053, with more Identical than Related cor-
rects (34 versus 31%), but not in the shift
analysis (14 versus 12%), F(1,127) = 2.9,
F,(1,39) = 4.8, min F'(1,149) = 1.8, p = .18.

Analyses of omissions showed no effect
of Appropriateness (11.0% Appropriate
versus 11.5% Inappropriate, all F's less than
1), but a marginal effect of Identity,
F.(1,127) = 8.2, F,(1,39) = 5.6, min
F'(1,97) = 3.3, p = .07, due to a greater
number of omissions in the Related than in
the Identity condition (12.4 versus 10.1%).

The interaction was not significant, all F's
less than 1.

Data in each condition for individual
sentence types are presented in Table 2.
Type was not included as a factor in the
analyses because each subject received
only one item of each type in each cell of
the design. Inspection of Table 2 shows,
however, that the Appropriateness effect
(generally, given information occurring
earlier in sentences than new information)
was numerically present for 36 of the 40
contrasts presented: there were more Ap-
propriate than Inappropriate corrects (ex-
cept for sentences of the Dative and Adverb
Preposing types in the Related condition in
which there were equal numbers), and
fewer Appropriate than Inappropriate shifts
(except, again, Adverb Preposing in the
Identical condition, and Pseudoclefts, for
which there were no Related responses).
There were thus no cases in which the ef-
fect was opposite to that predicted. The in-
teraction between Appropriateness and
Identity, such that the given—new effect
was more pronounced in the Identical than
in the Related condition, was numerically
present in 13 of the 20 contrasts. The ex-
ceptions were sentences of the Active/
Passive, Particle Movement, Equative, and
Pseudocleft types in the correct category,
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Scoring category

Correct Shift
Appropriateness
Type condition Identical Related Identical Related

Dative Appropriate 61 19 S 4
Inappropriate 20 19 36 6

Active/Passive Appropriate 41 34 17 8
Inappropriate 36 20 20 18

Conjunct Movement Appropriate 60 26 7 7
Inappropriate 41 19 27 13

Subject/Object Appropriate 54 27 6 2
Reversal Inappropriate 31 24 15 5
Phrasal Conjunct Appropriate 42 20 10 8
Reversal Inappropriate 29 12 36 10
Particle Movement Appropriate 40 34 17 11
Inappropriate 25 19 31 23

Adverb Preposing Appropriate 38 16 6 1
Inappropriate 24 16 6 3

Cleft Appropriate - 16 12 2 0
Inappropriate 9 9 3 6

Equative Appropriate 61 54 19 15
Inappropriate 53 37 23 16

Pseudocleft Appropriate 8 13 0 0
Inappropriate 6 2 3 0

and Active/Passive, Adverb Preposing, and
Cleft for shifts.

Discussion

The results of Experiment 1 suggest that
both referent availability and lexical
availability contribute to the given—new
ordering effect. Subjects’ answers to ques-
tions tended to place expressions coref-
erential with antecedent expressions from
the questions earlier than expressions with
no coreferential antecedent. This was re-
flected in the fact that there were more Ap-
propriate corrects and Inappropriate shifts,
both of which result from a tendency to
place given information early in sentences.
Thus, referent information that was pre-
sumably more available to conceptualiza-
tion processes in sentence production ap-
peared earlier in sentences than information
that had not been previously introduced,
and should have been less available. This
effect held both when the content words of

coreferential referring expressions were
lexically different, so that available lexical
information was minimized, as well as
when the expressions contained the same
content words. These findings replicate
previous experiments demonstrating a giv-
en—new ordering effect using question-
answering techniques (Bock, 1977; Carroll,
1958) and extend the evidence for the effect
to cases in which given information is ex-
pressed in a form that is lexically different
from its antecedent.

Evidence for the effect of lexical avail-
ability on given—new ordering was found
in the interaction between given—new
ordering (Appropriateness) and relatedness
of coreferential expressions (Identical
versus Related). Given information was
significantly more likely to be placed earlier
than new information when it was lexically
identical to its antecedent than when it was
different. Thus, the availability of lexical
information appears to contribute to early
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production within a sentence, over and
above the contribution made by referential
availability.

