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if we will observe how children learn languages, we will find that, to make
them understand what the names of simple ideas or substances stand for,
people ordinarily show them the thing whereof they would have them have the
idea; and then repeat to them the name that stands for it, as ‘white’, ‘sweet’,
‘milk’, ‘sugar’, ‘cat’, ‘dog’.

(John Locke, 1690/1964, Book 3.1X.9)

Is vocabulary acquisition as straightforward as Locke supposes? Three
hundred years after publication of An Essay Concerning Human Under-
standing, Locke’s is still the dominant position on this topic for the very
good reason that common sense insists that he was right: Word meanings
are learned by noticing the real-world contingencies for their use. For
instance, it seems obvious to the point of banality that the verb pronounced
/run/ is selected as the item that means ‘run’ because this is the verb that
occurs most reliably in the presence of running events.

Or is it? Who has ever looked to see? One trouble with questions whose
answers are seif-evident is that investigators rarely collect the evidence to see
if they pan out in practice.

It is not my purpose in the present discussion to try to defeat the
obviously correct idea that a crucial source of evidence for learning word
meanings is observation of the environmental conditions for their use. I
believe, however, that what is correct about such a position is by no means
obvious, and therefore deserves serious study rather than acceptance as a
background fact in our field.

U1l largely limit the discussion to the topic of acquiring verb meanings for
two reasons: first, because the underpinnings of verb and noun learning are

Requests for reprints should be sent to Lila Gleitman, Department of Psychology,
University of Pennsylvania, 3815 Walnut Street, Philadelphia, PA 19104,

e




4 GLEITMAN

likely to differ signis’icamiy; and second, because it is in the former domain
that I and my colleagues have SOme experimenial evidence to offer ip
support of the position | Wwant to adopt. Even within this subtopic, to begin
at ail I will have to make critical assumptions about some heady issues that
deserve study in their own right, Particularly, [ wij not ask where the
concepts that verbs encode tome from in the first place, for example, how
the child comes to conceive of such notions as ‘rup’ (or ‘think’ or ‘chase’. |
want to look at the learner at g Stage when he or she can entertain such
ideas, however this stage wag arrived gat.! Second, | reserve for later
discussion the question of how the child determines which word in the heard
Sentence is the verb — thar jr is the phonologicaj object /run/, not /horse/ or
/marathoner/ —that ig to be mapped onto the action concept.

The question that remains seems g very smali one: How does the learner
decide which particular phonological sbhject corresponds to which particular
verb concept, just Locke’s topic. But Il try to convince you that this question
is harder than it looks. For one thing, matching the meanings to their sounds
is the one part of acquisition that cannot have any very direct innate support.
This is because the concept ‘run’is not paired with the sound / run/ in Greek
or Urdu, so the relation must be learned by raw cXposure to a specific
language. Moreover, it is not clear at afl thar the required pairings are
available to learners from their ambient experience of words and the world.

In the first half of this article, [ set out some of the factors that pose
challenges to the idea that children can induce the word meanings from thejr
coniexts in the - sense that Locke and his descendants in developmental
psycholinguistics seem to have in mind. I this discussion, I will allude
fepeatedly 1o the work and theorizing of Steve Pinker, because he seems to
me 16 be the most serious and acure modern interpreter of ideas akin to
Locke’s in relevant regards.? Then, in response to these challenges to the

"This is a large simplification of the learning problem for
likely that learning in this regard is always and only a matter of

cabulary, 1o be sure, [t’s not
apping the wordg heard onto

i preset and immuiable set of concepts priorly available o the
is bound to be some degree of interaction between the calegories lexicalized in g language and
the child’s conceptual Organization; moreover, that Conceptual organizarion is hanging during
the period of vocabulary growth, t¢ some degree affecting the Bature of lexical entries (for
discussion, see Carey, 1985; Pinker, 1989, For present purposes, however, | abstrac: awgy
from this intriguing class of probiems.

it is important to be clear about the sense in which many modern theorisis seem close o
Locke in their position: They believe the ambient environment in whickh words are heard is ysed
as the primary~perhaps the sole —early basis for forming conjectures abaug the meanings. Bug
itis just as important to note that Pinker and other recent commeniaiors differ radically from
the British Empiricists in almost all other respects, Par iy, Locke held — or 1s usually read
0 have held - that the vocabulary in which the description of the environment is couched ig
Sénsory. In contrast, modern perspectives aften gesert that children approach the task of
imerpreting the world equipped with 4 VEry smart perceptual system, as well as sophisticated
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theory of learning by ohservation, I will sketch a revised position iaéc% out by
t andaw and Gleliman (1983), illustrating it with some recent experimental
evidence from our laboratory. The idea here is that children deduce the verb
meanings in a procedure that is sensitive to their syntactic privileges of
occurrence. They must do so, because either {a) there is not! enough
iaformation in the whole world to learn the meaning of even simple verbs,
or (b) there is foo much information in the world to learn the meanings of
these verbs.

PART I: SOME DIFFICULTIES
OF LEARNING BY OBSERVATION

At peril of caricaturing Locke —but who doesn’t? — I select him as one who
argued for a rather direct relation between knowledge and the experience of
ihe senses. He frequently used the case of individuals born without sight as
a testing ground for such a position. According to Locke, both sighted and
blind people ought to be able to learn the meanings of such words as statue
and feel and sweet, but the blind ought to be unable to acquire picture and
see and red, for the concepts that these words express are primitive {i.e., not
derivable from other concepts) or derivable from primitives that are
available only to the eye.

Barbara Landau and [ were directly inspired by Locke to study the ac-
quisition of vision-related terms by blind babies (Landau & Gleitman, 1985).
As our studies evolved, we realized that exactly the same conceptual issues
about learning arise for sighted vocabulary learners as for blind ones, so i
will move on to discussion of such normally endowed children. The blind
population, which [ discuss first, is perhaps special only as the biographical
point of origin of our own thinking but will serve to dramatize some issues
that seem less startling in the ordinary case. These have to do with how
resistant the word-learning function is to the evidence of the senses.

Locke's ldea: Differences in Experience Should
Yield Differences in the Meanings Acquired

Landau and [ were astonished to discover how much alike were the
representations of vision-related terms by blind and sighted children at age

mental models of the current situation, a belief-desire psychology, & naive physics, more or
tess correct intuitive theories of semantics and pragmatics, and schemas for possible word
meanings. And a couple of generations of inquiry in psychology generally support such an
entiched view of the child’s mental status as word learning begins. All this sophisticated
represeniational appare in ohvicus ways puts the modern child in g vastly better position to
;AE?“S% the world' than &otke’s child. Yet, in some perhaps iess obvious ways that Ill be
distussing, the incteased representational Q(@wé%'ré}ai(es it harder rather than easier 1o learn the
word meanings from observation of their environmental contingencies.
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3, despite what woyld appear to be radica] differenceg in their Gbservati@nz
Opportunities, For instance, gy th i i
performances that they took look ang Se€ as terms of berception, distinc

if told “Now YOu can ook atit,” she explored 4] IS surfaces syséemat:’caﬂy
with her hands. Mcreover, she understoog look o be the active (or
exploramry} and see the Stative (or achievement) term in thjg pair. Just 44
SUrprising, pling children a5 well g sighted children understood that greep
was an attribute predicabje ouly of Physicaj objects {they asserted thyy
ideas could not jp principle pe green whjje COWS might be, for all they

Word-to-Worid Pairings and the Bling Chilg’s
Semantic Conjectures

explanatiopg involving the CXtralinguistic Contexts gf use: The difference in
émerpreta{ioﬁ for bling and sighted Séems to pe direcﬁy attributapje to
differences in envz'mﬁmenza% Contingencieg for the WOrds’ yge, Specificaﬁy,
We reasoned {as does Cveryone tg whom gpe Presents thig s€t of facts): A
blind child’s caretaker wip use the termg o0k ang See imeadiﬁg the child to

‘A related difference holds for the color words. Sighted children of 4and s YEAIS map the
color words OBE0 obseryey hues i the worlg while bling children ask for help, Perhaps they
think the Property g Stipulative, Asked “Why are the flowerg in the Woods pinkoe one bling
child fesponded, “Because We name them pink!” They know these are atiribuges predicabje
only of physical objects {they Say that an idea can’ be green becauge “it’s only in your %;ead*;};
but they don’t know what the real-world dimension may be. Emerestingfy, they avojgd sorme
choices that their extralinguz’gﬁc EXperience appears ig make avai‘iablef for €xample, thay color
terms refer {0 sizes of Objects (Landay & Gleitmaﬁ, 1983, chapter 8.
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FIGURE 1 A sighted blindfolded child’s response to the command “Look up!”
(Reproduced from Landau & Gileitman, 1985, p. 58, with permission of the artist,
Robert Thacker.)

perceive in whatever ways her sensorium makes available. And since the
blind child’s way of discovering the nature of objects is by exploring them
manually, the caretaker will surely use /ook and see to this child only when
an object is near enough to explore manually. That is, the caretaker should
say “Look at this boot” to her blind baby only if a boot is nearby, ready to
be explored manually. The contexts of use for these words thus should
include — among many other properties — conversationally | ertinent chiects
that are near at hand. Had the caretaker instead rattled a boot noisily by the
child’s ear whenever she said “Look at this boot,” the learner would have
surmised that /ook meant ‘listen’.
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FIGURE 2 A blind chijgrs response o the command “Look apt” {(Reproduced from

Landau & Gleitman, 1985, p. 358, with permission of the artist, Robert Thacker.)

So here we have a Straightforward prediction from the environment of
4se 1o the formation of a semantic Conjecture: By hypoﬁ;esés, the bling
learner decides that look involyes Aapiic exploration because it ig that verp
which is used most reliably in contexts in which haptic exploration g
possible and pertinent {o the adult/child discourse, Landau and | decided 1o
test that prediction to see if it was ag true as it was obvious.

To do so we examined videotapes of & mother and her blind chiig
recorded in the period before the child uttered any vision-related words or
indeed any verbs at alj (that is to 54y, during the ieamiag period for these
words). There were 1,840 Utterances in the sample. Wea selected for

Situational analysis all verhg {f:xcﬁuﬁzng He) that oceurred 10 or more times




SOURCES OF VERB MBANINGS  §

TABLE 1
Spatial Analysis of the Mother's Use of Verbs to the Blind Child

Proportion Used in Contexis

in Hand or Near Far No Object

+Ling. ~ Ling. + Ling. — Ling. + Ling. ~ Ling. Total
Verb Object Object Object Object Object Object Cases”
Perceptual
Look .50 22 .00 08 14 .06 34
See .33 06 44 it 00 .08 8
Watch .56 G0 44 06 00 00 i7
Nonperceptual
Come .00 .05 .00 32 .60 .63 i9
Get .45 05 .20 .03 REY .25 27
Give 97 00 .03 .00 00 .00 21
Go .00 .52 10 14 00 .24 20
Have 53 .00 33 .14 .60 90 il
Hold 1.00 .00 .00 .00 .00 00 10
Play .50 .20 .00 .00 30 00 10
Put 57 .00 .60 00 .03 00 61

Note. Reproduced from Landau and Gleitman, 1985, p. 214, with permission of the
publisher, Harvard University Press.

