WILLEM LEVELT AND BEN MAASSEN

LEXICAL SEARCH AND ORDER OF MENTION IN
SENTENCE PRODUCTION

Worter mussen nur aktualisiert,

Satze mussen erzeugt werden,
Manfred Bierwisch (1979, p. 38)

INTRODUCTION

In the process of speaking conceptual content is expressed in linguistic form.
This requires the speaker to make a variety of conceptual as well as linguistic
decisions, and it is still a mystery how these decisions interact in the gen-
eration of fluent speech. Among the conceptual decisions taken are ones
of content selection and linear order. Content selection is a matter of decid-
ing what should be expressed, given the speaker’s intentions and given mutual
knowledge in the speaker-listener context. It will involve retrieval of informa-
tion from memory or from the on-going scene in which the speaker is present.
However, at the same time it is largely impossible for a speaker to give simul-
taneous expression to two or more units of information (let us call them
“thoughts™). For linguistic expression these need be strictly ordered. The
ordering of this information for expression we will call “‘linearization’. Some
major determinants of linearization are, once again, mutual knowledge but
also “economy’ for working memory: speakers appear to order thoughts for

expression such that load on working memory during speaking is minimized
(cf. Levelt, 1979a,b, 1981). These are essentially non-linguistic determinants,
however, and one may ask whether linguistic factors also exert an influence
on ordering in expression. Among the linguistic decisions to be taken by
the speaker are those Garrett (1975) calls “‘functional” and “positional”
decisions. Functional decisions involve, in particular, lexical choice: words are
selected for the expression of thoughts by a process of lexical search. Kempen
and Hoenkamp (1979) and Kempen and Huybers (1980) argue convincingly
that this search is, in the first instance, a search for “lemmas” which are still
unspecified for phonetic or articulatory form. Positional decisions, on the
other hand, have to do with the realization of appropriate syntactic frames
and grammatical formatives. Do lexical and syntactic decisions affect the
process of linearization, or should linearization be understood as a relatively
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autonomous conceptual process, one which feeds forward onto linguistic
decision making but does not receive feedback from that level? Or, in other
words: are linearization and linguistic formulation embedded in a heterarch-
ical organization, where every component can ‘“‘talk” to the other, or is
speaking rather a more hierarchical process in which not all components
can directly interact? A theory of the latter kind is stronger than one of the
former, and should receive our favor.

Earlier work on linearization (Levelt, 1979 a, b, 1981) has not shown any
feedback from the linguistic to the conceptual level in speaking. However,
this was not especially the aim of that research. Rather, it was investigated
how thoughts would be expressed from sentence to sentence in discourse.
In order to give the idea of feedback from the linguistic level a fair test,
experiments are needed in which lexical search and syntactic ‘“‘framing”
might affect information ordering decisions.

Let us make this more concrete by considering an example. An observer
is asked to describe the events he will see and is shown a circle and a triangle
on a screen. The circle is to the left of the triangle. At a certain moment, the
circle moves upward a bit, and somewhat later the triangle makes a similar
vertical movement. If the interval between these two events is large, the
observer will probably say something like: *““The circle is rising ... The
triangle is rising’”. At shorter intervals, one may expect sentence coordina-
tion: *“The circle is rising and the triangle is rising”, and at still shorter inter-
vals NP-coordination may result: ““The circle and triangle are rising”. If such
variations in formulation in fact result one could partly account for them
in terms of the ordering of percepts: it is natural and appropriate to express
the order of events by a corresponding order of phrases. Moreover, if the
two events are perceived as parts of a single simultaneous event (when the
time interval between them is null), NP-coordination would be especially
appropriate to express this. In short, and hardly surprisingly, conceptual
factors affect linguistic choice. Event order is a major determinant of con-
ceptual coding, which in turn governs linguistic order. The issue we want to
address in this paper is whether order of mention can also be affected by
non-conceptual linguistic decisions, i.e. by functional and positional opera-
tions. In the present context, this would mean that order of mention of two
events is affected by factors such as syntactic framing and lexical search.

