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Abstract 
Soja, N .N., Carey, S., and Spelke, E.S., 1991. Ontological categories guide young children’s 
inductions of word meaning. Object terms and substance terms. Cognition, 38: 179-211. 

Three experiments assessed the possibility, suggested by Quine (1960, 1969) 
among others, that the ontology underlying natural language is induced in the 
course of language learning, rather than constraining learning from the begin- 
ning. Specifically, we assessed whether the ontological distinction between ob- 
jects and non-solid substances conditions projection of word meanings prior 
to the child’s mastery of count/mass syntax. Experiments 1 and 2 contrasted 
unfamiliar objects with unfamiliar subsicnnces in a -word-learning task. Two- 
year-old subjects’ projection of the novel word to new objects respected the 
shape and number of the original referent. In contrast, their projection of new 
words for non-solid substances igzored shape and number. There were no 
effects of the child’s knowledge of count/mass syntax, nor of the syntactic 
context in which the new word was presented. Experiment 3 revealed that 
children’s natural biases in the absence of naming do not lead to the same 
pattern of results. argue that these data militate against Quine’s conjecture. 

*The research reported here was part of the first author’s doctoral dissertation in the Department of Brain 
and Cognitive Sciences at MIT. We thank Molly Potter, Sandy Waxman, Ned Block, Paur Rlnom, Debbie 
Zaitchik, and Sandeep Prasada for their helpful discussion and comments on earlier drafts. We also thank 
three anonymous reviewers for their insightful comments and criticisms. We appreciate the assistance of Laura 
Ketovsky, Jim Melton, Nancy Turner9 Jean Piper, and Thomas Soja in the testing of subjczts and the data 
analysis. Requests for reprint:; should be addressed to Nancy N. Soja, 12.5 NI, Northeastern University. 
Boston, MA 02115, U.S.A. 
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children are word-learning wizards, acquiring ne vocabulary at the 
ous rate of 8 to 10 items each day (Carey, 1978; iller, 1977). Their 

the early stages of word learning, when 
ost radically underdetermined by the evidence available 

rd (say “George”) while attending to 
refer to the individual (i.e., George 

), an action involving the 
., ear), a property of the object 

ect Al__, is cempzed (cg., Ah), an 
virtue j, among countless other 

ir way through this labyrinth of 
possibilities to master the meanings of words? 

r-d Iearning prior to ontological cofmnitments: rrine ‘s view 

hat the youngest child n do not master word mean- 
e above distinctions. ather, ontological cate 

a consequence of language lea 
to guide the acquisition process 

children learn language by detect- 
perceptual experiences. Generali- 

zation of a word to a new experience is determined by global perceptual 
the detectability and salience 

child has made no ontological 
“a history of sporadic encoun- 

words function most like 
example, “‘book” refers to 
rtion of mama experience 
a portion of water can be 
cup. Similarly, portions of 

hildren only begin to distinguish 
different types 
: determiners, 

quantifiers such as “three”, “some”, and “another”. 

‘Of course Chine himself would not speak of concepts, mental rcprescntations, or conceptual systems; in * 9 
this discussion we arc “cognitivizirig” Quine’s claims. 
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uine’s proposal actually embodies two separate, partially independent, 
claims. The first claim (hereafter Claim 1) is that until children have learned 
the syntax of quantification they do not conceptualize the world in terms of 
objects, non-solid substances, properties, and so on. That is, these ontological 
distinctions play no role whatsoever in the child’s mental life. The child does 
not see a rock and a stick as inherently more similar to each other than a 
rock and a pile of mud. 

According to the second claim children’s perceptual/cognitive system may 
well pick out solid objects in the world, realizing, for example, the differing 
consequences of grasping objects versus non-solid substances. The concern 

. of tlkP C-AOr\W-ki 0la.m :c? hn.%, +hA nh;lri . 
LiiL JbLvalu ~lUI111 IJ 11uvv Cllb bl1IlU gumntifizs UVLl fi-- these different types of 

entities. Quine’s deep insight was that quantification is at the heart of the 
distinctions among different types of conceptual entities. Suppose children 
say “table” every time they see a table. We would not credit them with the 
same concept of table as we have if they could not represent the conceptual 
distinction between one table on different occasions and two different identi- 
cal tables. This quantificational distinction underlies the difference between 
count nouns and proper names. Similarly, we would not credit them with the’ 
same concept of table as we have if they conceived of tables as any portions 
of experience that shared a common shape, or if they conceived of any part 
of a table as also a table. The language quantifies over tables differently from 
over sand or wood; tables are directly countable whereas sand and wood 
must be t into portions (cups of sand, sticks of wood) in order to be 
countizd. uine’s second claim (hereafter Claim 2) is that until children hsve 
learned the syntax of quantificati they lack any concepts of individuated 
whole objects, like “a table”, or “ ma”, and of portions of substances, like 
“this pile of san ” or “this stick of wood”.2 

According to uine, then, when children hear a new word, the meaning 
they assign to it is determined by 

rocedure 0 Conclude that thz word refers to aspects of the world that 
share salient properties of the perceptual experience w&:n 
the word is used. 

Psychologists have endorsed versions of Procedure 0 as well. Clark (1973) 
ple, conjectured that early words referred to salient perceptual prop- 

erties. Landau, Smith, and Jones (1988) have added that the salient property 

‘Some languages do not have a count/mass distinction. It is possible that there are languages with no 
syntactic devices at all for conveying the quantificational distinction between individuated and non-indi- 
viduated entities. According to Qume’s position, people speaking these languages would not be able to make 
the ontological distinction botwecn objects and substances. 