“These total to N = 248, the number of utierances containing common verbs (those
occurring 10 or more times in the corpus). The remaining rarer verbs {oceurring fewer than 10
rimesy and 183 instances of be were exciuded from the analysis.

in this corpus; the number of utterances including these common verbs was
24%. We then coded all uses of these verbs according to whether they
occurred when an object pertinent to the conversation (a) was NEAR
enough to the child for her to explore it manually, i.e., within arm’s reach,
(b) was FARther away than that, or {¢) when there was NO such pertinent
OBIBCT. Each of these three situational categories was further subdivided
into cases where the “pertinent object” was specifically mentioned in the
verb-containing sentence (“+ Linguistic Context” in Table 1, e.g., a boot
was in the child’s hand when the mother said “Look atf this boot”) and cases
where the pertinent object was not specifically mentioned but might have
been inferred from the larger discourse properties (“—Linguistic Context,”
e.g., a boot in the child’s hand when the mother said “See?” or “Look at
this!”). The results, so coded, are shown in Table 1.4

“Notice that we couched the child’s representation of the environmental distinction in

ory-perceptual terms (the object is “nearby” or “far away” as the action begins). But the
s representational (e slogy might instead—or in addition—be “object starts at a

I

4
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nearby/distant source.” That is, conceptions of these locations as sources and goals of the
action rather than as physical locations and movements constituting the action might be closer
10 the child’s real representations of the events perceived. Indeed, many others who have coded
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We hypethesized that /oo and see Would pe amMong the verbs uged mo,
reliably ip the NEAR Condition acceams’ng for Why the Child hag assigne
them the Meaningg « plere/appfehend apzis&f&’( while other verbs woyj,

be useqd less Often ip this Conditiop and go would pot be assigned thi:

What has gone Wrong? Could j¢ really pe that the Presence of Pertineny
objects €ar to hapg had NOthing tq do with the bling child’s interprezaa’on
of look and see 44 haptjeo As T wij show ip Pare 4 of thig article, thig

bout the EXperientig) basis for this aspect of the words’ Meaning
really doeg Slcceed, though 06t whep used as ip Table 1. ing Procedyre that
mapg isolated Word formg against their extralmguistic Contexts.

Reserving further discussion for later, it’s worth 10ting here only thg; the
Rearbynegg analysis of Table | tannot pe Writtep off as of Some €nvirop.
mentg] property that s hopeiessly irrelevam to the child’g interpretation of
cvents. For as jt Stands, this analygjg SXtracts gpq €xplaing important
distinctions among verp of Physicaj Motion that are in Other respects
semantically close, Such gy £Live Versus gey. The child g apparently toid,
sensibly €nough, ¢4 &ive whyy she has iy hand {this verp Is used in the NEAR
Condition 7% of the time) py; to gey What ghe doesn’t have (the relevan;
NEAR Percentage for this verb s 50%;),

Latitude of the Hypothesis Space

<onclude that the idea of Feal-wori Context, tq Succeed, must be 5 2ood

dea] more syupyje than we {and many Others) origmaily SUpposed. That is,
the Tesponse to the fma’ings shown jp Table | is Ysually, apg perhapg shoujd

Materng} Speech ang its context haye Preferred this Iaste, erminoiogy, Which wip serve as wejj
in our case, tog, The point ig that for Dresent DPUrposes the Iabeling doesn’t matter g; all, for
the coding imposeq will be the Same ip either case. Noge also thay the near/far analysis cap,
Succeed a¢ all only jr the chilg can determme the discourse addressee, This assumpticy is
Plausiple becayse in thege transcripts the Mothery Speech g over 90, aboy; the “pere.
and‘now,” and in gye, 0% of instances the 4ddresgee is the chilg herself,
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but the contextual analysis vou imposed was 50 feef};’et Sh@w?}g that it
is only showing the failure of Landau afii’x G‘ieé{maﬁ’s imagination. The
~ Lurely imposes & richer analysis on the sa;uatzam than that, anc}i the c}a%}{
 analysis relevant (0 the hypotheses under test s the one that the child herseif

e

i

 Fair enough. We limited the child to observing some perceptually salient
%gﬁﬁ%&e? the situation, features that the infancy literature tells us are
available even to babies. This is because our aim was to sce how far some
<mall and independently documented set of observational pfimitives could
get the learner in extracting s;mp.le meaning fea‘tures for assignment to the
verbs ‘These were that the world is populated with objects that endure over
rime (Spelke, 1982}, and that move relative to each other (Lasky & Gogol,
1978) and with respect to the positions of the child’s own body (Acredolo &
Eyvans, 1980; Field, 1976). These assumptions put the child in a position to
conceive of the situation as one of objects —in this case, objects whose noun
Aames are known to the child —moving (as described by the verb) between
sources and goals. For example, for give the object moves from NEAR as
action begins to FAR when it ends, and in gef the object goes from FAR 10
NEAR.
it can hardly be denied, in light of the infancy evidence, that youngsters
do represent situations in terms of the positions and motions of pertinent
objects. What is surely false, however, is that such categories are exhaustive
among the child’s extralinguistic analyses. Infants come richly prepared
with means for picking up information about what is going on in their
environment — looking, listening, feeling, tasting, and smelling; in fact these
different sensory routes appear to be precoordinated for obtaining infor-
mation about the world (Spetke, 1979). To take a few central examples,
infants perceive the world as furnished with objects that are unitary,
bounded, and persist over time and space {(Gibson & Spelke, 1983; Spelke,
1983), and that cannot occupy two places at one time (Baillargeon, Spelke,
& Wasserman, 1985). They distinguish among the varying properties of
objects, for example, their rigidity or elasticity (Gibson & Walker, 1984),
their colors (Bornstein, 1975), their movement Or nonmovement (Ball &
Vurpillot, 1976), their positions and motions relative to the child observer
(Field, 1976), their animacy (Golinkoff, Harding, Carlson, & Sexton,
1984), causal roles (Leslie, 1982), and even their numerosity (Starkey,
Spelke, & Gelman, 1983). If you think there’s something that infants can’t
or won’t notice, look in the next issue of Developmental Psychology and
you will probably discover that somecne proved they can.
Now that I have acknowledged something of the richness of infant
perception, why not let the learner recruit this considerable armamentarium
for the sake of acquiring a verd vocabulary? Why not assume that the child




12 GLEITMAN

cncodes the situation ot only in the festricted termg thar vield Tabje Iby
In myriad other ways? For instance, over the discoyrse as & whole, Probab
the mother has differen; aims in ming when she tejjs the child to “look g
Some object than when she tells her to “hoig» or “give” it. The child could
code the Ghbserved world for thege perceived aimg and enter these properties
as aspects of the words’ meanings. Byt also the mother may be angry op
distant of lying down or cating funch apg the object in motion may be furry
or alive or large or slimy or hot, and the child may code for these rOpertieg
of the Situation gag well, entering them, 100, as facets of the words?
Mmeanings, ‘
The problems implicit i such an CXpansion of the fepresentationg)
vocabulary shoyld be familjar from the literature on syntayx acquisition: The
trouble is that an observer who Notices everyihing can learn nothing, for
there is ng end of categories known and constructable tq describe 2
Situation.’ Indeed, not only learnabijj; Y theorists byt all Syntacticians ip the
generative tradition appeal to the des:reabﬁf‘i%y of narrowing the hypothesis
Space lest the child be go Overwhelmed with fepresentationaj options and
data-manipuiative Capacity as tq be lost in thought forever. Ay least,

Grammar, which rejn ip their hypotheses. As one famous example, learners
are said to assume that afi Syntactic generalizationg are structure-depeﬁdent
rather thanp serial-order dependent (Chomsky, 1975; Crain & Fodor, ip

OWing to the child’s Tequirement tha; this be so (Wexler & Cuiicover, 1580;.

I'putit to you: Are these observations about the difficulties of learning
when the hypothesis Space is vast no less trye of word Eeaming than of
syntax? In the domain of vocabulary acquisition gg much as that of Syntax
acquisition, there is remarkable efficiency and Systematicity of %earnéng
across éﬁdividuais {and, ag the blind children show, across Eeaming envi-
ronments): The rapidity and accuracy of vocabulary acquisition are Jewels
in the crown of fa{isﬁaﬁsﬁicaféy Oriented dev&ieameataﬁ psychéﬁﬁga%si%cs

As so often, Chomsky {I982) set the problem wirh great clariry:

The claim we're making aboys primitive notions is thay if data were presented in syeh
4 way that these primitiveg couldn’t be applied to i directly, ;}re%s'agisisifcaiiy before you
have g grammar, thep langaage couldn’t be learnt. | And the more unrealistic it is 1o
think of concepis as having those Properties, the more unrealistic j; iS 10 regard them as
primitives, | - We have o assume that there are some prelinguistic notions which can
pick out pieces of the world, say elements of this meaning and of this sound, (. 119}

The analysis of Table 1 g an attempt ¢ see how far s0me small set of c;i:;servaa’oﬂai priméiives,
Known exserimentafiy i be available 1o infants, coylqd get them in eXlracting a simple meaning
feature {‘haptic’) for assignment to Certain verbg.
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;,%?’53}; Loy dust as in the case of syniax, we have
¢ claiming that a Lmitonthe hypothesis space must be a
, sameness in she learning function. RBolstering the same
\nguages seem to e as alike in their glementary vocabularies as they
. cuntactic devices (Talmy, 1975, 1985). But surprisingly enough,
grguments invoked for syntax 10 restrict tne interpretation of
hat s, constraints on represemaﬁeﬁswthat are to explain these
cese content, and learning functions are thrown out the
i ow in most theorizing about the lexicon. There it is usually maintained
that the child considers many complex, varying, crsss—c"utting,‘ su?}ﬂe
conjectures about the scencs and events in vi.e'»'v‘se as to arrive at the right
answers, comparing and contrasting possibilities across many .events,
properties, discourse settings, and so forth. In {_}thar we%ds,‘testmg and
mfanipuiaiing an exceedingly broad and free-ranging hypothesis space.
in the domain of verb learning, & very few investigators have been
responsive to the issues here. Pinker (1987), in a direct and useful discussion
of the requirement toO limit the space of observables that a learner will
consider in matching the event to the unknown verb, wrote as follows:

Verbs definitions are organized around a surprisingly small number of
elements: “The Main Event”, that is, & state of motion; the path, direction, or
location of an object, either fiteral spatial location or some anatogue of it in
a nonspatial semantic field; causation; manner; a restricted set of the
properties of a theme oOr &cior; temporal distribution {aspect and phase);
PUrpose; coreferentiality of participants in an event; truth value (polarity and
factivity); and a nandful of others. (. 34y

it is an open question whether Pinker’s proposed list is narrow enough 1o
meet the requirement for a realistic set of primitives upon which a
verb-learning procedure can operate. Are purposes, truth values, causes,
not to speak of “analogues of spatial location in nonspatial semantic fields”
really primitives that inhere in the observations themselves? It seems highly
unlikely that any choice of perceptual constraints will be restrictive enough
to delimit the analyses & child performs in reaction to each word-to-world
pair. Of course I'm not suggesting that there aren’t principles of perception
that are restrictive and highly structured (God forbid!). But they are likely
not restrictive enough to account for vocabulary acquisition. How could
they bel Perception has 10 be rich enough to keep the babies from falling
off cliffs and mistaking distant tigers for nearby pussycats lest they ail
disappear from the face of the earth before learning the verb meanings. The
very richness of perception guaraniees multiple interpretive possibilities at
many levels of ahstraction for single scenes; bul the problem for word
learning is to select from among these options the single interpretation that
is to map onto a particular lexical item.
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Jerry Fodor has suggested to me, maybe seriously, that the problems of
alternate encodings of the same scene go away because the caretaker and
child are in cahoots, and they are mind readers. They are so attuned in
discourse, being creatures of exactly the same sort, that the child Zaps onto
exactly the characteristics of the situation that the mother, just then, has in
mind to express; and by the same token, the mother more or less unfailingly
understands the intents of the child (see Bruner, 1974/ 1975, for a story
about how the attentional conspiracy is to be set up by mother and child).

