
STRUCTURE AND USE QT? VERBS 0^ MOTION 

W. J. M. LEVELT, R. SCHREUDER, & E. HOENKAMP 

NIJMEGEN UNIVERSITY 

I Introduction 

This article outlines in a summary fashion aims, present 
status, and further plans of a research programme on 
the structure and use of motion verbs. 

One of the ultimate aims of a semantic theory is the 
specification and explanation of the relations between 
semantic representations and cognitive structures. In 
linguistic theory semantic representations are formal 
characterizations of the information conveyed by 
sentences. But linguistic theory is not self-contained: 
a theory of what we understand should be part and 
parcel of a theory of how we understand. 

Verbs of motion form an attractive domain for the study 
of such relations between structure and use. Situ­
ations in which verbs of motion are used have been 
widely studied in the psychology of perception (Michotte, 
1946,'Heider, 1944, Johansson, 1973). Especially 
MichotteTs work is highly relevant for our semantic 
purpose. Coming from a neo-Kantian tradition Michotte 
proposed that our innate notions of space and time, such 
as substance, permanence, causality have their genetic 
origin in the innate structure of perception. Study of 
the perception of motion and locomotion could therefore 
lead to the roots of these concepts. Michotte!s 
experimental method consisted of systematically varying 
the visual motion patterns, and analysing the subjects1 

description thereof. These analyses centered around the 
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use o^ certain verbs or classes o^ verbs, a major 
instance being the class of causal verbs. In spite of 
the fact that Michotte was fully conscious of his experi­
mental dependence upon the verbal reactions of his 
subjects (Michotte, 1962), he never undertook a truly 
linguistic analysis of his subjects' verbs of motion. 
That part of his work remained intuitive. 

Such analyses, however, are available in the linguistic 
literature. Though there are several older sources 
(e.g. Collitz, 1931), it seems to have been Gruber!s 
(1965) work which has reopened the interest in the 
structure of verbs of motion. Like Michotte, Gruber 
was not interested in motion per se. but in more general 
notions which resemble, and are probably derived from, 
concrete concepts of physical motion. A recent exten­
sion of GruberTs work is to be found in Jackendoff 
(1976). Other important linguistic analyses are 
Miller's (1972), and Schank's (197?). 

It is not surprising to find that Michotte!s perceptual 
categories, such as causality, direction, velocity, 
return as semantic components in linguistic analyses, 
in spite of the fact that these latter are not based on 
perceptual arguments. Our research programme is an 
effort to bridge the gap: it is on the one hand concerned 
with a more systematic analysis of linguistic intuitions 
about verbs of motion, whereas, on the other hand, it 
tries to link these intuitions to the actual use of 
such verbs in perceptual situations, as well as situ­
ations in which inference is required. Again, it is 
hoped that some of the main results of this study apply 
more widely than to the field of verbs of motion alone. 

II Linguistic intuitions 

II.1 A coincidental classification of verbs of motion 

If one is interested in the use of motion verbs, one 
would like to know the conditions under which such 
verbs can be used. The semantic representation of a 
particular verb should in some way or another express 
the information which, if present in the interpretation 
domain of the use, makes the verb, or better the 
sentence containing it, a true statement. This inter­
pretation domain can be a perceptual situation, but 
also a conceptual structure which is less directly 
related to the real world. 
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Gruber (1965) has proposed that some of the essential 
information expressed by verbs of motion is about the 
moving theme, the source it comes from and the goal it 
f̂ oes to. For a subset o^ these verbs there is further 
information about the agent which causes or nermits the 
theme to move. Verkuyl (1976) elaborates these notions 
in much more detail. Here we will limit ourselves to 
making a gross classification of motion verbs, which 
will be mainly based on relations of co-reference 
between the .iust-mentioned entities figuring in OruberTs 
system of thematic relations. But before we go into 
this, it should be noticed that not all verbs o^ 
motion involve the change of location which is expressed 
in Gruber!s schema. 

Verbs like tremble, shrink, mix do not have Millers 
(197?) travel-component, or Schank's (1973) DTRANS, but 
it would be counter-intuitive to exclude them as verbs 
of motion. Therefore the following preliminary distinc­
tion is made: 
(i) Transposition vs. non-transposition verbs 

Non-transposition verbs express that the theme is in 
motion at a certain fixed location. This is, of course, 
not a mathematical point, but a region which is concep­
tually not further partitioned. This latter criterion 
is sufficiently vague to allow ^or some doubtful cases. 
An instance is the airplane circles over the town, where 
one might consider such a region as unpartitioned, 
making circle a non-transposition verb, or a differen­
tiated area marked by towers, high buildings, or clouds. 
If under this latter conceptualization the verb could 
still be used, circle would (also) be a transposition 
verb . 

We decided to devise a linguistic test to determine 
whether a verb is a transposition verb. Since trans­
position verbs involve the change of one location to 
another, it should be possible to conceive of a third 
location where the theme can be in the mean time. The 
test can, therefore, be the following simple completion 
task: "They verbed (X) via ...", where the subject has 
to invent a location at the place o^ the dots. There 
is an optional X for transitive verbs. 