Let us first consider possible effects of positional decisions. A simple
example can help clarify this. Suppose we give the observer the instructions
to describe what he sees using a fixed syntactic frame: “X rose before Y rose”.
[t the circle goes up first, that event has to be mentioned in first position.
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If, however, the fixed frame is “Before X rose, Y rose”, the circle’s rising has
to be mentioned in second position. Choice of syntactic frame thus affects
order of mention. One might argue that this is a trivial case because in normal
speech such frames are not given beforehand, but selected by the speaker to
give appropriate expression to relevant content. Though this may be the rule,
there are well-documented exceptions. Buhler (1908) describes how the sub-
jects in his experiments chose a syntactic frame before filling in the content-
words: “When we want to express a difficult thought, we first select the
syntactic form for it, we first become conscious of the operational plan, and
it is this plan which then controls the wording” (p. 86). And in 1934 he
writes that “an empty syntactic schema preceded the actual formulation of
an answer’’ (p. 253). If “X before Y or “Before X, Y’ are examples of such
syntactic schema’s, they may well determine the order of mention of events.
Kempen (1977) gives examples of everyday situations in which syntactic
frames clearly have priority in expression. In the repetitive speech of a radio
sports reporter, for instance, the on-going events are cast in pre-established
syntactic frames. Levelt and Kelter (1981) show that the syntactic form of
a question can affect the frame of the answer, without any ‘“‘conceptual
intervention .

So, it would be wrong, a-priori, to reject the hypothesis that positional
decisions may affect order of mention in everyday speech. This issue, we
think, is an open one, and deserves careful experimentation.

The present study, however, is limited to the possible influence of func-
tional linguistic decisions on order of mention. More specifically, it addresses
the question whether lexical search affects this order. Let us consider again
the circle-and-triangle situation. If the two figures move upwards simultane-
ously, perceived order of events can no longer be a determinant of order
of mention. Still, in this case there may be other conceptual or perceptual
influences on this. The leftmost figure, for instance, may be mentioned
first (this was in fact the subjects’ dominant tendency in our preliminary
experiments). But if the objects’ positions in the array are controlled for
as well, will difficulty of lexical search demonstrably affect order of mention?
[f it is made difficult for a subject to find the name for the triangular object
he perceives, will he tend to mention its rising in second position? Or is the
decision about order of mention taken at another — earlier — level at which
difficulty in naming plays no role? In that case difficulty in lexicalizing may
affect speech latency if the difficult word is early in the sentence, but should
not affect its position in the sentence.
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EXPERIMENT 1. USING ALLONYMS

Let us start with the question how one might influence the ease of actualizing
words during sentence production. Our first effort in this direction was as
simple as it was artifical: We asked subjects to give event descriptions of the
sort mentioned above. But instead of always calling a triangle *‘triangle”,
a subject was required to use a new name for it periodically during the experi-
ment: for one block of trials it was to be called *“‘tent”, then “roof” for the
next block, etc. Using such allonyms might make it more difficult for a sub-
ject to name this figure, and we wanted to learn if this would affect order
of mention, provided the name of the other figure (e.g. “circle”) was kept
the same. Lindsley (1976) showed that using allonyms increased speech
latencies in a task where subjects had to describe static pictures of events.

We were also interested here in possible effects of distance in a sentence
between the two names, and of their positions in the sentence. The possible
role of distance — grammatical as well as measured by separation in words
— is best illustrated by means of examples of NP-coordination versus sentence
coordination.

(1) Circle and triangle go up
(2) Circle goes up and triangle goes up

The two figure names in sentence (1) fall within a single NP and are closer
than in sentence (2), where they occupy different clauses. An effect of naming
difficulty on order of mention seems more likely in the former than in the
latter case, since the search for the two names, as parts of the same phrase
and in close succession, will almost surely overlap in time. The one found
first thus has a good chance of appearing in first position. In the case of
sentence coordination, on the other hand, a subject might begin to utter
the first clause before having initiated retrieval of the second figure name
here; there would be less occasion for a ‘“‘race” between the two lexical
search processes.

A further issue is that in both NP- and S-coordination constructions dis-
cussed so far, circle and triangle are “on a par™: with equivalent simultaneous
motion, the informational force of a sentence is hardly affected if the figure
names change place. This is quite different if a sentence such as (3) is used

(3) Circle, which is next to triangle, goes up.