However, recent evidence leaves room for extreme pessimism concerning
these telepathic capabilities in learner and tutor. Golinkoff ( 1986) examined
communicative eposides between mothers and their 11-18-month-old chijl-
dren and found that, even in the later period, instances of immediate
comprehension of the child’s desires by the mothers constitute only about
half the episodes. For the rest, the mother either initially misunderstands
the child’s desire or ignores his signals altogether. To be sure, the finaj

normaily maintained, in practice communication with linguistic novices
very often fails. This appears to dispose of the mind~reading solution. It
seems that the multiply interpretable world poses a real problem for the
language learner and teacher,

Multiply Interpretable Events

The richness of perception is not the only, or even the major, problem faced
by a hypothetical learner who tries to acquire verb meanings from obser-
vation. A more difficult problem is that even the homeliest and simplest
verbs, though they refer to events perceivable, encode also the unobservable
present interests, purposes, beliefs, and perspectives of the speaker. I turn
now to this class of problems.

Consider the learning of simple motion verbs, such ag push or move., In
a satisfying proportion of the times that caretakers say something like
“George pushes the truck,” George can be observed o he pushing the truck.
But uniess George is a hopeless incompetent, every time he pushes the truck,
the truck will move. So a verb used by the caretaker to describe this event
may represent one of these ideas ‘push’) or the other {‘move’),

Moreover, every real event of the pushy sort necessarily includes, in
addition to the thrust and goal, various values of trajectory, rate, and so
forth, so that such ideas as ‘slide’, ‘clank’, ‘roil’, ‘crawl’, ‘speed’, and so on,
are also relevant interpretations of 4 new verb then uttered. What is left
open by the observation is whether that verb represents any or ail of these
manner differences: no, in the case of push, but yes in the case of roil or
speed.
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Note that the manner clements just mentioned do fall within the range
encoded by verbs in many languages {Talmy, 1983) and are on {he narrowed
st of perceptuai properties suggested by pinker (1987). [ leave aside
various other interpretations often called less salient, that is, 1 ignore more
general consideration of the wgrimulus-free” character of language use {(se¢
Chomsky, 1959), especially the countiess fanciful interpretations of this
event that could be drawn by worried philosophers. Ignoring these, there
are always many highly salient, {inguistically sanctioned, interpretations of
4 single action scene. How is the child to decide which of these interpreta-
tions is truly encoded by the particular verb uttered in the presence of such
a scene?

It is possibie that these ambiguities ar¢ eliminated by looking at a verd’s
uses across situations. There will eventually be some instance of moving
called /push/ in which the truck is moving rapidly, eliminating ‘crawl’ as a
conjecture about the meaning of this item, and so on. By a process of
crossvccmparison and elimination, it has been proposed that each verb may
eventually be distinguishable. In Pinker’s (1987) words:

the child could learn verb meanings by (2) sampling on each occasion in which
a verb is used, a subset of the features . . . [the features are those mentioned
in my earlier quotation of Pinkerl, (b) adding to the tentative definition for
the verb its current value for that feature, and (¢) permanemly discarding any

feature value that is contradicted by a current situation. (p. 54)

1 discuss this general idea at some length in a later section of this article.
But notice now that, as stated, the position is surely too strong. Even if
mothers always and only refer in their speech t0 the here-and-now in the
presence of a young child, it cannot be guaranteed, pace Fodor, that child
and adult are always attentionally focused in the same way. After all,
sometimes the mother is speaking of one thing (“Eat your peas, dear!™)
while the child is attending to something else altogether (say, ihe hungry dog
under the table). So the learner had better not “discard germanenﬂy” any
feature that contradicts the current situation as the child is conceiving it.

In fact, positive imperatives pose one of the most devastating challenges
to any scheme that works by constructing word-to-world pairings, for the
mother will utter “Eat your peas!” if and only if the child is not then eating
the peas. Thus a whole class of constructions is reserved for saying things
that mismatch the current situation.

It follows that the child’s confirmation metric for a verb meaning cannot
be so stringent as to exclude an interpretation “permanent}y” if it should
mismatch even a very few scenes. The necessarily probabﬁistic aature of such
a procedure complicates its operation 1o an unknown degree. Even moIe
important, the burden. of hypothesis testing for cross-situational analysis
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becomes ominous as the comparison set {of verbs, Properties, scenes, and
e : . . . ) &
discourse analyses) required to make it go through enlarges,

Paired Verbs That Describe Single Events

Difficult problems can be solved. Impossible ones are harder. Consider
such verb pairs as Jlee and chase, buy and sell, win and beat, give and
receive, and so on. Such pairs are common in the design of verh lexicons.
The members of each pair allude to 3 single kind of event: Whenever the
hounds are chasing the fox, the fox is fleeing from the hounds. If some
founds are racing, even with evil intentions, toward a brave fox who holds
its ground, they cannot be said to he chasing him. The hounds are chasing
only if the fox is fleeing. If the child selects a verp from the stream of speech
daccompanying such 3 scene, how then is she to decide whether it means
‘chase’ or ‘flee”?

Such examples are thrystg to the heart of the observational learning
hypothesis, As Pinker (1987 acknt}wiedges,

Basically, we need to show that the child is capable of entertaining as g
hypothesis any possible verb meaning, and tha he or she is Capable of
eliminating any incorrect hypothesis as result of observing how the verb ig
used across situations, {p. 34)

But if chase and Jlee (and a host of similar pairs} are relevantly used in just
the same situations, it follows that it cannot be shown that the child is

“Some ideas for pruning the observational data base inio & more manageable form for
learning have been suggested. Usually these involve ways of filtering out input that is cemplex
by some semantic, structural, or processing criterion {for early attempts, see Newport,
Gleitman, & Gleitman, 1977; Shipley, Smith, & Gleitman, 19693, However, the number and
aontransparency of the categories that these preanalyses require often seem more iroublesome
than the problem that they were designed 1o simplify. Here i an example from Pinker {1984);
the rtask discussed i discovery of cxemplars of the {innate} property subject from their
sermantic/pragmatic environmental correlates; the problem addressed is that in many situations
those correlates will be absent. | have italicized the linguistic and situational categories in terms
of which, according to Pinker, the child is to construct a data base suitable for finding the

subject exemplars.

The semantic properties of subject hold only in basic sentences: roughly, those thag are
simple, active, affirmative, declarative, pragmatically neutral, and minimalls
presuppositional. . | | The Parents . . . or the child might filter out nonbagic 5
from the input using various o xtual or phonological diagnostics of nonbasicness
such as specigl intonation, extrq marking of the verk, presuppositions ser up by the
preceding discourse o the context, ronlinguistic signals of the interrogative or negative
iliocwi@mry Jorce of an witerance, and so on, {p. 47)
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capable of egmiggzég‘ig the incorrect fyypotheses by cross-situational obser-
vation: . ,

1 think the 3;{}%}3%& is that words aon't describe events simpliciter. if
that’s all words did, W€ wouldn't have to talk. We could just point 1o what's
happening, grunting 3%3 the whz’icf:. RBut instead, or in additon, the verbs
seem 10 describe specific perspectives taken on those evenis by the speaker,
‘g&gg;}ﬁﬁﬁ%‘éé shat are not “in the events” in any direct way. How far are we
to give the learner leave O divine the intents of his of her elders as to these
?egg;;aaéves‘? Are they talking of hounds acting with respect to foxes, of of
foxes with respect to hounds? $peaking more generally, since verbs
represent qot only events but the intents, beliefs, and perspectives of the
speakers oul those events, the meanings of the verbs can’t be extracted solely

by ohserving the events.
The subset problem

A related problem has to do with the level of specificity with which the
speaker, by the words chosen, refers to +he world. Consider the homely littie
objects in the world, the pencils, the ducks, the spoons. All these objects are
supplied with more than one qame in a language, for example, animal,
duck, Ponald Duck. 1 expect that the adult speaker has little difficulty in
selecting the tevel of specificity he or she wants 1o convey and so can choose
the correct lexical item to uiter in each case. And indeed the learner may be
richly pre—equipped percspmaﬂy and conceptually so as +o be able to
interpret scenes at these various levels of abstraction and to construct
conceptual taxonomies {Keil, 1979). But, as usual, this very jatitude adds (o
the mystery of vocabulary acquisition, for how is the child to know the level
encoded by the as yet unknpowin word? The scene ig always the same if the
child conjectures the morie inclusive interpretation {(that is, if the first
conjecture 1S ‘animal’ rather than ‘duck’). For every time there is an
observation that satisfies the conditions {whatever these arey for the
appropriate use of duck, the conditions for the appropriate usé of gnimal
have been satisfied as well.