The fact that there were more responses
in the Identical condition than in the Re-
lated condition can be explained in terms of
the memory storage and retrieval demands
of the task. Such demands might also be
called upon to explain why the likelihood of
producing sentences in given—new order
was greater when the expressions in the
question and answer were identical, re-
vealed in the interaction between Appro-
priateness and Identity. However, these
demands seem unable to account for this
interaction, since it was not significant for
omissions or combined scores. This
suggests that the preponderance of re-
sponses in given—new order (Appropriate
corrects and Inappropriate shifts) in the
Identical condition, relative to the Related
condition, was due to something more than
better gist memory for those items. Specifi-
cally, the way in which the data were ar-
rayed in the various conditions, beyond the
main effect of Identity apparent in the
analysis of omissions, appears to be due
primarily to response processes—that is, to
sentence production mechanisms.

The analyses which included the com-
bined scores are also consistent with the
argument that lexical availability contrib-
utes to given—new ordering. Since the sub-
stitution responses employed lexically
available expressions from the question
rather than the less available target con-
stituent, there should be proportionally
more corrects, and proportionally fewer
shifts, in the Appropriate condition than in
the Inappropriate condition, relative to the
original Related condition. Such effects are
implied by the reduction of the interaction
between Appropriateness and Identity in
the analyses using combined scores, com-
pared to the original analyses.

EXPERIMENT 2

Experiment 2 was designed to further
investigate the hypothesis that lexical
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availability contributes to the syntactic
order of a to-be-produced sentence. The re-
sults of the first experiment suggested that
given—new ordering is influenced by both
lexical availability and referent availability.
The effect of lexical availability was to in-
crease the likelihood of given—new order-
ing when both lexical and referent informa-
tion was readily available, relative to a con-
dition in which only referent information
was readily available.

If lexical availability by itself influences
sentence syntax, it should be possible to
demonstrate such effects in the absence of
referent availability. But because the re-
lationships between words and potential
referents are complex—certain words and
phrases (most obviously proper names)
may uniquely denote some individual, and
certain referents may have easier access to
a particular label than to other eligible
labels (Brown, 1958; Rosch, 1978)—it is
impossible to create conditions under
which it can be argued that a particular
word has no conceptual referent.

Words presented in isolation, however,
carry minimal referential import (Lyons,
1977, p. 208). Thus, single words presented
as prompts for sentences to be produced or
recalled should provide primarily lexical
information (a phonological representation
plus ‘‘dictionary meaning’’) without im-
plying a particular referent. The lexical
availability hypothesis predicts that such
prompt words should tend to be placed ear-
lier in the sentences produced.

There is evidence from studies of prompt-
ed recall that single words and primary
associates of words presented as prompts
tend to occur early in recalled sentences
(Perfetti & Goldman, 1975; Prentice, 1966).
These studies contrasted only active and
passive sentences, however. Experiment
2 employed the prompting technique on a
sample of sentences of the same syntactic
types as those employed in Experiment 1.
If lexical availability has an effect on the
syntax of such sentences in production,
sentences should tend to be recalled more
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frequently with the prompt word early in
the sentence than with the prompt word
late in the sentence.

The naturalness of the syntactic form of a
sentence has a strong influence on its recall
probability, so that the more natural-
sounding member of a syntactic paraphrase
pair tends to be recalled more often than the
less natural-sounding member (Bock &
Brewer, 1974; James, Thompson, & Bald-
win, 1973; Levelt & Kempen, 1975). These
stylistic preferences, as determined from
ratings of the sentence pairs employed,
should also be related to performance in
the present experiment, with preferred sen-
tences being recalled more frequently than
nonpreferred sentences.

Method

Subjects. The subjects were 80 under-
graduates at the University of Oregon who
participated for extra credit in a lower-level
psychology course.

Materials. The sentence pairs employed
were different examples of the same 10
syntactic types used in Experiment 1,
drawn from Bock (1977). There were again
four pairs of each of the 10 types.

The sentences from each pair were as-
signed to two lists using the procedure de-
scribed in Experiment 1 for answer lists.
Within lists, sentences were assigned to one
of five blocks of eight sentences each so
that within each block no more than one
sentence of each syntactic type occurred.
In order to minimize primacy and recency
effects, each block of sentences was buff-
ered with three distractor sentences, one at
the beginning and two at the end of each
block. The distractors were syntactically
similar to the experimental sentences.

Two prompt lists were developed using
the target constituents from each sentence.
For all sentence types except Particle
Movement and Conjunct Movement there
were two prompts corresponding to the two
target constituents. For example, the
prompts for the sentence The falling tree
crushed the lumberjack were tree and lum-
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berjack. Each of the prompts for a sentence
was assigned to a different prompt list.