182 AJ. IV. Soja et al. 

“watef to refer t 

etween a war 

“The procedures children use include many additional components. For example, very young children are 
sensitive to whether they already know a word for the entity being named (Markman & Wachtel, 1988), and 
very young children have procedures for deciding whether the word picks out a type or an individual (Gelman 
& Taylor, 1984; Katz et al., 1974). Here we wilk focus on the object/substance distinction and the quantifica- 
tional distinction between individuals and portions. 
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rocedure 2 

Step 2: Conclude the word refers to individual whole objects 
of the same type as the referent. 

Step 1: Test to see if the speaker could be tal 
non-solid substance; if yes, 

Step 2: Conclude the word refers to portions of substance of 
the same type as the referent. 

ith respect to uine’s first claim, research with young infants suggests 
prelinguistic humans conceptualize solid objects in a way that distin- 

hes them from non-solid substances (Spelke, 1985). For human infants, 
solid objects are bodies that are cohesive, bounded, spatiotemporally continu- 
OUS, and solid or substantial; they move as connected wholes, independently 
of one another, on connected paths though unoccupied space. There is no 
research on infants’ appreciation of non-solid substances, such as liquids, 
gels, and powders, in terms of the same parameters that define objects for 
infants. Non-solid substances are spatiotemporally continuous and substan- 
tial, but not cohesive or bounded; they do not retain either their internal. 
connectedness or their external boundaries as they move and contact one 
another. 

Even if infants make a principled distinction between objects and non-so”rid 
substances, it does not follow that they quantify over representations of en- 
tities of each type, nor that this distinction i relevant for word learning. ~+o 
quantificational distinctions are relevant to rocedures 1 and 2: that betvveen 
individuated entities and portions of non-individuated entities and that be- 
tween unique individuals and types. A given car could be conceptualized as 
a portion of metal and glass, as a car-shaped portion of experience, or as an 
individual whole object. Once it is so conceptualized, it could be thought of 
as a token of a type (“a hatchback”, “chrome”) or as a unique individual 
(“my own car “my favorite pile of metal”). Notice that the quantifi- 
cational distinction between individuals and portions of unindividuated en- 
tities is conceptually prior to the distinction between unique individuals and 
tokens of a type. 

ethodological issues and problems 

spite the wealth of recent research on language acquisi n, existing studies 
children’s word learning do not distinguish between uine’s thesis, 

and the alternative outlined abo embodied in 
ilure of research to distinguish these views is surpris- 

l g, because many observations and experiments appear to suggest that the 
uinean view is wrong. 
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example, observations of c ild language _durin one-word stage 

use of syntax) reveal that 
ct words such as “ball”, su 

other speech acts, 
e decline of corn- 

ects or perceptual prop- 

that adults would describe 

rnore seriously, these s ies do not reveal whether children interpreted the 
new word as a te 

andau et al. (1988) have 
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think that “clock” would refer to a clock-shaped pile of ashes and not to 
time-keeping devices that are not round. This suggestion will be discussed, 
and criticized, below (see General discussion). It is consistent, however, with 

achtel findings. Early learning of words for objects could 
depend exclusively on processes of contingency detection and generalization 
through a quality space in which shape is a highly salient dimension.4 

A better method 

These problems suggest what a better test of Quine’s thesis requires. First, 
such a test must focus simultaneously on children’s learning of words for 
entities in different ontological categories. If children generalize words to 
new situations on the basis of global perceptual similarity, then the same 
perceptual dimensions (such as shape) should govern generalization regard- 
less of the ontological category of the referent. In contrast, if ontological 
distinctions govern word learning, then generalization to new instances 
should depend on the ontological category of the entity to which the child 
first hears the word applied. Second, to capture how the child quantifies 
entities of different ontological categories, the choices offered to the child for 
generalization must reflect different quantificational options. Specifically, if 
the distinction between portion and individual is at issue, the options offered 
should vary in the numbers of pieces or piles the entity is broken into. Third, 
such a test must focus on children’s inductions at the very beginning of lan- 
guage learning, before they begin to understand and use the quantificational 
syntax of mass terms and count terms. 

The research reported here attempts to meet these requirements. Children 
were presented with two word-learning tasks. n one task, they were taught 
a new term for a solid object. In a second task, they were taught a new term 
for a non-solid substance. After learning the term, they were tested for 
generalization to two new instances: one instance that matched the original 

‘A classic study by Katz, Baker. and Macnamara (1974; see also Gelman 8: Taylor. 1983) is relevant both 
to the quantificational distinction between types and individuals and to that between individuated entities and 
portions. Katz et al. showed that 17-month-old girls restricted a new proper noun “Dax” applied to an 
unfamiliar doll to that doll itself, while a new common noun “a dax” was generalized to other dolls of the 
same type. Unfortunately, this study also does not settle the argument against Quine. First, the children 
already knew the English syntax distinction between proper and common nouns, so it is possible. as Quine 
suggested. that they worked out the semantic distinction between unique individuated entities and types in 
the course of learning the syntax. Second, these data do not rule out the possibility that the dolls were being 
conceptualized as Quine said. For example, proper nom~s might simply require a greater degree of similarity 
than common nouns on the same similarity space. To be Dnx, like being Matnu. means that the portions of 
experience so named must share more of the perceptually salient attributes than to be a dax or a Roman. 
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instance in shape and number but not substance, and one instance that 

ew &ject of the same 
ontological category 

generalize to the new 

Additionally, if the sub- 
als then they should rule 

tion of parts of a portion of material are irrelevant 

conducted with very young children, aged 2 years 

recess of mastering it ( 
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tested by obtaining speech production samples from each child and assessing 
his or her mastery of noun phr f mastery of syntax leads to mas- 
tery of principles 1 and 2, as uine proposed, then children who do not 
benefit from the informative syntax and who have not begun to produce the 
relevant count/mass syntax should fail to honor these principles. 