Analogous Cases exist in the realm of verb meanings. To return to the
instance dramatized by the blind learners, perceive, 5€¢ Jook, eye (in th
cense of ‘set eyes on’y, orient, posc the same subset problenm. There is 110
seeing withoul icoking, looking without eyeing, eyeing without orienting,
and so on. All ¢his suggests that 0ot only blind children, but sighted children
4s well, should have (essentially the samej difficulties in fearning the
meanings of look and see, because the distinction between the two words is
ot an observable property of the situations in which they ar¢ used. Yet, as
1 discussed earlier, it is just these unobservable properties that the blind and

sighted 3-year-olds held in commoin.
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Gold (1967) addressed 4 problem thay seems related 1o this ope,
showed formally thay learners whe had to choose between two languag
One of which was a subset of the other, coujd fecelve ng positive evider,
that they had chosen wrong if they %zapnened to conjectyre the supers
{larger) language. This is because the Sentences they would hear, aj drav
from the subset, are gy members of the Superset ¢ well. It hag therefo
been Proposed thar learners always hypcthesize the smaljer (subset) lax
guage; they initially select the MOst restrictive value of 3 Parameter o whic

But the facts aboyt the lexicon do not ajjoy US o suppose that the chilc
has solution o simple a choosing the least inclusive POssibility: that is, ¢

inclusiye possibilities Seem to be the initial Conjectures of iearners; rather,
some middle leve] of Interpretation i the one initially selected, that js, duck

and /oo (as opposed to anima//’mal/ard and examine/g!impse) seem to be
the rea] first choices,?

and lower than the basic ope in the cases where 4 new word jg used to
describe an entity for which the child a]ready has a known name (for

"These results can’ be written off on grounds of the differentiaj frequency of these words in
the input Corpus, for if the frequencies are cbanged, the leve] of Categorization does nog. For
instance, 0 some hoyses fldo is 4 more frequent word than dog, but in that case the YOungesr

childrey think tha¢ the sound /fido/ Mmeans ‘dog’ (Rescor!a? 1980).
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discussion, see Carey, 1985; lones, Landau, & Smith, 1986; Waxman &
Gelman, 1986).

However, it is premature to be too optimistic about this sort of proposal,
for it is not at all clear that the notion of “basic categories” can ever be
brought to ground. This is because the set of elementary categories
underlying the monomorphemic vocabulary may be so large that the
constraints from this quarter could be quite insignificant in explaining how
the child learns which word encodes which concept. The psycholinguistic
literature to date cannot even account for the intuition that, while grape and
pea are basic terms (with the superordinates fruit and vegetable), bird and
tree seem to be basic (rather than the superordinates of lark and elm).
Notice that if the idea of a basic conceptual level must allude to overall
familiarity to repair such problems, it loses all explanatory force for
answering to vocabulary acquisition issues. Note also that the descriptive
probiems for the idea of a basic level grow materially worse when more
formal (e.g., female or integer) or functional {e.g., equal or meef) terms are
considered (for discussion, see Armstrong, Gleitman, & Gleitman, 1983;
Fodor, 1981).

More relevant to my present purposes, this class of solutions begins to
invoke evidence that is not in the world of observation but rather resides in
the design of language itself; in the present case, the child’s assumption
about the lexicon is that for all practical purposes it excludes synonyms. As
I shall argue presently, quite sophisticated presuppositions about the
structure of language appear to be necessary to account for the acquisition
of vocabulary.

Semantic Properties That are Closed to
Observation

The verbs that most seriously challenge the observational learning hypoth-
esis still remain to be discussed: These are the ones that don't refer to the
observable world at all.

Locke noted that the meanings of many words involve properties that are
aot observabie, but he did not consider this fact to be fatal to his overall
position because his view, most likely warranted, was that those who used
such abstract words didn’t know what they were taiking about half the time
anyhow. Nevertheless, a key problem for observational learning is that
many words are related to the real world only in the most obscure and
invisible ways, if at all. Try, for example, to learn the meaning of the word
think by titrating discourse situations intG those in which thinking is going
on, somewhere when you hear /think/ versus those in which no thinking is
happening. Remember that there isn’t always brow furrowing or a Rodin
statue around to help. Keep in mind also that you are going to have to
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§~”~%§§gu§§;}3 as well among think, guess, wonder, know, hope, Suppose, and
gf&,ﬁé}?& not to speak of —a few months or vears Eaiermconjeczzzre,
{7 *

aren’t words that children know very well at 2 and 3 years old, but this won’t
do. After all, we also want 1o understand the children who manage to
survive to become the 4- and 5-year olds.

I don’t really think this topic needs much more belaboring, If the child is
to learn the meanings from perceptual discriminanda in the real world, the
primitive vocabulary of infant perception has to be pretty narrow to bring
the number and variety of daty storing and manipulative procedures under
control. But no such Rarrow vocabulary of perception could possibly select
the thinkingness properties from events, I conclude that an unaided
observation-based verb-learning theory is untenable because it could not
acquire think.

The Fitful Fit of Word to World

Earlier in this discussion, | claimed that a realistic observation-based
procedure must operate in terms of probabilistic rather than absolute
word-to-world matches, at least because child and caretaker cannot be
assumed to be attending to the same aspects of the same scene on every
Occasion when some verb is uitered. Thus the wise child would not
bermanently give up on 3 conjectured verh meaning in the presence of a
very small proportion of mismatches to the world. I now ask how sericus
this objection may be for the viability of such theories. In what proportion
of cases, really, do the verbs uttered match up with the scenes in view?

The Relation Between Worg and Worid is
Frobabilistic

There has been almost no systematic WOrk on thig topic. The idea thar
word-to-world contingencies must be strong and stable is énirenched in
three hundred years of empiricist speculation, and to a large extent this
fixed belief has been a barrier to empirical inquiry. Table 1, in fact,
describes one of the rare studies in which anyone hag attempted to see just
how the words line up with their contexts of use. And that analysis, as we've
seen, yielded quite puzziing results.

A recent study by Beckwith, Tinker, and Bloom (1989} achieves findings
at least as problematic as our own. Beckwith et al. gre working with a very
large maternaj corpus of utterances to children in the age range of 13-23
months, with a view to smders{anding the acquisition of verb argument
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giructure. This sample includes about 8,000 yerb-containing gfterances. 1he
ssumption is that only when noun referents in these ufterances were
present {in the scene in view) would they be of any use 10 the child learner
i acquiring the argument structures. Some 3,000 of the verb-containing
siierances £ailed to meet this criterion and therefore were discarded. 1o
rake tWO specific examples: There were 366 sentences containing the verb

put; in 55 cases (10%), the sentence did not refer to the here-and-now.

There were 3(y sentences with the verb open, of which 30 (37.5%) were not
about the here-and-now. Thus, if these data are at all representative, a child
who learns verb meanings by asking about their relations to ongoing Scenes
must be quite tolerant of counterexamples.

in fact, the prospects for observational learning may be materially worse
fhan emerges in the analysis just described, for (his tells us only that 67.5%
of the time when /open/ 1s uttered, opening is happening—2 somewhat
ominous but not necessarily devastating proportion of fit of word to scene.
But one must also ask the question in the opposing direction: What is the
likelihood, given that an event of opening is in view and has captured the
child’s attention, that /open/ (rather than some other verb) will be uttered?
Can one doubt that this relationship will turn out 10 be muddy in the
extreme? For an ideal case, supposet the door 10 Alfred’s house squeaks
toudly, so his attention is invariably captured DYy the noise as it opens, and
hernce he invariably looks up and attends whenever it opens. When, every
evening, Mother opens the door upon returning from work, what does he
near? 1 would venture that he rarely hears her say “Hello, Alfred, I am
opening the doort” but very often hears “Hello, Alfred, whatcha peen doing
a1l day?” (and just as often hears Father say “Shut the doofr, i’s freezing in
here!”). In short, any scheme for learning from observation must have some
machinery for dealing with the fact that carctaker speech is not & running
commentary Ofn scenes and events in view.

Beckwith et al.’s analysis does presuppose significant further machinery:
As mentioned eariier, it summarily discards those utterances that don’t refer
<o the ongoing event. But this is defensible only if it can be shown that the
learner who does’t know the word meaning, iike the anaiyst who does, has
some means for excluding these instances. After all, if the child truly
pelieves that utterances refer to the here-and-now, he of she will simply
fprm the wrong sound/meaning pairings when the adult speaks of things
nonpresent. For instance, 1f the child hears “Lets get some duck for dinner
tomortow” while throwing & ball, she might assume that / get/ means
shrow’ and that /duck/ means “pall’. This problem seems especially acute
for the mother/ child discourse Beckwith et al. are studying, for the children
are very young-—on some theories, uynabie 10 andersiand the full sentences
and thus really at the mercy of word-to-world pairings.
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Asno plausible theory ig available for feducing the data base — i advane
of ieaming~—£o one which reiiaéiy maps verp use onto Scenes ang event,
Observed, the beg; BUESS is that the ¢hilg 4cquiring Meaningg solely frop
Wword-to-worlg pairingg must adopy 4 CXiremejy liberg] Stance, accepting 4

posed
insufficient o save the observation-based Iearm'ng Story, Owing to Xamples
such gag chase/f/ee, buy/se//, and so on, whoge real-worlg contingencijes do
not differ. But Pinker has pointed oy¢ 10 me thay the claim of situational
identity for such pairs ig Somewhay overdrawn, for one ¢an think of Some
Suitably arcane cx'rcumstances in whijch only ope Mmember of the pair

applies — that is, Situations in which one woyjld utter pegy but not win, and

Say that The machine sojq me a Coke. Thege €Xampleg defeat ap absolute
claim tha; there are N0 situationg at all in which the Mmeaningg of such wordg

verb Meanings jg by realizing that the subject 0un phrage of /flee/ must

Tepresent the One who rypg away and thay the Subject of /chase/ MUust be the
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Summary

[ mentioned 2 aumber of problems for a theory that (solely or even
y) performs a word-to-world mapping 0 solve the vocabulary-

primaril
learning task. These are that:

{7 Such a theory fails to account for the fact that children whose
exposure conditions are radically different (the blind and the sighted)
acquire much the same representations even of vision-related words.

3. plausible, narrowly drawn candidates for event representation seem to
be inadequate in accounting for the learning in certain apparently easy
cases—such as expecting that words whose interpretation requires
manual contact be uttered when one is in manual contact with
something pertinent.

3. Broadening the hypothesis space so as to allow learners to distinguish
among the many verb meanings may impose unrealistic storage,
manipulation, and induction demands on the mere babes who must do
the learning.

In addition, observational learning seems to fail in principle to the extent
that:

4. Many verbs are identical in all respects except the perspectives that
they adopt toward events (chase, flee) or

5. the level of specificity at which they describe a single event (see, look,
orienty or

6. don’t refer to events and states that are observable at all (think, know).

PART Il: NEW APPROACHES
FOR VOCABULARY ACQUISITION

Since children learn verb meanings despite the apparently formidable
problems of culling them from exposure 10 extralinguistic contexis, Landau
and I conjectured (1985) that they have another source of information. This
additional information derives from the linguistic (syntactic) contexts in
which words occur in speech. Children’s sophisticated perceptual and
conceptual capacities yield a good many possibilities for interpreting any
scene, but the syntax acts as a kind of mental zoom lens for fixing on just
the interpretation, among these possible ones, that the speaker is express-
ing. To make use of this information source in acquiring the verb
vocabulary, the learner must perform a sentence-to-world mapping rather
than a word-to-world mapping.