Since Conjunct Movement and Particle
Movement sentences contained only one
target constituent, a neutral prompt, the
head noun of the first noun phrase of sen-
tences of these types, was used as the sec-
ond prompt. This noun phrase was never
the target constituent. The two prompts for
the Particle Movement sentence The hus-
band refused to take out the garbage were
thus husband and garbage.

Prompts were assigned to prompt lists
so that half of the sentences of each type
within a list were prompted with head
nouns of target constituents which occurred
in a late position (relative to the other
target) within a sentence, and the other half
occurred in early positions. For Conjunct
Movement and Particle Movement sen-
tences, half the sentences within a list were
prompted with the head noun of the target
constituent, and half with the neutral
prompt.

By using both prompt lists with each
sentence list, it was possible to cue each
sentence in a pair with both of the prompts.
Thus, the two prompts occurred in con-
trasting positions (early versus late) in the
alternate sentences of a pair, and these
sentences were both prompted with both
targets. Individual subjects, however, re-
ceived only one combination of prompt list
with sentence list.

Prompts within a list were arranged in
blocks corresponding to the sentence
blocks. The prompts were in random order
with respect to the sentences in the same
block. Only the experimental sentences
were prompted.

Each of the two sentences in the 40 sen-
tence pairs employed was given a stylistic
preference designation of preferred or non-
preferred on the basis of ratings of these
sentences collected by Bock (1977). Half of
the sentences of each type within each
sentence list were preferred, and half were
nonpreferred.
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Procedure

In order to make the procedure as analo-
gous to the question-answering paradigm as
possible, the list of prompts in a block was
read first, followed by the list of sentences,
followed by a second reading of the prompt
list. After the second reading of the prompt,
subjects wrote down the corresponding
sentence from the list. This procedure was
repeated for each of the five blocks.

Three different random orders of the
blocks within a list were used. Each order
was used for roughly equal numbers of
subjects in each cell of the design.

Subjects were instructed that they would
hear 11 sentences in each block, but that
recall would be required for only 8 of the
11. They were also told that the wording of
their sentences did not have to correspond
exactly to the wording of the presented
sentences. A four-item warm-up list of
sentences comparable to the experimental
sentences was presented to familiarize
subjects with the task.

Design

Each subject contributed data to the cells
of a 2 X 2 factorial design, with factors of
Preference (Preferred versus Nonpreferred)
and Location of prompt in the to-be-
recalled sentence (Early versus Late). Each
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item (with an item defined as a sentence
pair) was also tested in each cell of this de-
sign.

Scoring

The scoring criteria were comparable to
those used for corrects and shifts in Ex-
periment 1, except with respect to context
intrusions. An omission was scored if the
subject made no response to a prompt, or
simply wrote down the prompt. All other
responses were scored as errors.

Results

Figure 3 presents the percentages of cor-
rects and shifts in each condition. Analyses
of variance on the data for corrects, treating
both subjects and items as random effects,
showed the effect of preference to be sig-
nificant, with more preferred sentences re-
called then nonpreferred (59 versus 48%),
Fi(1,79) = 27.9, F,(1,39) = 12.8, min
F'(1,75) = 8.8, p < .01. The effect of
prompt location and its interaction with
preference was not significant for corrects
in any analysis, all Fs < 1.

For shifts, both the effect of preference
and of prompt location within the sentence
were significant. Preferred sentences were
less likely to shift than nonpreferred sen-
tences (6 versus 17%), F,(1,79) = 141.7,
Fy(1,39) = 12.7, min F'(1,46) = 11.6,p <
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Fi1G. 3. Mean percentages of correct and shift recalls in Experiment 2.
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TABLE 3
MEAN PERCENTAGES OF CORRECTS AND SHIFTS BY SYNTACTIC TYPE: EXPERIMENT 2

Scoring category

Type Prompt condition Correct Shift
Dative Early 43 18
Late 58 14
Active/Passive Early 72 6
Late 65 15
Conjunct Movement Early 72 14
Late 60 18
Subject/Object Reversal Early 60 2
Late 58 14
Phrasal Conjunct Reversal Early 71 8
Late 56 29
Particle Movement Early 33 17
Late 46 20
Adverb Preposing Early 61 13
Late 68 15
Cleft Early 24 6
Late 30 5
Equative Early 82 6
Late 72 18
Pseudocleft Early 21 0
Late 16 0

.01. Sentences with a late prompt were
more likely to shift than sentences with an
early prompt (14 versus 8%), F,(1,79) =
23.8, F,(1,39) = 13.3, min F'(1,82) = 8.5,p
< .01. Thus, sentences were most likely to
shift when changing the syntactic form al-
lowed the prompt word to be placed early in
the recalled sentence. The interaction did
not approach significance in any of the
analyses.