Method 

Subjects were 24 2-year-olds (mean age, 2;1), ranging from I;10 to 2;3. 
They were recruited from the greater Boston area and randomly placed into 
two groups (neutral syntax and informative syntax) with equal numbers of 
boys and girls in each group. Testing was begun with three other subjects but 
not finished; these three had no understanding of the task and could not 
complete a trial. Testing was conducted at the subjects’ homes. The subjects 
received $5.00 each for their participation. 

Procedure and stimuli 
Ep.ch testing session began with two familiar trials: one object trial and one 

substance trial. The stimuli in the familiar object trial were a blue plastic cup, 
a white Styrofoam cup, ,and cup pieces. The stimuli in the familiar non-solid 
substance trial were peanut butter and Play-doh. These trials followed the 
same format as the unfamiliar trials described below. The two familiar trials 
were followed by eight unfamiliar trials: four object trials and four substance 
trials which were intermingled. he subjects were tested on each trial on two 
separate occasions. Eight novel ords were used: “blicket”, “stad”, “mell”, 

doff”, “tannin”, “fitch”, and “tulver”. Each word was used to 
stances and objects acrcss subjects. 

An unfamiliar object trial in the neutral syntax condition. The child was 
presented with an unfamiliar object (see Figure 1). Four different sorts of 
objects were used: apple corers (orange plastic and aluminum); plumbing 
fixtures shaped like a “ ” (copper and white plastic); childhood toys often 
called cootie catchers or fortune tellers (orange acetate and silver paper) and 

oden and clear plas endix for pictures of 
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Figure 1. An example of an object trial and a substance trial in Experiment I (filled 
circles indicate metal, open circles indicate plastic, filled squares indicate 
Dippity-do, and open squares indicate lumpy Nivea). 

other sets of objects were ed directly in front of the subject. One set 
sort of object as the original but made 

e original object was a metal 
“. The other set of objects con- 

material as the original object. 
s (see Appendix). 

ieces of metal. Th 
ach type were used as the name 

bar mbstance tria! in the fleutral syntax condition. Figure 1 
shows a sample unfa r substance trial. he child was shown one of the 

, “This is my stad”. The 
“my”, ‘“the”, and “this” 

single pile for half of the 
rials. The experimenter 

ere were four pairs of 
Nivea (a hand cream 

ied) and orzo (a rice-shaped pasta); 

aci ass subjects. 
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he syntax used in the neutral condition determined that the new word 
was a noun, but did not indicate whether it was a count noun or a mass noun. 

wever, if the subjects knew both count/mass syntax and its relation to 
ects and substances, half of the substance trials provided syntactic evi- 

dence about the referent, namely the substance trials in which the original 
substance was presented in multiple piles. To see why, consider “This is my 
glass”. f the referent is a single glass made out of glass, the syntax is neutral 
as to whether rhe object or substance is the referent. However, if the referent 
is many glasses, then “glass” must be being used as a mass noun because only 
IIIcc~~ llWUll0 Lblb U3UU .,0&r 0m#-I c.*lt.. fiW V-m**“0 .Wl ~QCC nnllmc Q~P 1lcpJ with singu!ar vQ4u3 ullu J;IIsU!UL lluu113 &cc referring 
to multiple items.5 

Object and substance trials in the informative syntax condition. The infor- 
mative syntax condition differed from the neutral syntax condition only in 
the determiners and quantifiers used when naming the original stimulus. The 
experimenter introduced an object trial in the informative syntax condition 
with “This is a blicket” and used “a blicket” and “another blicket” in sub- 
sequent discussion. Substance trials in the informative syntax condition were 
introduced with “This is stad” and in subsequent discussion the experimenter 
continued to omit determiners or use “some” or “some more”. These deter- 
miners were chosen because in production they are among the earliest selec- 
tive determiners used by 2-year-olds (Gordon, 1982). Also, in comprehen- 
sion, 3-year-olds can determine the subcategorization of a noun based on its 
previous occurrence with one of these determiners (Gordon, 1985). The trials 
in the neutral and informative syntax conditions differed only in the introduc- 
ing events; in both cases the test items were prefaced with the neutral “ 
is the xxx?” 

Before and after testing the experimenter played with the subject. The 
entire period of involvement with the subject was tape recorded, but only the 
productions from the play periods were used in the analyses of linguistic 
competence. Competence with count/mass syntax can be defined in different 
ways. One definition is that competence is achieved when the child’s 
determiners and plural endings differs depending on tire noun type. 
children achieve this level of compet rice, they are using two different systems 
of individuation and quantification. t is this aspect of the count/mass distinc- 

%Zollective nouns are also used with singular verbs and refer to multiple items. For example, “family” is 
a count noun that is used with a singular verb to refer to multiple items in the sentence: “Everyone in the 
family is her-c”. If the subjects interpret the noun as a collective noun referring to r7 particular arrangement 
of smull pilcci, then on the test trials they should choose the other substance arranged similarly. and thus do 
bv~v3v on the non-solid substance trirds in which the originill stimulus is in small piles. 
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at is relevant to 

esults nnd discrrssion 

Figure 2. ean percentage of responses by? shape and number as a frrnction of trial 
type (Experiment I, familiar word trials). 