To explain this position, I return first to the problem Landau and I faced
in understanding the blind child’s semantic achievements.
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How the Blind Chiid Might Have Learnsd the
Visual Terms

Recall that the analysis of Table 1 was an attempt to explain only the mo
straightforward, perceptually transparent aspect of a blind learner’s acqu
sition of look and see; namely, that if these verbs had to do with hapt
perception, there must have been pertinent objects close to her hands whe
her mother said those words. Yet even this simple idea seemed to be falsific
by our analysis. To find out why, our first step was to return to the data «
Table 1 to see where and when the NEARNESS criterion had failed for
many uses of Jock and see. We found that the sentences that fit neatly wi
the object-nearby criterion were very simple ones: If the mother had sa
something like “Look at this boot!” or “See? This is a pumpkin,” invariab
the boot or pumpkin were NEAR, within the child’s reach. But if ti
mother had said, “Let’s see if Granny’s home!” (while dialing the phone
“Look what you're doing!”™ (as the child spilled juice}, “You look like
kangaroo in those overalls” (which had a pouch), or “Let’s go see Popp
{(as they entered a car), the pertinent object was likely to be FAR or the
was NO such pertinent OBJECT intended. Clearly, many of the sentenc
that tripped up our simple story were queer ones indeed. The mother did
seem in most of these cases to mean ‘examine or apprehend’ either haptical
or visually, but rather ‘determine’, ‘watch out’, or ‘resemble’. Or else, as
the final example, a motion auxiliary (go) in the sentence transparently toc
off the NEARbyness requirement.

There are two ways to go now: One can claim that the NEARbyne
environmental clue to the haptic interpretation was just a snare ai
delusion —but that is ridiculous. It just /as to be right that this aspect of ¢
environment was part of what licensed the child’s haptic interpretation. T
other choice is to find some nonquestion-begging way through which t
child could have gotten rid of the sentences that otherwise would threat
the experiential conjecture. {The question-begging way, of course, isto s
that the mother did not mean ‘haptically explore’ in the offending senter
es.)

How can this be done? A potentially useful clue is that not only t
meaning but the syntax too of these offending sentences is special, differe
from the syntax of sentences in which the child was really being told
explore and perceive nearby objects. This syntactic distinction may
available to the learner.

A syntactic partitioning of the verbs commonly used by the mother of ¢
blind baby (based on the same corpus analyzed in Table 1) according to t
subcategorization frames in which each verb appeared in the materr
corpus is shown in Table 2. The verbs of Table 1 appear as the columns
this table and the syntactic environments appear as the rows; the numbe
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TABLE 2
Subcategorization Frames for the Common Verds
Perception
Verbs Transfer Verbs Other

ook see give put  gel hold  play  have  go  come
MMMWW.W
Look/see only
yi 8
Vi i
v1, 8 0
v, S 3
¥ how S 2
V5 5 1P
Y like NP 5
come ¥V NP 3
Exclude

lovk/see
YV NP PP S 3t 2
Y NP Dy PP i
Y NP Diae 28 2 6
vV Dy, NP i
v NP NP 16 2
Y NP where S 14
v PP 7
Overlap
look /see

Y PP 3 s 2 2
V Dy 2 i0 13
Vg 2 3 8 4
V NP 3 i3 3 3 14
Y AP 2 3
Totals 34 ig 21 &l 27 16 10 i5 20 19

Note. Adapted from Landau and Gleitman, 1985, p. 112, with permission o f the
publisher, Harvard University Press.

“E.g., “Look how I'm doing it.” ™“Let’s have Barbara babysit” {causative) ““3Hiold the N up
16 me.” *Put it where it belongs.” “Play with the reciprocal preposition with, for example,
“You're not gonna play with the triangle, so forget it!”

in each cell are the number of instances of a verb in some particular
syntactic environment. (Specifically, the rows of this table represent

subcategorization frames, the sister nodes to the verb under the verb-phrase
node.) Motice first that some of the typical syntactic environments for lock
and see are quite different from those for the other verbs in the set.
Moreover, we can—with only a little fudging —divide the environments
of the vision-related verbs so as to pull apart those environments in which
the NEARbyness contextual cue holds and those in which it does not. That
analysis is shown in Table 3. Essentially, the top rows of Table 3 show the
maternal uses of /ook and see in their canonical subcategorization frames
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TABLE 3

Spatial/Syntactic Analysis of Look and See

NEAR FAR NO OBJECT NEAR PROPORTION

Canonical sentence
frames and deictic uses

Lock at Np 3 0 ¢

Look D 2 ¢ 0 100

Look! 8 4] ¢

Look!, This is NP H O G

See NP 2 0

See? 1 [ 4] 72

See? This is Np 3 0 4]
Motion auxiliary

Come see NP 0 3 0 .00
Other environments

Look AP 0 i i

Look like NP 0 0 5 .18

Look how § 0 2 0

Look ¢ 2 0 0

See S 2 3 0

See ¢ 0 2 1 .25
Total (all enviranments)

Look 25 3 6 .73

See 7 10 1 .39

Note. Reproduced from Landau ang Gieitman, 1985, p. 115, with permission of the
publisher, Harvarg University Press. ’

{e.g., “Look at/see the frog,” “Look up/down”) and the deictic interjective
uses that are the most frequent in that corpyg {e.g., “Look!, That’s a frog!”
and “See?, That’s a 1rog!”). When these SYntactic types only are Considered,
the NEAR Proportion of Jook rises (to 100%, from 72% in Table 1} and so
does the NEAR Proportion of see (to 72% from 39%). Thus if the learner
can and does perform these analyses, the first result is that NEARbynesg of
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significantly modulated by their attention to [inguistic evenis, namely the
subcategorization frames.

Landau and I made yet another, and much stronger, claim based on the
kinds of outcomes shown in Table 2. This was that the range of
subcategorization frames has considerable potential for partitioning the
verb set semantically, and that language learners have the capacity and
inclination to recruit this information source to redress the insufficiencies of
observation. This examination of structure as a basis for deducing the
meaning is the procedure we have called syntactic bootstrapping.® This
hypothetical procedure stands in contrast to a view that emphasizes
observation as the main initial source of evidence for verb-meaning
acquisition (semantic bootstrapping), devised by Grimshaw (1981) and
considerably elaborated by Pinker (1984, 1987).7 I turn now to a compar-
ison of these two approaches.

The Bootstrapping Proposals Compared

The two bootstrapping proposals are much alike in what they claim about
correspondences between syntax and semantics, and they are also alike in
proposing that the child makes significant use of these correspondences.
First I sketch, very informally, the kinds of syntactic/semantic relationships
that are crucially invoked in both proposals.

Syntactic/Semantic Linking Rules

To an interesting degree, the structures in which verbs appear are
projections from their meanings. To take a simple example, the different

Cnee Landau and Gleitman embarked on this path, several colleagues (Adele Abrahamson,
paul Bloom, & Henry Gleitman, whom we thank for this observation) asked why we restricted
ourselves to subcategorization frames as the source of linguistic evidence recruited by the child,
rather than going whole hog for all the kinds of internal evidence potentially available across
he sentence. For instance, the child could {and probably does) use selectional restrictions to
narrow down the choice of verb meaning, for example, if you know that shrimp have veins,
that might help achieve an interpretation of /devein/ in “Devein that shrimp!” (Compare
“Devein that pencili). Our answer was our u ual one: For syntactic as well as for semnantic
categories, our aim was (o see how far some exirernely restrictive analysis could serve to handle
the facts about verb learning. The most plausible choice was the subcategorization frames,
hich appear to vary with the meaningfully distinct predicates (for a useful discussion, see
Wasow, 1985). As children open up 10 further data sources, they simultancously increase the
complexity of the data manipulations required. Nonetheless; 1 must agree that the kind of
“linguistic inference” (Bloony's term) suggested by these commentators is sure to be part of the
final story on vocabulary acquisition.

“Pinker {1984) actually reserved the term semantic bootstrapping for machinery that assigns
words to lexical categories. For expository convenience, however, | take the liberty of using
this expression to refer to his proposals at their broadest for exiracting verb meanings from
extralinguistic context.
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aumber of noun phrases required by the verbs laugh, Smack, and put in the
sentences

I. Arnold laughs,
2. Arnold smacks Gloria.
3. Gloria Puts Arnold in hig place.

is clearly no accident but rather ig Semantically §etermined~by’ how many
participant entities, locations, and so fort » the predicate implicates,
Similarly, the Structural positions of these noup Phrases relative to the verb
also carry semantic information, Thus, much more often than not, the
subject noun phrase wj

position and marking to semantic Properties, although by no means
unexceptional, typify the ways that English represents Semantic-relationg]
Structure, In short, verbg that are related in meaning share aspects of their
clausal Syntax. Zwicky (1971) put the idea this way:

If you invent a verb, say 8reem, which refers to an act of tOmmunication by
Speech and describes the physical characteristicg of the act {say a loud, hoarse,
quality), then You know that . . it will be possible 1o greem (ie., to Speak
loudly and hoarsely), to greem for Someone 1o geg You a glass of water, to
greem at your sister about the price of doughnuts, to greem “Ecch” 44 your
enemies, to have your greem frighten the baby, o 8reem to me that my
e€xamples are absurd, and to give a greem when you see the explanation, {p.
232)

Semantic Boo?strapping: Using the Semantics to
Predict the Syntax

As I mentioned carlier, both the boaistrapping broposals make Critical
use of thege Canonical relations between syntax and Semantics. [n the
semantic boets{rapping procedure, the child first fixeg the meaning of a
verb by observip its real-world contingencies, | have argued at length that
this hypothesis about verb—meaning extraction is too strong, for ag least
Some features are unobservable. Yet no one can doubt that, at legg:
sometimes, the context of use is 5o rich and festrictive as 1o make a certain

bootstrapping hypothesis invokes the linking rules (the canocnica} Syntactic/
Semantic mappings) to €xplain how the child discovers the Structures that
are licensed for the use of these verbs, much ip the spirit of Zwicky’s
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somments about the invented word greem. T'or instance, if a verb has been
discoverd to mean ‘give’, then it will appear in three-argument SETUCIures
such as John gives the Book to Mary. This is because the fogic of ‘give’
implies one who gives, one who is given, and that which is given, and each
of these entities requires a noun phrase {0 €Xpress.

Not only is this position plausible. There is much evidence in its favor.
Notably, Bowerman (1974, 1982) showed that children will make just such
predictions based on their prior fixing of the verb meanings. That evidence
came from instances where children’s conjectures werc evidently too boid or
insufficiently differentiated, ¢that is, where they were wrong — but still
understandable. For instance, a child in Bowerman’s study commanded
“Don't eat the baby—she’s dirty!” on an occasion when the mother was
about to feed the baby (whose diaper needed changing). Presumably, the
child had noted, implicitly of course, that an intransitive motion verb (e.g.,
sink, as in The ship sank) could be uttered ina cransitive structure (e.g., The
captain sank the ship) to express the causal agent of this motion. If this is
true of sink (and open and melt, eic.), why not of ear?