Analyses of omissions revealed a main
effect of prompt location with late prompt
sentences (10% omissions) less likely to be
omitted than early prompt sentences (13%
omissions), F,(1,79) = 10.1, F,(1,39) =
10.1, min F'(1,104) = 5.04, p < .05. The
effect of preference and the interaction
between prompt location and preference
were not significant in the omissions
analysis.

The percentages of corrects and shifts for
individual sentence types, collapsed over
preference categories, are presented in
Table 3. This breakdown reveals a general
tendency in both corrects and shifts for the

prompt to occur early in those single-clause
sentence types in which the prompt had the
option of occurring in sentence-initial posi-
tion as the surface subject: Active/Passive,
Subject/Object Reversal, Phrasal Conjunct
Reversal, and Equative.

Discussion

These results suggest that lexical avail-
ability does influence the syntactic struc-
ture of sentences, although the effect was
found in only the shift category. Since
specific referent availability was minimized
by using the prompting technique, it ap-
pears that the presence of relatively super-
ficial word information may have some in-
fluence on assembly processes in sentence
production.

The fact that this effect was present only
when subjects recalled sentences in the op-
posite form from the one heard implies that
when a sentence was recalled correctly,
subjects were likely to have a more com-
plete verbatim representation of the sen-
tence available than they did when a sen-
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tence shifted in recall. To the degree that a
verbatim sentence representation is avail-
able in memory, it is unnecessary to engage
the cognitive component of sentence pro-
duction. A prompt may effectively retrieve
this entire representation without further
influencing recall of the sentence, in these
cases. When a less complete representation
is available, however, higher level sentence
production processes may be employed in
reconstructing the sentence. If lexical
availability affects these processes, its in-
fluence should be observed only when re-
constructive operations are required. Since
shifts almost by necessity reflect recon-
structive processes, lexical availability af-
fected both Preferred and Nonpreferred re-
sponses.

A methodological assumption of this and
the preceding experiment is that when
memory is reconstructive, and verbal out-
put is required, an important part of the re-
construction involves sentence production
processes. There are certainly ways of re-
membering and recalling sentences that can
reveal very little about sentence produc-
tion. Recalling the preamble to the Con-
stitution (cf. Rubin, 1977), for example,
seems to have little more in common with
“ordinary’’ sentence production than the
motor component. In general, though,
memory for sentences and prose does not
have this character. Some evidence for the
involvement of sentence production pro-
cesses in reconstructive memory comes
from studies of sentence memory which in-
dicate that the syntactic biases of normal
speech are observed in recall (Binet &
Henri, 1894; Bock & Brewer, 1974; James
et al., 1973), even when these biases were
not present in the material that was studied.
At higher levels, the structure of recalled
prose descriptions of events bears a striking
relationship to the structure of verbal de-
scriptions produced from memories of the
actual events (Bower, Black, & Turner,
1979; Lichtenstein & Brewer, in press). It
should therefore be possible to use recon-
structive recall paradigms to study sentence
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production processes, as long as the mem-
ory component of the task employed makes
no interesting contribution to performance.
The memory task may be viewed simply as
an effective way of controlling the concep-
tual input to the sentence production pro-
cess.

GENERAL DIscUSSION

In planning and producing sentences, it is
necessary to organize the underlying ideas
into linguistically expressible propositions,
and assemble these propositions into lexical
items in a surface syntactic structure. The
preceding experiments suggest that both
referent availability and word availability
affect the development of the syntactic
structure for a sentence.

The introduction of a referent into a dis-
course should make that referent more
available to both the speaker and the
hearer, whether through activation within a
knowledge network (Lesgold, Roth, &
Curtis, 1979) or maintenance in a short-
term memory buffer (Kintsch & van Dijk,
1978). A number of studies of discourse
comprehension are consistent with the
claim that introducing a particular referent
into a discourse facilitates processing of
subsequent coreferential information. In
sentence comprehension tasks (Chang,
1980; Clark & Sengul, 1979; Garrod &
Sanford, 1977, Haviland & Clark, 1974)
subjects take less time to indicate that they
have understood a sentence when a coref-
erential antecedent has been established for
referring expressions in the sentences read,
than when no antecedent is available. In
these types of tasks, the facilitation ob-
served does not depend on lexical identity
between the coreferential expressions
(Yekovich & Walker, 1978).