object substance 

f Y 

Syntax Neutral ~ Syntax Informative 
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icted for the object trials. oints below 50 indicate that 
e stimulus of the original substance, as predicted for the 
further a point is from 50 in either direction, the further 

bjects in both conditions did well on the familiar object 
id that the cup was the cup, rather than the group of 

pieces of a previously named cup (neutral syntax condition: 96% ; informative 
syntax condition: 79%). They also did well on the familiar substance trials. 
That is, for example, they said that pieces of lay-doh were Play-doh, r 
than a single pile of peanut butter shaped lik an earlier named pile of 
doh (neutral syntax condition: 17%; informative syntax condition: 17%). A 

4-way repeated- VA compared the effects of session (First x 
Second), trial ty (Object x Substance), syntax group (Neutral x informa- 
tive) and sex of subject (Female x ale). There was a significant main effect 
of trial type (F&20) = 61.489, p .OOl). No other main effects or interac- 
tions were significant (all Fs < 2.7, ps > .118). he subjects’ performance 
significantly differed from chance on both kinds of trials (object: t(23) = 
8.351, p < .OOl, 2-tailed; substance: t(23) = 5.826, p < ,001, 2-tailed). In 
sum, the subjects differentiated the object and substance trials, as predicted. 

Word-learnhg trials 
cts differentiated the two types of trials. esponses were consistent 

ral syntax: 93%; info 
pe and number on t 

nformative syntax: 38%). 
zed the effects of session (First 
timulus pairs - 4 obje and 4 
ive), and sex of subject emale 

us (F(7,140) = 29.266, p c 
pre-planned contrast testing the 
e substance trials was significant 

the total sum of squares is 
attributable to this contrast. th the object trials and the 
substance trials was significantly different from chance (object: t(23) = 23.3, 

tance: t(23) = 3.6, p < .002, 2-tailed). 
more consistently on the object trials t 

cant difference between the d 
d to the degree to 
= 4.897, p c .OOl, 

the substance trials i 



192 N. N. Soja et al. 

Figure 3. Mean percentage of responses by shape and number as a function of trial 
type (Experiment I, word-learning trials). 

% 50 

0 

30 

20 

Chance 

substance 

h TV 

lus was a non-solid 
when the stimulus 

ere was no effect 
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Production data 
Productive competence was assessed for 22 of the 24 subjects. 0ne subject 

was not yet talking and therefore had no productions to assess. Another 
subject had a cold - which greatly affected his desire to talk, but not his desire 
to do the experiment, which all children found fun. 

ost nouns used were count nouns (1467 count noun tokens compared to 
noun tokens). The children’s count/mass syntax was not very devel- 

eterminers were usually omitted (55% of count noun tokens and 
75% of mass noun tokens). lural inflections were also infrequent (15% of 
count noun tokens and 2% of mass noun tokens). 

Approximately haif (52%) of the mass noun types were non-solid sub- 
stance words. No solid substance words (e.g., “metal”, “plastic”) were used. 
The other mass nouns referred to abstract entities (e.g., “magic”), superordi- 
nate substances (e.g., “food”, “stuff”), and entities ambiguous as to their 
status as solid or non-solid substances (e.g., “grass”, “ground”). Although 
children may well first learn non-solid substance words through their experi- 
ence with food, 25% of the non-solid substance types were not food words 
( ‘e. , “sand”, “toothpaste”). 

order to assess each child’s productive command of count/mass syntax, 
we examined the use of selective count noun frames. Nouns that appeared 
in neutral syntactic frames (e.g., “the dog”, “the mud”, “my house”, “Sandy’s 
sand”) were removed from the analysis (15% of the noun tokens). We then 
calculated for each subject the percentage of count nouns occurring in selec- 
tive count noun contexts -- “‘a (noun)“, “one (noun)‘9, “(noun)+“, “the 
(noun)-s’9, “some ( noun)-s99, and “two (or a higher number) (noun)-s”. 
scores should indicate good control of count syntax, except for the fat 
some subjects used “a” indiscriminately with count nouns and mass nouns, 
which yielded a high score that was misleading. To correct for such indiscrimi- 
nate use, we subtracted from that score the percentage of mass nouns used 
in selective count noun cant he resultant score could be as high as 1, 
indicating full command of syntax and differentiation of count and 

ass nouns, or as low as 0, indicating no productive control of this syntactic 
rstinction.6 The scores ranged from 0 to .I38 (mean .38). Thus, there was a 

considerable range of control of count syntax. The two groups (syntax neutral 
ative syntax) did not differ (neutral: .30; informative: .47; t(20) = 

1.517, p > .14, 2-tailed). 

‘Negative scores were also possible - a child using “a” indiscriminately, but not all the time. could by 

chance use it on II higher proportion of m~lss nouns than count nouns. Since this reflects no productive control 
of the distinction, such scores, of which there were a total of 2, were converted to zeros. 
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To test whether subjects who distinguish objects from substances in the 
word-learning task have better command of count/mass syntax, we also 
needed a measure for each subject that reflected the child’s differentiation of 
the object and substance trials. e took the difference between the object 
and substance scores. Dfference scores ranged from 0 to 100 (mean .59), 
with high scores reflecting good differentiation of object and substance trials. 
There was no correlation between the syntax scores derived from the analysis 
of the subjects’ speech and the word-learning scores (Y = .06, p > .3, l- 
tailed). 