To summarize, the semantic bootstrapping procedure as developed by
Grimshaw (1981) and Pinker (1984) works something like this: The child is
conceived as listening to the words used and then trying to figure out their
meanings by observing their situational concomitants, the word-to-world
pairing that [ have discussed. Quoting Pinker (1984) again:

1 the child deduces the meanings of as yet uncomprehended input sentences
from their contexis and from the meanings of their individual words, he or she
would have to have learned those word meanings beforehand. This could be
accomplished by attending to single words used in isolation, to emphatically
stressed single words, o1 10 the single uncomprehended word in a sentence . . .
and pairing it with & predicate corresponding 1o an entity or relation that is
singled out ostensively, one that is salient in the discourse context, of 0n< that
appears o oe expressed in the speech act for which there is no known word in
the sentence expressing it. (D, 30

According to this proposal, once the meanings have been derived from
Gbservation, the child can project the structures from (innate) knowledge of
the rules that map semnantic structures onto syntactic structures {variously
termed mapping rules, linking rules, projection rules, ot semantic redun-
dancy rulesy. Perhaps so, but | have been arguing that entities and relations
cannot in general be singled out ostensively, that “salience” and the question
of what's “expressed in the speech act” are 1ot 50 easily recoverable as this
perspective must insist. For such reasons, {andau and I hypothesized an
additional procedure, one that looks quite different from this.
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Syntactic Booz‘sffapping: Using the Syntax o
Predict the Semanticg

The syntactic boatstrapping Proposal in Sssence turpg Semantic bogt
Strapping on jg head, According to this hypothesis, the chilg who under.
Stands the Mmapping ryjleg for Semantics opgo Syntax can yge the Observed
syntactic Structures g evidence for dedueing the Meanings, The learner
observes the real-world Situation but also observes the Structures ip which
various words appear in the £peech of the Caretakers. Such an approach cap
succeed because, if the Syntactic Structureg are truly correlated with the

one is tog. Quite the Contrary. 1t i very likely that they Operate ipn 4
comp!ememary fashion.
Let us take the €Xamples pyyy, look, and See, which Occurred in the Corpus

Eearm'ng fask {Jaekendoff, 1978, 1983; Pz’nker, 1984; Talmy, 1975, That is,
‘putting’ 1ogicai%y implieg one who puts, g thing Put, and g place inig which
it is Put; a noun phrase ig assigned 1o €ach of the barticipants in such an
¢vent, In contrast, because One can’t move Objects from place to place by
the perceptual gt of iook%ng at them, the Occasion for using look in such g
Structure hardly, if ever, arises ( *John looked the bafy on the tuple Sounds

Unnatural). " Hen e the chances that /put/ means ‘pue’ gre raised and tpe
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chances that Jput/ means ook’ are lowered by (he fact that the former and
not the latter verb appears in three noun-phrase constructions in caretaker
speech (see Table 2). Restaiing this mor¢ positively, the component
wransfer’ is inserted inte a verb’s semantic entry in case it is observed (o
oocur in three noun-phrase structures. This happens for /put/ but not for
Jlook/ {(see Table 2).

Verbs of perception and cognition are agsociated with some other
canstructions, as they should be. ror example, if a verb is 1o mean ‘se¢’
{perceive, visually or hapticaily}), it should appear with noun-phrase objects
a5 in John saw @ mMouse, for noun phrases are the categories that languages
select to describe such entities as mice. But since events as well as entities
can be perceived, this verb should and does also appeal with sentence
complements, for clauses arc the categories selected by languages for
expressing whole events {€.g., Let’s see if there’s cheese in the refrigerator).
The possibility that /see/ means ‘gee’ is increased by appearance ir. this
construction, and the likelihood that / put/ means ‘qee’ is decreased by the
fact that one never hears Let’s put if there’s cheese in the refrigerator, see
again Table 2). That is, the component ‘perceptual’ (or more likely,
‘mental’) is added to the verb’s entry when the sentential complement is
observed.

Speaking more generally, certain abstract semantic elements such as
‘cause,’ ‘transfer,’ ‘symmetry,’ and ‘cognition’ are carried on clause struc-
tures, which ar¢ licensed by semantic information in the lexical eniries of
verbs. So these structures will be chosen for utterance only to the extent that
they fit with the semantics of the verb items. [t follows that the
subcategorization frames, if their semaniic values are known, can convey
important information to the verb learner. To be sure, the aumber of such
clause structures is quite small compared to the number of possible verb
meanings: It is reasonable to assume hat only a limited aumber of highly
general semantic categories and functions are exhibited in the organization
that vields the subcategorization frame distinctions. But each verb I8
associated with several of these structures. Bach quch strucCture narrows
down the choice of interpretations for the verb. Tnus these limited
parameters of structural variation, operating jointly, can predict the

-

S
ciated with particular truth values, ar¢ 2 prime Hanguistc vehicle for the extension of verb
meanings and are SO psed by adults as well as by child learners. Of course, these simple
v underestimate the detail required if these structural properties are Lo be used
sas. One such problem i$ that the child impose the proper parse on ihe
1 John saw the hook on the rabile be @k nierexample {that is, the
¢ nodes under the verb phrase oniy, and a theory of how the child
5 such configurations antecedently 15 2 requirement of the position}. Another real
| difficuliy concerns how children should respond when they run into Gquirky constructions like
| John saw his srother oul of ihe oo, John looked his wncle in ine €.
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possible meaning of an individual verh quite closely, Landau ang Gleitman
{1985} showed that the child’s situational and syntactic input, ag represented
in Tables 1, 2, and 3, were sufficient ig principle to distinguish among al}
the verbs commonly used i the materna] sample for the blipg child. Thig
general outcome i schematized in Figure 3,

The potential virryes Of thig syntactically informeq verb-learning proce-
dure are considerabje:

L. It serves the local purpose of sffezjing & nonmagical ¢xplanation for
the blind child’ acquisition of visual terms, as just described.

2. It points the way toward acquisition of terms when observation fails,

(ocative .

alieniapis ‘ ,‘ %%EE?%&&%%& ”
3 argumentsy 2 asggmfmfs} o
g .. ;

| . ; e gw{’ﬁ??i?iz??ﬁﬁ%f} j

| b ey
give = =
hold - {

rsity

mental) are Organized in a tree diagram here, but it jg likely that their rea} arrangemen:
iSasg <ross-classification rather thagp 4 hz’erarchy. Postulated conceptual featyres such
as motion are shown as the node labels in this tree angd are assumed 1o he discovered
through use of the syntactic ang situational evidentiary sources listed ip Parentheses
below each such featyre.
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This is because, for example, mental verbs such as think are unambiguously
marked by the syntax (by taking sentence complements) even though their
instances cannot be readily observed in the world.

3. 1t gives the child a way of learning from a very small data base. This
is because the gumber of subcategorization frames associated with each
verb is small {on the order of 10-20}, and these are the data requirements
for the procedure (o work.

4. That data base is categorical rather than probabilistic. Though verb
uses to the child are usually pertinent to what is going on in the here-
and-now, sometimes they are not. For this reason, among the many
described earlier, the child learning from observation must store the huge
variety of situational contexts in which a word is used so as to evaluate what
is “the same” about all of them. The daunting nature of such a procedure
must be kept in mind, as I have tried to emphasize. The problem is that the
ljearner can’t know in advance which scene analysis is relevant to the verb
meaning and so must StOre a multitude of these, awaiting the arrival of
sufficient data (sample word-to-world pairs) for performing the cross-
situational analysis. In contrast, mothers virtually never speak
ungrammaticaﬂy to their children —that is, use€ verbs in nonlicensed syn-
ractic environments (Newport, 1977). Thus the child can take one Or WO
instances of a verb in some frame as conclusive evidence that it is licensed
in this syntactic environment.

5 ‘What is used in this procedure for learning is part of what must be
xnown by an accomplished speaker. Knowing the subcategorization privi-
leges for each verb is part of what it means (o Know one’s language. in
contrast, many of the situational analyses consiructed along the way by the
cemantic bootstrapper will not figure in the final definition of & verb.

in light of all these viriues, it would be nice if this theory turned out {0
be part of the ¢ruth about how the verb vocabulary is acquired. 1 provide
some empirical evidence in its favor later. But first, some presuppositions of

ihe position have 1o he defended before so apparently abstract & procedure
can be considered viable at all. 1 turn now 10 such quesiions. But keep in
mind that the approach here does not deny at all that observation of
concomitant events is part of the answer 1o vocabulary acquisition. Rather,
the idea is to remove parl of the burden that a wide-ranging categorization
of such events necessarily would impose and to make available a solution in
the many cases where observation fails.

2rolegomena 10 the Bootsirapping Hypoineses

The bootstrapping hypotheses invelve a number of pres&@peséii(}m that
require demonstration in their own right, lest all learning questions be



Semantic gpq Syntactic bootstrapping procedzsres~but SSpecially the
Iatrer~make very Strong claimg abouyt the child’s knowledge as verp
/earning begins. | now go through these claims, menticning S0me of the

hardly Correlated wx’th~thex’r Meaningg, then the child can’t learp much

I mention one line of investigation of these Questiong from oyr laborga-
tory, Fisher, Gieitman, and Gleitman (in press), fo!lowing Wexier (1970),
reasoned g follows: If simﬂarity in the range of subcategorizaticn frameg
of verbs jg correiated witp similariti'es in thejr Meanings, then subjecis asked
Lo partition a set of verpg (a) according ¢ their Meanings a54 {b} according
to theijr licensed Structureg should partition the verb set in much the Same
ways. To test thig idea, ope group of subjects made judg.mems of Meaning
simifaz*ity for triads of verhg Dresented ¢ them, Specificaﬂy, they chose the
Semantic outlier ip €ach trigd le.g., shown eai, dring, and sing, they would

these daiy by tabulating how often twg Verbs stayeq together (i.e., were not
chosen gz Sutlier) ip the context of gy Other verbs with which they were
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The finding was that the frame overlap among the verbs is a very
powerful predictor of the semantic partitioning. Verbs that behave alike
symacticaﬁy were, 10 a very iateresting degree, the verbs that behaved alike
semantically. For example, the semantic grouping of mental verbs (.2,
think) was predicted by acceptance of sentence complements, and the
semantic grouping of transfer verbs (e.g., give) was predicted by acceptance
of three noun phrases within the clause. Neatly enough, 2 semantic
subgrouping of verbs of communication (or mental transfer, €.2., argue,
explain) was predicted by acceptance of both the syntactic environments
just mentioned, just as Zwicky proposed (see prior quotation). Thus taken
jointly (i.e., in terms of the range of frames for a verb), the syntactic
selections appear 10 have considerable semantic resolving power.

The strength of these results is particularly surprising considering the
weakness and indirectness of the (triad) procedure used to construct the
semantic similarity space and its heavy dependence on the choice of verbs
considered. Thus these findings begin to show that a syntactic partition‘mg
of the input can provide important evidence for a learner who is disposed to
use such information —as was conjectured for the blind child (see Figure 3).