However, the lexical activation which re-
sults from simply hearing, reading, or say-
ing a particular lexical item should have the
effect of making the activated item more
retrievable than items that are not activated
(Collins & Quillian, 1970; Warren, 1972).
Experiments which have examined the pro-
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cessing of individual words in reading and
listening show substantial persisting effects
of the presentation of one lexical item on
the processing of subsequent identical
(Forbach, Stanners, & Hochhaus, 1974;
Warren, 1977; Jakimik & Cole, Note 2) or
closely associated (Meyer & Schvaneveldt,
1971; Neely, 1976) lexical items. Many of
these effects may be present whether a
word is presented in isolation or in a sen-
tential context (Davidson, Note 3; Irwin,
Stanovich, & Bock, Note 4).

In Experiment 1, it was possible to ob-
serve the effects on sentence production
both of having a particular referent acti-
vated, and of having a particular word
primed for retrieval. Both types of pro-
cesses appeared to influence sentence pro-
duction; specifically, they appeared to have
an effect on the surface syntactic structure
of the sentence produced. Thus, syntactic
structures which allowed placing available
referents early in sentences were more
likely to be produced than structures which
resulted in later placement, and when the
available referents could be instantiated
with available words, structures allowing
early placement were even more likely to
be used. Experiment 2 showed that lexical
availability by itself may lead to the use of
structures allowing early placement.

The fact that these effects were observed
in the syntax of sentences may be explained
by the processing demands of manipulating
the multiple hierarchical and serial compo-
nents of a sentence in production. If these
demands tax the processing system (Yngve,
1960, 1961), it should be expected that lan-
guages would provide, and speakers would
employ, devices that allow them to reduce
the amount of information that must be ma-
nipulated. One way of achieving this re-
duction involves the idea that the searches
for all of the words necessary to lexicalize a
single underlying proposition may proceed
in parallel, but with some of the searches
being completed before others. The as-
sumption that lexicalization of an underly-
ing proposition is a parallel process is based
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on evidence from speech errors which
suggests that the elements of a single clause
are simultaneously active (cf. Boomer &
Laver, 1968; Garrett, 1975). However, par-
allel processing does not rule out the possi-
bility that some words or constituents finish
the lexicalization process before others.

Each of the two factors investigated in
the present experiments might affect search
time in lexicalization. If the propositional
elements corresponding to more activated
referents tend to finish lexicalization before
those related to less activated referents,
referent availability should result in lexi-
calization of one constituent of an incipient
sentence earlier than other constituents.
Alternatively, if all elements of a proposi-
tion are equally available, but appropriate
lexical information is more available for
some elements than for others, the con-
stituent that finishes the lexicalization
process first should be the one which re-
quires the least retrieval effort. If the for-
mulation of the surface syntactic structure
can be permitted to proceed on the basis of
partial information—that is, if lexical in-
formation that becomes available early can
also be positioned early in the incipient
sentence—those processing resources that
might otherwise have to be allocated to the
maintenance of information in memory may
be used for processing the rest of the sen-
tence. One area in which there is some
flexibility in the assignment of surface syn-
tactic structure in English is in the surface
syntactic role of particular noun phrase
constituents. If the case role of the con-
stituent to be produced is known, and
enough has been determined about the verb
of the sentence (Lindsley, 1975) to evaluate
the surface structure options it permits
(Bresnan, 1978; Dowty, 1978; Kempen,
1978), the strategy of beginning a sentence
with the first available noun phrase might
be frequently employed to reduce memory
load during sentence production.

The process of formulating the surface
syntax of a sentence is to a large degree
under the control of the speaker: we may
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revise or decide not to say anything at all
after a sentence has been completely for-
mulated. Revisions may be initiated for a
variety of reasons, ranging from funda-
mental grammatical motives to more
esoteric stylistic and rhetorical aspirations.
Such editing processes may be responsible
for the preference effects observed in the
second experiment, though the source of
these rather strong editorial biases is un-
known. Because of these editing processes,
however, it need not always be the case
that what is conceptually or lexically most
available occurs first. There are a variety of
functions which surface subjects may be
called upon to perform (cf. MacWhinney,
1977); while some of these functions may
reflect further factors which underlie con-
ceptual availability, they may (alternatively
or additionally) reflect the exercise of edito-
rial options. If these options have a high
value in the discourse context, and the re-
sources are available to exercise them, the
effects of availability could be easily over-
ridden.