The lack of correlatio e variability in the 
word-learning score was prima to performance on the substance trials 
(because performa was essentiaiiy at ceiling on the object trials) whiie the 
syntax score reflec competence with colrnt syntax. This was unavoidable; 
when children omit determiners and plurals, they produce a correct mass 
frame (“(noun)“), but many children of this age omit determiners and plurals 
from all nouns. Consequently, a syntax score based on the discriminating use 
of mass noun syntax would be essentially the same as the score we did use, 
since the variance would be due to count nouns used in count noun syntactic 
frames.’ The score we used reflected the differentiation between count and 
mass nouns as well as t e use of count noun syntax, and it correlate 
the number of mass no .54, p < .OM, l-tailed). Thus, it does 

ect the child’s emerging command of count/mass syntax and can be used 
uine’s conjecture. 
s 1 and 2 have two steps relevant to the two interpretations of 

ine’s claim. Step 1 requires that children represent the distinction between 
ects and substances, and condition their projection of word meaning upon 

classifying the referent as one or the other. Step 1 thus embodies the denial 
of Claim 1, namely that young children do not represent the ontological 
distinction between objects and non-solid substances. The data from Experi- 
ment 1 show that different inferences about the meaning of a ne heard 
word are drawn according to the ontological status of its referent. I word 
refers to an object, the child’s projection respects shape and number, and 
ignores texture, color, and substance. If the word refers 
stance, the child’s projection ignores shape and number, 
color and substance. 

to a non-solid sub- 
respecting texture, 

‘We did construct such a score. The percentage of mass nouns appearing in the frames “(noun)“ and “some 
(noun)” was found for each child. To ensure that the score reflected command of mass noun syntax and not 
the general omission of determiners, it was corrected by subtracting from it the percentage of count nouns 
appearing in the same frames. These scores ranged from 0 to .87 (mean: .34) and were nearly identical to the 
syntax score based on selective command of count noun syntax (r = .99, p < .OOl, l-tailed). And there was 
again no correlation between this score and the word-learning score (r = -.07, p > .3, l-tailed). 
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The data do not support Quine’s conjecture that children learn the ontofog- 
ical distinction between objects and substances through mastering syntactic 
devices for individuation and quantification. There was no effect of produc- 
tive control of count/mass syntax on performance on this task, even though 
many of the subjects had no productive control. Perhaps children’s language 
production underestimates their knowledge of count/mass syntax. With this 
in mind we assessed whether the syntactic context in which a newly heard 
word occurred constrained our subjects’ hypotheses about its meaning. It did 
not; subjects in the informative syntax condition performed no better than 
those in the neutral syntax condition. This was even true of the substance 
trials, on which our subjects were not at cei!ing. Further, there was no differ- 
ence in performance between the substance trials in which the named sub- 
stance was in one big pile and the substance trials in which the named sub- 
stance was in multiple small piles. Apparently, 2-year-old children do not 
exploit the syntactic information derivable from the fact that mass nouns can 
be used with singular verbs to refer to scattered portions. 

We will hold off discussion of how the child is qr4antifying over objects and 
substances (Step 2 of Procedures 1 and 2; Quine’s second claim) until the 
general discussion. 

Another difference between the two kinds of trials in Experiment 1, besides 
the ontological status of the referent, might have been responsible for :he 
pattern of results. The solid objects had complex shapes and the non-solid 
substances were put into simple piles. Perhaps, as indicated by Procedure 0, 
when children hear a new word, their first hypothesis about its meaning is 
the most salient perceptual property of the referent. In the stimuli of Exper- 
iment 1 the shapes of the objects were likely to be the most salient perceptual 
property of the referent. In contrast, since the shapes of the non-solid sub- 
stances were very simple and non-distinctive, shape was not likely to be the 
most salient perceptual property. Rather, color or texture may have been the 
most salient. In Experiment 2, we reverse the ontological kind/complexity 
pairing: the objects had simple shapes and the non-solid substances were put 
into piles with complex shapes. All of the shapes in both experiments were 
regular. That is, none had jagged or bizarre forms. 

In Experiment 1, mass noun syntactic context did not help 2-year-olds fix 
the referent of a word referring to a non-solid substance. Brown (1957), in 
contrast, found that such evidence is used by 4- and 5year-olds. Dickinson 
(1988) has shown that young 3-year-olds are at ceiling on the substance trials 
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of the neutral syntax condition of Experiment 1; therefore, a ceiling effect 
would mask any effect of syntax at this age. Gordon (1982) has shown that 
between the ages of 2$ and 3 children gain substantial control of the quan- 
tifiers “a” and “another”, numerals and plurals, and a beginning appreciation 
that determiners are obligatory for singular count nouns, but not mass nouns. 
Therefore, it is possible that an effect of informative syntax on the meaning 
of substance terms might be observed at age 24. To explore this possibility, 
a group of children of this age was included in Experiment 2. 

ethod 

Subjects 
Subjects were 24 2-year-olds (mean age: 2;0, range: l;lO-2;3) and 24 2$- 

year-olds (mean age: 2;7, range: 2;5-2;9). In each age group there were 12 
subjects in the neutral condition and 12 subjects in the syntax condition, half 
of whom were girls and half were boys. The subjects were tested at their 
homes and were paid $5.00 each for their participation. 

he 12 adult subjects were undergraduates at assachusetts Institute of 
Technology. 