The subcategorization frames provide a relatively coarse-grained se-
mantic partitioning of the verb set, quite obviously. Only a limited set of
semantic properties are of could be encoded on the verb frames. According
to Fisher et al. (in press), the semantic information in the verb frames is
quite principled, limited to properties that (a) affect the argument Structure,
{b) are domain general (i.e., show up all through the lexicon), and (¢) are
closed to observation. This coarse partitioning is of considerable signifi-
cance, nowever, for solving some of the problems posed in the first section
of this article, for instance, deducing that think is & mental-state verb,
distinguishing between chase and flee, and so forth, as i try to show later
when 1 discuss ouf sxperimeﬁtai findings. But keep in mind that the syntax
ig pot going to give the learner information delicate and specific enough, for
exampile, O distinguish among such semaniically close items as break, tear,
chatter, and crumble (Fillmore, 1968b). 1 uckily, these distipctions arc
almost surely of the kinds that can be culled from transactions with ti
world of objects and events.

-y
(47

Are the Semamic/Syntacti’c Relations the Samée
Cross—imgw’stica%ly?

%

The first proviso o the semantic usefulness of syntactic analysis for
learning purposes ig that the semamic/symaetic relations have © be
materially the same across languages. Otherwise, depending on the expo-
cure language, different children would have 10 perform completely dif-
ferent syntactic analyses 1O derive aspects of the raeaning. And that, surely,
begs the question at issue.
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Recent zéeorizing in linguisticeg does SUpport the idea thge there are.
semamicfsyntézciic linkages that holg acrosg faz}gﬁages. ing recent version
of Benerative 8grammar {chemment/ Biﬁdiﬂg theory; see Cﬁemsky, 1981y,
$6me of the refatioasﬁz’ps are stated gz Universgj Principleg of Eangaage
design, One cXample is the Mmapping of entities implied by the verb logie

One-to-one onto A0un-phryge POsitions ip the clause: Every 10un phrage in

?‘vfareever, a related principle {the Drojfectipy prz'na;o/e) States thag the theta

he two rela{ionships just mentioned (that 4 fi0un phrage | assigned to

each barticipant i the event and tha verbs encoding the relation between

In order to lighten the Eangziage learners load fﬁrzhers it s¢emg Proniising 1o
seek g theory of Semanticg {thar is, of concepmaéiza{éozs} in which the
Projection ruies are r&ia{f'veiy simple, for then the chijd Can draw reéatéve;y
straﬁgh{fmwaré Contnectiong between the Eaﬁguags e hears and his Concep-
ton of the world. The meﬁwdgieg:cax’ assumptions for such a theory would
be thay Syntactic simph'cz‘ty ideally “Orresponds g conceptua] simpiécﬁty;
Sramimaticg] parailelismg may be ciyeg to Perceptug] paraﬂeiisms; apparent
grammatica} Constraings may reflect Conceptya] Constraingg, {p. 2033

Can the Learner Analyze the Soung Wave jpn a Way
That Wiy Support Disco very of Syn tactjc Sz‘rz;ca‘ure?

There 5 4 timing difference in the feQuiremengg of the S€Mantic apy
Syntactic i)oo{st{appir}g 4pproaches: for the latter, the learper has t6 pe able
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(o pase the gentences heard in arder 0 derive & 8Y ataciic analysis.
3oreover At least SOME of the mapping cules have 19 we in place pefore the

b meanings are KNOWL, ot else the whole gaimne s Over. There i3 strong

fing woth these claims.

an infants pa:s%‘f‘? Once upon 2 (e not 80 very long ago L was
a2 *mvuﬁ that pabies could divide up the sound wWave into words © but not ﬁm
mhrases. This perspemw neue%maza,d complex {heories for how tearners
could dem phsasa; categories srom € initial wordlike feprbsematmﬁs
e;?mker 1984). In cetrospect, (hese ideas were somewhat 1mp{obab§e For

spe thing there 8 evidence that infants are sensitive 10 such g}h\;s&ca&
propemes of the wave form as change B fuﬁdamema‘x frequencys sitent
mtervcﬁs, and syﬁabm tength, all of which are umve;scﬁ markers of phrase

Gundanes {Cooper & i’accm*COGper, 1980; Klatt, 1975 Sireelel, 1978;
and see ‘Fema{d, 1984, zernald et al., in press; and gehreibets 1987, for
relevant éeve‘;opmemal evidence). As Gleitman and Wanner (19%82) pmmeé
out, the phvsica‘x correlates of wort i«egmemanon are far more subtle and
less celiable {(sce Echols & Newport, 1989, for an ana‘;\;sis},“ Nore
geﬁeraﬂy, Gleitman and Wwanner's reading of the cmss—iinguist'\c facts about
ianguage learming led them 1O propose that the infant’s analysis of {he wave
form was as a rudimentary phrase structure ree-

in & simitar vein, Morgan and Newport (1984 Morgan, Meier, &
Newport, 1987), showed in @ series Of artificial iaﬁauave—*eammg experi-
ments that adults could learn phrase structure grammars if prov ided with
phrase-braukehng information put 1ot * if g)mvzéed only with word-level
ipformation. This finding jed these investigalors mdbpmdeﬂﬂy 1o the same
propma‘i a5 Gleitman and Wanner's about the child’s initial rep{ebemaaon
of the input wave forms. 'i—iixsh-%?a&,k et al. (1987) and Jusczys €t al. (1988)
showed that p;e;mgmsnu infants isteh to maternal speech doctored $O as 1o
preserve phrase- Lﬁd clanse- pounding ‘x*‘si@%ﬂ“dﬁ@ﬁ in preferenc ce 10 gpeech
doctored SO as 0 pecioud this mfoxm&uma (see Gleitman, Gleitman,
1 anday, & Wannet, 1987, for & review ot & the evidendd and its wzz’m‘;emmﬂ
fora janguagt muumuan (heory)-
The evidence st cited is not p*;emsa enough 10 give @ detalled picture of

the infant’s phmsa‘x parse. Bt even 5O it s strong enough O suppott the

Mot word s%r‘k? sjonind language ke B nglish 18 50 Fraught W ambiguity ghat

aite bOiﬂ{"‘»Oﬁ

ons (8.8 7 - and apron replacing other and papron) &€ 4

re IOng ;a&f;isg s%rﬂﬁnt&iwv errors BY children, {or example, 08¢ §-year oid
7 fg ested DY Gleitman ab ad
in the phoas g ¥

pe s sedt” The zmm

1 WEIE anlab

choof {abeling, OF ,can be derived

<t tabels)
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view that children, €ven in the prelinguistic period, Impose an analysis on
the wave form suff icient for partitioning it into Phrases. It ig incontrovert.
ible that the 2-and h

Which sentence described which observed event: They looked longer at the
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1987).'% These findings give general support 1o the idea that learners recruit
the semantici‘symactic correlations somewhere during the course of learn-
ing. But the early appearance of these skills is crucial as support for the
notion that the child has the mapping rules under control early enough for
them to contribute t0 the acquisition of the verb meanings themselves. As
just described, we have documented that 27-month-olds have these capa-
bilities.

investigations of Syntactic Bootstrapping

So far I've tried to show that a number of presuppositions of syntactic
bootstrapping are reasonable: The language does exhibit strong and stable
syntactic/ semantic correlations, and these powerfully predict adult
classificatory behavior; infants in the prelinguistic period can and do parse
sentences 1o recover the analyses required for extracting subcategorization
frame information; such phrasal information is a requirement for language
learning, at least for adults in the artificial 1anguage-leaming laboratory;
children at a very young age and 1anguage-leaming stage understand the
semantic values of at least some syntactic frames.

All of these findings were prolegomena to the syntactic bootstrapping
approach. They were adduced because it is critical to determine that the
child can come up with the analyses that the position presupposes. But now
that I have presemed at least some preliminary support that children can
meet these prior requirements, the next question is: Do they use syntactic
evidence 10 decide on the meaning of & new word?

Basic Findings

The first, and justly famous, work on this topic was done by Roger
Brown (1957). He showed 3- t0 5.year-olds 2 picture in which, say,
spaghettilike stuff was being poured into a vessel. This scene was always the
same one, but some of the children were asked to show some blick, others
a blick, and still others plicking. The childrens’ choices Were, respectively,
the spaghetti, the vessel, and the action. Evidently, the semantic core of the

————————

125yt see alse Naigles, Gleitman, and Gleitman (in press) for a demonstration that
2-year-olds understand the significance of new motion transitives, even though they may not
be brave enough to invent any until they are 3. The children here were asked to act out sCenes
using a Noah's Atk and its animal inhabitants. For instance, the child might be told to act out
“Nopah brings the elephant {0 the ark.” But some of the stimuli were moOTe pnusual, for
example, “Noah comes the elephant 10 the ark” or “T he elephant brings 1o the ark.” The
children by their acting-out performances showed that they thought transitive come means
“bring’ and that intransitive bring means ‘come.’

e —— G



carry S€mantjc implications, and thege Were evidently
ers to deduyce the aspect of the world being €ncoded by the
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ng the (syntacticaily uninformative) sen-
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concluded that gorp means ‘force-to-squat’. Those who heard the intransi-
tive sentence decided that gorp means ‘wheel the arms’."

What shall we conclude from this experiment? Clearly the child uses the
event context in some way to license conjectures about a verb meaning. But
in this case, “The Main Event” is ambiguous not only in principle but in
fact. Under these trying circumstances, at least, the learner attends to the
information potential of the semantically relevant syntactic evidence. The
position 1 have tried to defend is that the zoom-lens effect of the structural
context is critical for vocabulary learning in the real world of multiply
interpretable scenes and events.

Notice also what should not be concluded from this experiment. What-
ever the real power of syntactic bootstrapping when the child is provided
with a set of frames for some verb, that full power was not exploited in the
present experiment. Only the usefulness of a single syntactic property as
disambiguator was tested. Therefore, even if (as 1 doubt very much) there
is enough information in the subcategorization frames of a language to
distinguish between ‘squat’ meanings and ‘wheel’ meanings, there certainly
is not enough evidence in one or two frames to make this distinction. The
verb meanings, insofar as they were acquired at all in this experiment, Were
learned by inspecting the real-world contingencies, much as Pinker has
suggested. But as so often —just about always, if Pm right—there was a
choice in this situation for how to conceive the scene semantically. How is
this choice adjudicated? What Naigles showed was that the syntactic
evidence guides the child observer, determining the choice among
situationally available options.