In summary, these experiments suggest
that the availability or activation of both
lexical and referential information contrib-
utes to the syntax of a sentence in produc-
tion. The first experiment showed that an
available referent tends to occur early in a
produced sentence (the familiar.given-
precedes-new principle) regardless of
whether the referring expression was the
same as or different from the antecedent.
When referent availability was supple-
mented by lexical availability, however,
there was increased incidence of given—
new ordering. Experiment 2 provided fur-
ther evidence that lexical availability alone
may influence sentence syntax: words used
to prompt sentences for recall tended to
appear early in those sentences that were
recalled in the form opposite to the one
presented. These findings are consistent
with the assumption that the time course of
lexicalization processes influences con-
struction of the surface syntax of sen-
tences.

BOCK AND IRWIN

REFERENCES

BINET, A., & HENRI, V. La mémoire des phrases
(mémoire des idées). L’Année Psychologique,
1894, 1, 24-59.

Bock, J. K. The effect of a pragmatic presupposition
on syntactic structure in question answering.
Journal of Verbal Learning and Verbal Behavior,
1977, 16, 723-734.

Bock, J. K., & BREWER, W. F. Reconstructive recall
in sentences with alternative surface structure.
Journal of Experimental Psychology, 1974, 103,
837—-843.

BooMER, D. S., & LAVER, J. D. M. Slips of the
tongue. British Journal of Disorders of Communi-
cation, 1968, 3, 1—12.

Bower, G. H., BLack, J. B., & TURNER, T. J. Scripts
in memory for text. Cognitive Psychology, 1979,
11, 177-220.

BRESNAN, J. A realistic transformational grammar. In
M. Halle, J. Bresnan, & G. A. Miller (eds.), Lin-
guistic theory and psychological reality. Cam-
bridge, Mass.: MIT Press, 1978.

BrownN, R. How shall a thing be called? Psychological
Review, 1958, 65, 14—-21.

BrownN, R., & McNEILL, D. The ‘‘tip of the tongue”’
phenomenon. Journal of Verbal Learning and
Verbal Behavior, 1966, 5, 325—-337.

CARPENTER, P. A., & Just, M. A. Integrative pro-
cesses in comprehension. In D. LaBerge & S. J.
Samuels (eds.), Perception and comprehension.
Hillsdale, N.J.: Lawrence Erlbaum Associates,
1977.

CARROLL, J. B. Process and content in psycholinguis-
tics. In Current trends in the description and
analysis of behavior. Pittsburgh: Univ. of
Pittsburgh Press, 1958.

CHAFE, W. L. Meaning and the structure of language.
Chicago: Univ. of Chicago Press, 1970.

CHAFE, W. L. Creativity in verbalization and its im-
plications for the nature of stored knowledge. In
R. O. Freedle (ed.), Discourse production and
comprehension Vol. 1 Norwood, N.J.: Ablex,
1977.

CHANG, F. R. Active memory processes in visual
sentence comprehension: Clause effects and pro-
nominal reference. Memory and Cognition, 1980,
8, 58—64.

Cuomsky, N. Deep structure, surface structure, and
semantic interpretation. In D. D. Steinberg &
L. A. Jakobovits (eds.), Semantics: An interdisci-
plinary reader in philosophy, linguistics, and psy-
chology. Cambridge: Cambridge Univ. Press,
1971.

CLARK, E. V., & CLARK, H. H. Universals, relativity,
and language processing. In J. H. Greenberg
(ed.), Universals of human language, Vol. 1:
Method and theory. Stanford: Stanford Univ.
Press, 1978.



SYNTACTIC EFFECTS IN SENTENCE PRODUCTION

CLARK, H. H. The language-as-fixed-effect fallacy: A
critique of language statistics in psychological re-
search. Journal of Verbal Learning and Verbal
Behavior, 1973, 12, 335-359.

CLARK, H. H., & CHASE, W. G. Perceptual coding
strategies in the formation and verification of de-
scriptions. Memory and Cognition, 1974, 2,
101—-111.

CLARK, H. H., & CLARK, E. V. Psychology and lan-
guage. New York: Harcourt Brace Jovanovich,
1977.