Stimuli and procedures 
he procedure was essentiaily the same as in Experiment 

rning trials were preceded by one trial with familiar objects 
Styrofoam cups) and by one trial with familiar non-solid sub- 

stances (peanut butter and Play-doh). The novel objects were made into the 
following forms: pyramids (wood and Super Sculpey8), pancakes (yellow wax 
and green plastic), kidneys (orange wax and purple plaster), and half eggs 
(grey styrofoam and red Super Sculpey). The non-solid substances were the 
same as in Experiment 1, except now they were placed into more compli- 
cated, regular shapes, shown in the Appendix. Note that the coffee/orzo and 
sawdust/leather pairs had simple piles for the multiple shapes. Those mate- 
rials do not stay in small, complex shapes. 

ine drawings were made of each novel stimulus. There 
for each object stimulus - one of the whole object and 

here were also two drawings each for the Crazy Foam/clay 
ty-do substance pairs - one of the single large shape and 

one of the multiple small shapes. The coffee/orzo and the sawdust/leather 

“Super Sculpey is :I sculpting mntcrial, somewlir~t similar to clay, 
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pairs were depicted only by drawings of the large shape since the small shapes 
were simple piles. Each object drawing was paired with the drawing of each 
substance in its large shape, resulting in 16 pairings. Each of the four drawings 
of object pieces were paired with the two drawings of the substances in their 
small shapes, making another 8 pairings.’ Each pair was presented on a 
separate sheet of a book; no drawing appeared on consecutive pages. The 
pairs were counterbalanced such that on half of the pages the object drawing 
was on the right side and on half it was on the left side. Subjects were tested 
individually; they were instructed to indicate which drawing in each pair they 
thought complex. 

Reslrits and discussion 

Adult ratings 
The substance drawing was chosen as having the more complex shape in 

97% of the large shape pairs and 79% of the small shape pairs. A difference 
score was found for each subject by subtracting the number of pairs in which 
the object drawing was chosen from the number of pairs in which the sub- 
stance drawing was chosen. This score could range from -24 to 24, with 0 
indicating that the objects and substances were chosen equally often. A posi- 
tive score reflects choice of the substance drawings more often than the object 
drawings. The average score was 19.8, which is significantly greater than 0 
(t(l1) = 15.967, p < .OOl, 2-tailed). No score was less than 8. A difference 
score was also found for each pair by subtracting the number of people who 
chose the object drawing from the number of people who chose the substance 
drawing. This score could range from -12 to 12. The mean score was 9.9, 
which is significantly greater than 0 (t(23) = 11.264, p < .OOl, 2-tailed). The 
scores of 22 of the 24 pairs were greater than 8. The two non-positive scores 
emerged from comparisons between object pieces and the small piles of sub- 
stances. 

Thus, on both an item analysis and a subject analysis, the substances were 
judged to have more complex shapes than the objects. &+ 

Wosd-learning task 
Familiar word trials. As in Experiment 1 the data are presented as the 

percentage of trials in which the subjects chose the test stimulus that matched 

“If line drawings hod been made of the small shapes of the coffee/orzo and sawdust/leather substances. the 
small sulxtmcc shapes may well have hccn rated as less complex than the object pieces for those substances. 
An item nnillysis of the non-solid substances will reveal whether the simplicity of those substance piles Ilad an 
effect . 
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the named stimulus in shape and number. It was predicted that object re- 
sponses would be consistent with shape and number and that substance re- 
sponses would not be. The subjects chose the whole cup instead of the cup 
pieces (24.year-olds: 98%; 2-year-olds: 85%) on the object trials. On the 
substance trials they chose the substance that was named, even though it was 
in a different configuration (2&year-olds: 2%; 2-year-olds: 19%). A 5-way 
ANOVA examined the effects of age (2 X 24), group (Neutral syntax X 

Informative syntax), trial type (Object x Non-solid substance), session (1 x 

2) and sex (Female x Male). The only main effect was trial type (F&40) = 
230.455, p < .OOl). There was an age by trial type interaction (F&40) = 
7.424, p = .009). This interaction reflects the subjects’ improvement with age. 
The 2&year=olds were farther from chance on both kinds of trials. There were 
no other main effects or interactions. Thus, there was no difference between 
the neutral syntax and informative syntax groups (see Figure 4). 

The performance of both age groups differed significantly from chance on 
both kinds of trials (age 2, object: t(23) = 6.235, p < .OOl, 2-tailed; age 2, 
substance: t(23) = 4.696, p c .OOl, 2-tailed; age 24, object: t(23) = 23.031, 
p c .OOl, 2-tailed; age 24, substance: t(23) = 23.031, p < .OOl, 2-tailed). 
Thus, all the subjects differentiated the familiar object trials from the familiar 
substance trials, but the 2&year-olds did so more strongly than the 2-year- 
olds. There was no difference between the neutral and informative syntax 
groups. 

Word-learning trials. When the referent of a newly heard word was a 
solid object, subjects of both ages picked the stimulus matching the original 
referent in shape and number, avoiding the pieces that matched in substance 
(see Figure 5). When the referent was a non-solid substance, subjects of both 
ages picked the stimulus that matched in substance, ignoring the match in 
number and shape (see Figure 5). 

A 5-way ANOVA examined the effects of age (2 x 24), group (Neutral 
syntax x Informative syntax), stimulus (the eight different stimuli sets), ses- 
sion (1 x 2), and sex (Female x Male). The only significant factors were 
stimulus (F(7,280) = 79.005, p < .OOl), and the Age x Stimulus interaction 
(F(7,280) = 2.49, p = .017). A pre-planned contrast for each age group 
showed that the object trials were different from the substance trials (age 2: 
89% vs. 32%, F(1,161) = 164.362, p < .OOl; age 24: 91% vs. 16%, F(l,161) 
= 497.238, p < .OOl). This contrast accounted for 99% of the stimulus effect 
for the 2-year-olds and 98% of the stimulus effect for the 2f-year-olds. The 
Age x Stimulus interaction reflects the fact that subjects improved with age 
on the substance trials but not on the object trials. 