A Question of Scope

So far the experiments I have mentioned have lingered nervously around
a few constructions, for example, the lexical causative in English, which is
a notorious focus of syntactic extension by adults as well as children. Even
if it is accepted that children sometimes do use syntactic evidence to bolster
their semantic conjectures, how broad can the scope of such a procedure
be? Maybe its role is just to clean up a few little details that are hard to glean
from the world —just reverse linking, as Pinker has sometimes put the

31 the present experiment, the intransitive sentence contained a conjoined nominal {The
duck and the rabbit) and this might be seen as a defect: Maybe the child knows the difference
between a preverbal and a postverbal nominal rather than the difference between a transitive
and an intransitive structure. This interpretation is effectively excluded by the version
presented earlier (Hirsh-Pasek et al., 1988) in which the two noun phrases appear in different
argument positions, one serially before and one after the verb (Big Bird is turning with Cookie
Monster). For elegance, however, it certainly would be nice to redo the present experiment with
the stimulus type used in the former one.
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Meanings from, linguistic evidence. (After all, in the end we cap do jt by
Iooking in the dictionary.)

So now that it hag been shown (in Naigles’s work) that the use of syntax
in verp Iearmng begins Very early, Certainly by 24 months, it jg reasonable
to refine and expand such findings in studjeg of older — pyt still very
young~1eamers. Speciﬂcaﬂy, Fisher, Halj, Rakowitz, and Gleitman (1989)

4 A

book is moaking Larry (the Roncanonicaj Mapping) was 5 way of describing
this scepe as that Larry s Moaking the book {the <anonicaj Mmapping) was 5
way of describing the scene.

Althaugh the Manipulation was . an interesting one, unfortunate!y

Within differing linguistic environments. As a firgt Step, we showed the
moaking scepe (in which Larry bounds the book with his elbow) o adults,
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1f we said, “This scene can be described as a moaking scene” and then asked
them what / moak/ meant, they said ‘pounding’. And if instead we showed
them the scene and said, “This is Larry moaking the book,” they still
asserted that /moak/ means ‘pound’. But when we showed them the scene
and said, “This is the book moaking Larry,” they answered that / moak/
means ‘hurt’.

This suggests that adults make use of the fact that particular surface
syntactic structures are associated with particular semantic values. They
seem to bootstrap the meaning from examination of the scene taken
together with its syntactic expression, just as the syntactic bootstrapping
procedure claims. To be sure, the contextless presemation of /moak/ with
this scene irresistably yields the concept ‘pound’ as its interpretation. So
there is much to be said for the idea of salience in the interpretation of
events (though, to be sure, nO One KNows what exactly). But the important
point is that there is a categorical shift in interpretation of the same scene—
to a less salient, but still possible, interpretation—in response to its
linguistic setting; namely, ‘pound’ if Larry is in the subject position, but
“hurt’ if the book is in that position.

Fisher et al. (1989) now adapted this procedure for children. We took
advantage of the idea, popularized by such Penn developmentalists as
waxman, Gelman, Macario, and Massey, that preschoolers will do just
about anything to help out a puppet- We introduced a puppet saying, “This
puppet sometimes talks puppet-taik so 1 can’t understand him; can you help
figure out what he means?” Our sixteen 4-year-old subjects were happy to
oblige. They were shown videotaped scenes in which animals were per-
forming certain acts. For example, & rabbit appeared, looked to the left,
and then ran rapidly off the screen toward the right. Directly behind the
rabbit ran a skunk, also disappearing at the right. So this scene is one that
can be interpreted as either one of chasing or of fleeing. Then the child
would hear the puppet say either “The rabbit is gorping the skunk” or else
“The skunk is gorping the rabbit.”

The scenes/structures We investigated were designed to ask whether
children are sensitive to a variety of syntactic cues to interpretation. These
are shown in T able 4. The first property investigated was the number of
argument positions (Stimuli 1 and 2). For instance, rabbit and elephant are
shown eating/ feeding and the puppet says either “The rabbit moaks” oOfF
“The elephant moaks the rabbit.” The second property was canonical
structural positions of agent and patient (Stimuli 3 and 4, e.g., ride/ carry),
and the third was the structural positions taken together with prepositionai
markers of the oblique roles (Stimuli 5 and 6, e.g., give/ take). Thus we now
began to investigate the scope of the structural/ semantic linkages 1o which
learners may be sensitive.

The pairs chosen Were designed to be revealing of solutions to the

“___N
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Scenarig Senlence

1. (@)Rabbj; eating. The rabbir Moaks,

(b}E!ephani Feeding rabbiz. The elephant moaks the rabbit,
2. (a) Mankey Pushing elephan;, The Mmonkey bumes the elephan;,
(b) Elephan; faIIing. The elephant Dumeg,
3. (a) Monkey riding elephan;, The Mmonkey BOrms the elephan;.
{b) Elephan; carrying Monkey, The elephan; 80orms the Mmonkey,
4. (a) Rabbit ﬂeeing skunk, The rabbi; 2arps the skunk,
(b) Skunk chasing rabbit, The skunk Zarps the rabbir.
3. (a) Rabbij; giving 4 ball ¢ elephant. The rabbit ziffs a ball o the elephan;,
(b) EIephanl taking 4 ball from rabbijt. The elephan; ziffs bail from the rabbis.
6. (a) Skunk Putting blanke; The skunk g biffing a blanket
On monkey, on the Mmonkey,
(b) Skunk Covering Monkey The skunk g
with g blanker. i s
Note, All ¢ (each Scene has twe Plausible
Mlerpretaiiong and column) Along With thege Scenes, haif of the

half of the children in one Construction and to the Other halr in another

constructjop, The Question jg whether the introducmg Syntactjc €nviron.

ment engpleg the obserw'ng child to fix on g single Meaning for the nove]
'

8uessed ‘chase’; the eighth child djg 10t respong. Symmem'caﬂy, all eight
Who hearg “The skunk Zarps the rabbit” gaiq that /zarp/ Means ‘chage » Of
the 84 relevant responses Mmade by these children, 71 were Congruent with
the Semantjc valye impljed by the Syntactic Structyre and only 13 were
inconsx‘stent With the Structurgj information, a statistically highly reliable
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result. Moreover, for each child, for each scene, and for each syntactic 1ype,
the number of syntactically congruent responses was greater than the
noncongruent responses. The level of congruence (about 85%) was approx-
imately the same for all three semantic/syntactic relations studied.

One might object that these children were merely paraphrasing verbs that
they previously knew to occur in these syntactic environments. That is true,
but it does not take away seriously from our interpretation of these
findings: Bvidently, the children knew that the appropriate meaningful verb
had to be one that fit both with the scene and with the sentence structure
heard. This is the reverse of Pinker’s claim that the verb meanings must be
acquired by extralinguistic observation in advance of, and as the basis for,
deducing their appropriate syntactic structures. But the results are exactly
those expected in the syntactic bootstrapping approach. The syntax guides
the choice of interpretive options in ambiguous observational circum-
stances. As just about all observational circumstances are ambiguous, I
believe this is saying a lot about the explanatory value of the learning
procedure proposed.

The Input

One of several holes in our present evidence has to do with the
characteristics of caretaker speech. I have presented a single example corpus
(Table 2) tending to support the idea that caretaker speech is rich enough to
yield quite a full range of structures to support a sirong variant of the
syntactic bootstrapping procedure. And this corpus was for a mother
speaking to a blind child, whose word-learning situation may be quite
special. We are now analyzing an extensive corpus of mother/child speech
in a naturalistic setting (originally collected by Landau and Gleitman) to see
whether children characteristically receive the range of structures adequate
to support a realistic syntax-based procedure (Lederer, Gleitman, &
Gleitman, 1989). So far, the prospects from this larger data base look good.
Lederer et al. found that each of the 24 verbs most often used by these
mothers to their children has a distinctive syntactic distribution. When the
usages are pooled across mothers, these distinctions are preserved
unmuddied.

The next question is whether the syntactic distributions culled from
maternal speech map coherently onto the target semantic space (namely, the
semantic space as known by adults). As independent assessment of the adult
semantic relations among these verbs is required as the evidence. As a first
pass, Lederer et al. (1989) investigated these verbs in the kind of manipu-
lation employed by Fisher et al. (in press), namely asking adult subjects for
judgments of the semantic outlier in all triads of these verbs. The question
of interest, of course, concerns the correlation between the semantic
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Oreover, the bosition | have trieg to defend g that the range of frames
associated with each verb, Gperating joinﬁy, narrow the hypothesis Space
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ating aspects of those scenes. But the stronger version of this hypothesis—
that the meaning of the verb fallssout directly from the range of frame
specifications~has yet to receive direct experimental review and confirma-
tion. The accumulating power provided by joint operation of frame/verb
relations was inferred for the blind child only by showing that the data base
provided by the mother was rich and restrictive enough to support such an
analysis (see Figure 3), should the child have been inclined to-perform it}
Lederer’s studies are designed to generalize such a conclusion about'the data
base. In-addition, the triad studies with adults (Fisher et al., in press) show
that the range of frames associated with verbs is powerfully correlated with
a global semantic space that people construct when asked to sort verbs
according to their semantic similarity.

Despite these encouraging initial results, what is still required is direct
evidence of the semantic resolving power of the complete frame sets
associated with particular verbs; for children and adults. Though inquiries
on this matter are on our experimental agenda, evidence is not now
available, except in the form of parlor gamecs popular in-our lab: For
intellectuals playing games, at least, and for selected verbs, it’s possible to
guess which verb an individual has in mind by inspection of a set-of frames
presented as a sequence of phrasal category labels (under some strong
assumptions, 1.€., that the frames stand in entailment relations to each
other). The appropriate experimental review has yet to be carried out in
these terms, soO it remains in question just how much of ‘the purden of
observational learning can be reduced by the learner’s attentionto syntactic
evidence.

In. addition, there are numerous problems with our analyses of input
corpora that 1 have altogether skirted so far. For example, it is not an €asy
task to decide which structures co-occurring with verbs should actually be
considered part of the frame specifications and which:are merely adjuncts.
To construct Table 2 (and in Lederer’s.ongoing work) we had to make some
choices, but some of them may:-be wrong. And-if we had these probiems in
assigning structural descriptions to the mother’s utterances, isp’t the learner
similarly beset?'* : :

Another problem is the idiomatic verb uses that I mentioned in passing
(footnote 10, €-8., John saw his victim oul of the room, John looked his
enemies in the eye). It may be significant that these monstrosities are just

[

143 oderer .and Kelly (1989) are now testing whether prosodic distinctions. typicaily disam-
biguate the readings of sentences in this regard. Pilot \aboratory, results suggest that native
speakers distinguish their pronunciations of ambiguous sentences depending on whether the
adjunct or complement reading is intended; native listeners correctly, guess which reading was
intended about 80% of the time. As «“motherese” is characterized by exaggerated intonation
sontours, and infants show strong preference for this style of speech {Fernald et al.; in press),

itis likely that children have a physical basis for distinguishing these boundary types.
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answer all the questions about how children acquire (he verb vocabulary
and argument structures. But I have tried to show that each of these
procedures works very well indeed when it does work, so the wise child
should, and probably does, make use of both of them.
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