CLARK, H. H., & SENGUL, C. J. In search of referents
for nouns and pronouns. Memory and Cognition,
1979, 7, 35-41.

CoLEMAN, E. B. Generalization effects vs random ef-
fects: Is 0%, a source of Type 1 or Type 2 error?
Journal of Verbal Learning and Verbal Behavior,
1979, 18, 243-256.

CoLLINs, A. M., & QuiLLiaN, M. R. Facilitating re-
trieval from semantic memory: The effect of re-
peating part of an inference. Acta Psychologica,
1970, 33, 304-314.

DowrTty, D. R. Governed transformations as lexical
rules in a Montague grammar. Linguistic Inquiry,
1978, 9, 393-426.

Fay, D., & CUTLER, A. Malapropisms and the struc-
ture of the mental lexicon. Linguistic Inquiry,
1977, 8, 505-520.

FLORES D’ARcars, G. B. Some perceptual determi-
nants of sentence construction. In W.J. M.
Levelt & G. B. Flores d’Arcais (eds.), Studies in
the perception of language. New York: Wiley,
1979.

FoDoR, J. A., BEVER, T. G., & GARRETT, M. The psy-
chology of language. New York: McGraw—Hill,

1974.
ForBacH, G. B., STANNERS, R. F., & HocHHAUS, L.

Repetition and practice effects in a lexical deci-
sion task. Memory and Cognition, 1974, 2,
337-339.

GARRETT, M. F. The analysis of sentence production.
In G. H. Bower (ed.), Psychology of learning and
motivation Vol. 9. New York: Academic Press,
1975.

GARROD, S., & SANFORD, A. Interpreting anaphoric
relations: The integration of semantic information
while reading. Journal of Verbal Learning and
Verbal Behavior, 1977, 16, 77-90.

GoLDMAN-EISLER, F. Speech production and the pre-
dictability of words in context. Quarterly Journal
of Experimental Psychology, 1958, 10, 96— 106.

GrIEVE, R. Definiteness in discourse. Language and
Speech, 1973, 16, 365—372.

HaLLiDAY, M. A. K. Notes on transitivity and theme
in English. Part 2. Journal of Linguistics, 1967, 3,
199—-244.

HarLiLipay, M. A. K., & HasaN, R. Cohesion in En-
glish. London: Longman, 1976.

Hagrris, R. J. Effects of nonlinguistic knowledge on

483

language production. Journal of Psycholinguistic
Research, 1974, 3, 303-310.

HAVILAND, S. E., & CLARK, H. H. What’s new? Ac-
quiring new information as a process in com-
prehension. Journal of Verbal Learning and Ver-
bal Behavior, 1974, 13, 512—-521.

HornBy, P. A. Surface structure and presupposition.
Journal of Verbal Learning and Verbal Behavior,
1974, 13, 530-538.

JaMmes, C. T., THoMmPsON, J. G., & BALDWIN, J. M.
The reconstructive process in sentence memory.
Journal of Verbal Learning and Verbal Behavior,
1973, 12, 51-63.

KEMPEN, G. Sentence construction by a psychologi-
cally plausible formulator. In R. N. Campbell &
P. T. Smith (eds.), Recent advances in the psy-
chology of language: Formal and experimental
approaches. New York: Plenum, 1978.

KintscH, W., & vaN Duk, T. A. Toward a model of
text comprehension and production. Psychologi-
cal Review, 1978, 85, 363-394.

LescgoLp, A. M., RoTtH, S.R., & CurTis, M. E.
Foregrounding effects in discourse comprehen-
sion. Journal of Verbal Learning and Verbal Be-
havior, 1979, 18, 291-308.

LEvELT, W. J. M., & KEMPEN, G. Semantic and syn-
tactic aspects of remembering sentences. In R. A.
Kennedy & A. L. Wilkes (eds.), Studies in long-
term memory. New York: Wiley, 1975.

LicHTENSTEIN, E. H., & BREWER, W. F. Memory for
goal-directed events. Cognitive Psychology 12,
412—-445.

LINDsSLEY, J. R. Producing simple utterances: How far
ahead do we plan? Cognitive Psychology, 1975, 17,
1-19.

Lyons, J. Semantics: 1. Cambridge: Cambridge Univ.
Press, 1977.

Macray, H., & Oscoop, C. E. Hesitation phenomena
in spontaneous English speech. Word, 1959, 15,
1944,

MAcCWHINNEY, B. Starting points. Language, 1977,
53, 152—-168.