Even though the 2-year-olds did more poorly on the substance trials than 
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the 2$-year-olds, they still were different from chance on both the object and 
the substance trials (object: t(23) = 11.59, p C .OOl, 2-tailed; substance: t(23) 
= 3.24, p C .005, 2-tailed). The 2$year-olds were, of course, also different 
from chance on both kinds of trials (object: t(23) = 15.46, p < .OOl, &tailed; 
substance: t(23) = 9.11, p < .OOl, 2-tailed). As in Experiment 1, the 2-year- 
olds performed more consistently on the object trials than the substance 
trials, as tested by a comparison of the degree to which the trials differed 
from chance (t(23) = 3.76, p = .OOl, 2-tailed). The 24-year-olds were equally 
consistent on both kinds of trials (t(23) = 1.323, p = .199, 2-tailed). 

The effect of substance configuration was analyzed separately.‘A 3-way 
ANOVA examined the effects of substance configuration during the intro- 
ducing event (One big pile x Multiple small piles), group (Neutral syntax x 

Informative syntax), and age (2 x 24). This analysis revealed only the age 
main effect shown in the previous analysis. 

When the substances were in multiple small piles only two of the four 
substances could support complex shapes. A look at the means of the sub- 
stances that had the small piles in simple shapes (mean: 24%) and the sub- 
stances with small piles in complex shapes (mean: 23%) shows that the com- 
plexity of the shapes of the small piles made no difference. 

To analyze the effects of the new stimuli in this experiment the 2-year-olds 
were compared to the subjects in Experiment 1. A 3-way ANOVA examined 
the effects of experiment (1 x 2), trial type (Object x Substance), and group 
(Neutral syntax x Informative syntax). As can be seen by a comparison of 
Figure 3 and the 2-year-olds’ data in Figure 5, there was no effect of experi- 
ment. The only significant effect was the trial type main effect demonstrated 
in the contrasts of both studies. 

The data from Experiments 1 and 2 are superimposable. This is a sobering 
result for any who believe that projection of word meanings is determined by 
perceptual properties such as shape, color and texture. Consider the range 
of shapes used in the two studies !pictures of some of the stimuli from each 
experiment are shown in the Akgendix). The substances in Experiment 1 
were totally non-distinctive, non-salient blobs, whereas the objects of Exper- 
iment 1 had complex, salient shapes that reflected their functions. Experi- 
ment 2 reversed the shape saliency difference between objects and sub- 
stances, but remained within the extremes of Experiment 1. There is no 
evidence that shape, per se, was affecting the pattern of results. 

Production data 
2-year-olds, Data were an.alyzed from 22 children; 2 were lost due to 

recording difficulties, As in Experiment 1, most of the nouns used were count 
nouns (2463 count noun tokens compared to 397 mass noun tokens). Again, 
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determiners were mostly absent (68% of count noun tokens and 83% of mass 
noun tokens). And also, as in Experiment 1, most of the mass noun types 
(66%) were non-solid substance words; 29% of these were not food words. 
The rest of the mass noun types were superordinates, abstract, or ambiguous 
as to whether they are solid or not. None was a solid substance word such as 
“metal” or “plastic”. 

For each child we calculated the score used to reflect control of count noun 
syntax used in Experiment 1. Scores ranged from .05 to .79 (mean .30). The 
performance of the neutral syntax group (.25) and the informative syntax 
group (.34) did not differ (t(20) = 1.006, p > .32, 2-tailed). For each subject 
the word-learning score, reflecting how well the object trials were differen- 
tiated from the substance trials, was also found, as in Experiment 1. These 
ranged from 8 to 100 (mean 55). There was no relation between the scores 
reflecting command of count/mass syntax and the word-learning scores (Y = 
.04, p > .4, l-tailed). Thus, exactly the same pattern of results emerged from 
the 2-year-olds in Experiment 2 as from Experiment 1. 

2&year-okis. Data from production were available from all 24 2$year- 
olds. As with the younger subjects, most of their nouns were count nouns 
(2977 count noun tokens compared to 745 mass noun tokens) and use of 
nouns with no determiners was still common (47% of count noun tokens and 
80% of mass noun tokens). Also, as with the 2-year-olds, the mass noun 
types were mainly (67%) non-solid substance words, and 61% of these were 

words. There was one solid substance word, ‘“wood”, used by one sub- 
ject three times and by three other subjects one time each. The rest of the 
mass nouns were superordinates, abstract nouns, or ambiguous with respect 
to their status as solid or non-solid substance words. 

These subjects were more advanced than the younger subjects in their 
differentiation of count and mass syntax, which is seen predominantly in their 
increased use of “a” with singular count nouns. This is illustrated best by the 
syntax scores of these subjects (mean: .54; range: O-.90). Again, there was 
no difference in syntax scores between the two groups (neutral syntax, .57, 
and informative syntax, .52; t(22) = .52, p > .6, 2-tailed). However, there 
was a small, positive correlation between the syntax scores and the word- 
meaning scores that measured the differentiation of objects and substance 
trials (word-meaning scores: 13-100, mean: .76; r = ,34, p = ,054, l-tailed). 