This so-called via-test was applied in an experiment, 
where twenty subjects were asked to find completions 
for 157 Dutch verbs of motion. " They were told that 
this would not always be possible, but they were invited 
to try. 
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Figure 1 summarizes the results. For most verbs (nearly) 
all, or (nearly) none of the subjects were able to find 
an appropriate completion. That is, the test rather 
neatly dichotomizes the set of verbs into a transposition 
and a non-transposition class. Some typical examples of 
both classes are given in the figure. It should be 
noted that these are translations from Dutch, and it is 
more the rule than the exception that no straight one-to-
one translation is possible. 

TEST OF TRANSPOSITION (PTRANS) 

15 

10 

5 

0 
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+PTRANS: 
approach, bring, climb, 
creep, escape, fly, go, 
lead, proceed, push, reach, 
roll, row, run, rush, sail, 
shuffle, travel, trudge, 
walk. 

-PTRANS: 
brake, kneel, separate, 
shiver, shudder, shock, 
shrink, split, stoop, 
stretch, swell, tremble, 
wrap, yawn. 

Figure 1 : Percentage of verbs judged as trans­
position verbs as a function of number of subjects, 
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(ii) Agentive vs. non-agentive verbs 
Transposition verbs can be agentive or not. In 

John threw the ball, John is the agent causing the 
themeT s (ball)motion. In the ball fell in the water 
there is no such agent. In most linguistic studies 
two forms of agentive action are distinguished. One is 
always called causation, the other is denoted by 
permission, allowance, or the like. In John threw the 
ball, John is taken to be a causative agent: John by 
some action generates the motion of the ball. In John 
released the bird, however, John stops preventing the 
birdTs own motion. Release is a permissive verb, like 
drop. Jackendoff (1976) introduces a function LET in 
the semantic representation of permissive verbs. (In 
Dutch drop has to be translated by laten vallen, i.e. 
let faTTTT 

At this point it should be noticed that Michotte (1947), 
on convincing experimental grounds, makes a distinction 
between moving objects which are perceived as "being 
displaced", and objects which seem to have "proper 
motion". Only the first perceptual structure allows for 
a causative agent, i.e. for perceived causality. 
Michotte?s classical case is entraining (i.e. pushing), 
where object A moves towards a stationary object B; at 
reaching it A continues moving, "pushing" B along. Here 
B is not seen to have proper motion: it is simply dis­
placed, participating in A!s pre-existing motion. Here, 
according to Michotte, there is genuine perception of 
causality. But if an object has "proper motion" all the 
time, i.e. does not participate in another object!s 
motion at any time, causality is not perceived. A case 
is the perception of braking (Levelt, 1962) where a 
speedy moving object gets "stuck" in a certain differently 
coloured region of the field. Here subjects do report 
braking of the object by the coloured area, but Michotte 
(1963) gives arguments to suppose that in these and 
similar cases like releasing, and triggering, there is 
only immediate perception of dependence, not of causal­
ity. If subjects use causal verbs in these cases it 
can be the language itself which is to blame: "We should 
bear in mind that ordinary language totally lacks 
precision in this point, and that in ordinary discourse 
we continually confuse cause and condition." (p. 367). 
Whatever the truth in this statement, Michotte's dis­
tinction between perceptual causation and mere per­
ceptual dependence seems to parallel the linguistic 
distinction between causative and permissive agents. 

Only agentive verbs allow for instruments. It is the 



142 W.J.M. LEVELTETAL. 

agent which uses an instrument in bringing about the 
theme's motion. Non-agentive verbs like fall will never 
carry an instrument in their semantic representations, 
It is less clear whether both causative and permissive 
verbs allow for instruments. Jackendoff (1976) gives 
an apparently positive example for the permissive 
verb release: David released the bird from the cage with 
a coat hanger. However, Jackendoff gives arguments for 
the supposition that the coat hanger is not an instru­
ment for releasing, but for an unexpressed causative 
action, namely opening the cage. This causative action 
is the means (not the instrument) by which the bird is 
released. 

We now turn to a further classification of agentive 
verbs of motion. If source and goal are different 
locations, and if the theme is going from the one to 
the other, it is excluded that any two of theme, source 
and goal can coincide. However, there is no a priori 
reason why agent could not coincide with theme, with 
source, or with goal. Of course, there is the final 
possibility that none of these coincidences hold, 
Together, these four possibilities make a fourfold 
subclassification of agentive verbs: 

(iii) Agent = theme verbs. 

A major subclass here is formed by the intransitive verbs 
of locomotion such as run, walk, skate, swim, etc. 

There are also transitive verbs in this class, but the 
agent/theme will never be in the direct object position. 
Examples are leave, enter, and pass. ^or these examples 
at least, it should be obvious that the agent is 
optional. In the ball passed my head, there is no agent. 
This cannot happen with verbs of auto-locomotion. In 
order to prevent confusion in a later section (III.l) we 
must make a further remark on pass. If pass is used in 
the agent = theme sense, it is certainly causative. 
Michotte, however, would never call pass a causative 
verb. The good reason is that there is no causal 
relation between the activity of the agent and the motion 
of the object being passed. It is in this sense that 
we will use pass as a non-causative verb in III.l. 
Finally, it is our impression that all verbs in the 
present class are causative, and allow for genuine in­
struments. The subclass apparently excludes permissive 

verbs. 

(iv) Agent = source verbs 
Here the moving theme displaces away from the agent. 