MEYER, D. E., & ScHVANEVELDT, R. W. Facilitation
in recognizing pairs of words: Evidence of a de-
pendence between retrieval operations. Journal of
Experimental Psychology, 1971, 90, 227—-234.

NEeeLY, J. H. Semantic priming and retrieval from
lexical memory: Evidence for facilitatory and in-
hibitory processes. Memory and Cognition, 1976,
4, 648—654.

0Oscoop, C. E. Where do sentences come from? In
D. D. Steinberg & L. A. Jakobovits {eds.),
Semantics: An interdisciplinary reader in
philosophy, linguistics, and psychology. Cam-
bridge: Cambridge Univ. Press, 1971.

PeERFETTI, C. A., & GOLDMAN, S. R. Discourse func-
tions of thematization and topicalization. Journal
of Psycholinguistic Research, 1975, 4, 257—271.



484

PerreTTI, C. A., & LESGoOLD, A. M. Discourse com-
prehension and sources of individual differences.
In M. A. Just & P. A. Carpenter (eds.), Cognitive
processes in comprehension. Hillsdale, N.J.:
Lawrence Erlbaum Associates, 1977.

PRENTICE, J. L. Response strength of single words as
an influence in sentence behavior. Journal of Ver-
bal Learning and Verbal Behavior, 1966, 5,
429-433.

PRENTICE, J. L. Effects of cuing actor versus cuing
object on word order in sentence production.
Psychonomic Science, 1967, 8, 163—164.

QUIRK, R., GREENBAUM, S., LEECH, G., & SVARTVIK,
J. A grammar of contemporary English. New
York: Seminar Press, 1972.

RoscH, E. Principles of categorization. In E. Rosch &
B. B. Lloyd (eds.), Cognition and categorization.
Hillsdale, N.J.: Lawrence Erlbaum Associates,
1978.

RuBIN, D. C. Very long-term memory for prose and
verse. Journal of Verbal Learning and Verbal Be-
havior, 1977, 16, 611—621.

SCHLESINGER, 1. M. Production and comprehension
of utterances. Hillsdale, N.J.: Lawrence Erlbaum
Associates, 1977.

TANNENBAUM, P. H., & WiLLIAMS, F. Generation of
active and passive sentences as a function of sub-
ject or object focus. Journal of Verbal Learning
and Verbal Behavior, 1968, 7, 246—250.

TURNER, E. A., & RoMMETVEIT, R. Experimental
manipulation of production of active and passive
voice in children. Language and Speech, 1967,
10, 169—-180.

TURNER, E. A., & RoMMETVEIT, R. Focus of atten-
tion in recall of active and passive sentences.
Journal of Verbal Learning and Verbal Behavior,
1968, 7, 543 —548.

vaN Duk, T. A. Text and context: Explorations in the

BOCK AND IRWIN

semantics and pragmatics of discourse. London:
Longman, 1977.

WARREN, R. E. Stimulus encoding and memory. Jour-
nal of Experimental Psychology, 1972, 94,
90— 100.

WARREN, R. E. Time and the spread of activation in
memory. Journal of Experimental Psychology:
Human Learning and Memory, 1977, 3, 458 —466.

YekovicH, F. R., & WALKER, C. H. Identifying and
using referents in sentence comprehension. Jour-
nal of Verbal Learning and Verbal Behavior,
1978, 17, 265-277.

YNGVE, V. H. A model and an hypothesis for language
structure. Proceedings of the American Philo-
sophical Society, 1960, 104, 444—466.

YNGVE, V. H. The depth hypothesis. In R. Jakobson
(ed.), Proceedings of symposia in applied mathe-
matics, Vol. 12: Structure of language and its
mathematical aspects. Providence, R.I.: Amer.
Math. Soc., 1961.

REFERENCE NOTES

1. OsGgoobp, C. E. Toward an abstract performance
grammar. Book in preparation.

2. JAKIMIK, J., & CoLE, R. A. Word recognition and
contextually given information. Manuscript sub-
mitted for publication.

3. DaviDsoN, B. J. Coding of individual words dur-
ing reading. Unpublished doctoral dissertation,
University of Oregon, 1978.

4. Irwin, D. E., StaNovICH, K. E., & Bock, J. K.
The effect of given information on word recogni-
tion in reading. Paper presented at the meeting of
the Psychonomic Society, Phoenix, November
1979.

(Received September 17, 1979)