It a speaker uses this sentence, he is describing just one of the two events,



LEXICAL SEARCH AND ORDER OF MENTION 229

using the other figure and event as a reference point. If the speaker is free
to choose which event he will focus on, we can ask whether his decision will
depend on naming ease. If indeed the event involving the easy name is chosen,
one would have some evidence for feedback from lexical search to conceptual
focussing (which, in its turn, determines order of mention in the sentence),
i.e.to a very early stage in speech planning.

Finally, we were interested in possible effects of naming difficulty on
latency to begin speaking. Sentences (1) to (3) begin with a figure name. One
might expect that a difficult name would increase speaking latency if it
appears in sentence-initial position. But what if the first name to be men-
tioned only comes somewhat later on in the sentence? To get an impression,
we used a fourth sentence type, otherwise analogous to sentence (3):

(4) Up goes circle, which is next to triangle

Here the direction of movement is topicalized, which has the effect of moving
the figure name away from initial position. Since this sentence starts with
the movement predication, one can ask whether the formulation of the sen-
tence is complicated by lexical difficulty, or whether such an effect is limited
to sentence-initial constituents. The latter finding would suggest that a sub-
ject can start speaking before any figure name has been found by lexical
search.

In summary, we designed an experiment in which subjects had to describe
two simultaneously moving figures by means of a fixed syntactic frame.
These frames were Dutch equivalents of the forms (1)—(4). To vary naming
difficulty, we instructed a subject to use an allonym, e.g., “roof’” for triangle,
and changed the allonym to be used from one set of trials to the next. As
dependent variables, we took the order of mention of the two figures in the
given fixed syntactic construction, and latency to begin saying the sentence
after stimulus onset.

Method

The experiment was run under the control of a PDP 11/55 computer. The
graphics used were presented on an electronic display (Vector General)
interfaced to the computer. They consisted of three geometric figures, some
of which moved in upward or downward direction. The time course for one
trial was as follows. First, a small cross appeared in the middle of the screen
which served as a warning signal and fixation point. After one second, three
figures appeared, positioned in triangular form around the cross (see Figure 1).



226 WILLEM LEVELT AND BEN MAASSEN

N\
*x O

Fig. 1. A stimulus picture of Experiment 1; in Experiments 2 and 3 similar pictures were
presented (only figures differed).

Immediately following this appearance, one or two of the figures began a
phi-movement. A vertical displacement was carried out in three steps with
between-step intervals of 60 ms, amounting to a shift of 2 cm (2 degrees of
visual angle). Following this event, the figures remained in their final posi-
tions for 820 ms. The picture then disappeared. So the total event, including
warning signal, had a duration of exactly two seconds. Response latency
was defined as the time between appearance of the picture and onset of the
utterance. By pressing a push-button, the subject could initiate the following
trial.

The experiment was divided into blocks of trials so we could instruct
subjects to change syntactic frames and allonyms used. Each block consisted
of 36 trials, preceded by 3 practice trials. On 24 trials two of the figures
moved — simultaneous and in the same direction, both upward or both down-
ward — so that all four syntactic frames (see below) were appropriate. One of
the moving figures was always chosen out of the set cross, star and diamond
which were described with their normal names in Dutch, namely “kruis”,
“ster’” and “‘ruit”, respectively. The other moving figure was chosen equally
often from one of two pairs: square and circle or pentagon and triangle. In
each block, the figures of one pair were named with allonyms and those of
the other pair with their normal, geometric names. Half of the descriptions
contained two normal names, and the other half one normal name and one
allonym. The normal Dutch name for square is ‘“‘vierkant”, the allonyms used
were “doos” (box) and “blok™ (block); for circle the normal name is “cirkel”
and the allonyms used were “munt’ (coin) and “‘schijf” (disk); pentagon is
normally called “vijfhoek”, while the allonyms were “mijter’’ (mitre) and
“vlieger” (kite); for triangle the normal name is “driehoek™, the allonyms
used “tent” (tent) and ‘‘dak’ (roof). The positions of the two moving figures
were completely counterbalanced. Apart from 24 experimental trials each