The main purpose of Experiment 2 was to decide whether perceptual sali- 
ence of the shapes in Experiment 1, as opposed to ontological status of the 
referent, was responsible for the pattern of results observed. The results of 
Experiment 2 support Procedures 1 and 2. In Experiment 2 the substances 
had more complicated and salient shapes than did the objects, and yet the 
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data from the two experiments were practically superimposable. 
There was a small correlation between the 2&year-olds’ command of count/ 

mass syntax and the degree of their differentiation of object trials and non- 
solid substance trials. Since this pattern was not found for the 2-year-olds, 
and since these younger children already distinguished objects from non-solid 
substances, this correlation cannot be interpreted as support for Qume’s po- 
sition. Soja (1990) has supporting evidence that 2-year-olds use Procedures 1 
and 2 before acquiring the count/mass distinction. A condition was run in 
which the objects were labeled with YI~W nouns and the substances were 
labeled with count nouns. There was no effect on responses to the object 
trials. Responses to the substance trials were affected, but only for the sub- 
jects who produced count/mass syntax. 

As in Experiment 1, Experiment 2 revealed no effects of whether children 
heard informative syntax, “a blicket” and “some stad”, or neutral syntax, 
“my blicket” and “my stad”. Two-year-old children do not exploit syntactic 
context in determining whether a newly heard noun refers to a solid object 
or a non-solid substance, at least when the syntactic context supports Proce- 
dures 1 and 2. 

The absence of any effect of syntactic context in constraining 2-year-olds’ 
hypotheses concerning word meanings contrasts with other cases where such 
effects have been found. Katz, Baker, and Macnamara (1974) showed that 
17-month-old girls use the presence or absence of a determiner to determine 
whether a newly heard noun is proper or common (see also Gelman & Taylor, 
1984). Similarly Naigles (1990) has shown that young 2-year-olds use syntactic 
context to constrain hypotheses about verb meanings. The first effects of 
syntax in the present case are observed in our 2&year-old group (a small 
positive correlation between productive control of the count-mass distinction 
and degree of differentiation of object and substance trials and a 12% differ- 
ence between the neutral and informative syntax groups on the substance 
trials which, while non-significant, was in the expected direction). Apparently 
the quantificational importance of determiners is being worked out at the 
same time as the syntactic count/mass distinction in the second half of the 
third year (Gordon, 1985). 

The present studies do not assess the significance that the newly taught 
word is a noun. Procedures 1 and 2 are stated in terms of newly heard 
“words”. It is likely that there are constraints on n~u~t meanings, but this is 
an empirical matter to be addressed in future research. 
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In all conditions, and at both ages, children were near ceiling on object trials. 
The child’s task was to choose either a whole object of the same shape as the 
original or pieces of the same material as the original. Perhaps young children 
find whole objects more attractive than pieces, and so choose them out of a 
simple preference. A whole item bias cannot account for the subjects’ better 
than chance performance on the substance trials - in half of these trials the 
correct answer was the whole pile and in the other half the three or four small 
piles. Furthermore, in neither Experiment 1 nor 2 was there an effect of 
stimulus configuration on the non-solid substance trials; that is, the subjects 
did equally well in each of these two cases. Thus, while a whole item bias 
could have contributed, perhaps even determined, responses on the object 
trials, such a bias played no role in the child’s responses on the non-solid 
substance trials. 

Experiment 3 tests for a whole item preference, and assesses whether this 
preference alone could account for the ceiling performance on object trials. 
Subjects were given the test pairs from Experiment 2 without having seen the 
original stimulus or having had any stimuli named for them. They were asked 
simply to choose one of the stimuli in the pair to play with. If they are subject 
to a whole item bias, they should choose the whole object and the non-solid 
substance in the single pile. 

Subjects 
There were 12 subjects with a mean age of 2;2 (range: 2;1-2;2). Half were 

boys and half were girls. They were tested at their homes and were paid $5.00 
each for their participation. 

Stimuli and procedure 
The stimuli were the same as in the word-learning task of Experiment 2, 

presented in the same orders and same left/right positions as in the test trials 
for that study. Each child participated in just one session, making a total of 
8 choices. Subjects were shown the test pairs and asked “Which of these 
would you like to play with?” There was no naming event; subjects simply 
picked the item or chunks they preferred. There were no trials with familiar 
objects or substances. 
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Results and discussion 

A whole object score, the percentage of object trials in which the subject 
chose the single object, and a whoie pile score, the percentage of substance 
trials in which the subject chose the substance in the single piie, were deter- 
mined for each subject. There was a bias to select the whole item (62.5%; 
t(23) = 2.63, p < .02, 2-tailed). The average whole item score for objects 
(65%) did not differ from that for the non-solid substances (60% ; t( 12) = 
Sl,p = .62, 2-tailed) (see Figure 6). 

To see if the whole item bias could account for the results on the object 
triais of Experiment 2, we compared the object scores of the 2-year-olds in 
Experiment 2 with the whole item scores on the object trials of Experiment 

Figure 6. Mean percentage of responses by whole item as a function of trial type 
(Experiment 3). 
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3. Performance on the object trials of Experiment 3 (65%) is significantly 
different from the 2-year-olds’ performance on the object trials of Experiment 
2 (89%; t(34) = 4.11, p < .ool, 2-tailed). Thus, while 2-year-olds show a 
preference for the whole item when given the choices of the test trials in the 
word-learning experiment, this preference cannot account for the children’s 
response pattern in Experiment 2. We conclude that whether the initial refer- 
ent of a newly heard word is a solid object or a non-solid substance determines 
the pattern of projection as specified in Procedures 1 and 2. 

The preference for whole items, coinciding as it does with the correct 
choice on object trials in Experiments 1 and 2, may be one reason for the 
2-year-olds’ superior performance on the object trials compared to the sub- 
stance trials of those experiments. 

eneral discussisn 

Claim 1: Step 1 of Procedures I and 2 

We can reject Procedure 0 as the basis of young toddlers’ fixation of word 
meanings. The present results show that presyntactic infants” do see the 
world as composed of objects and non-solid substances (among other ontolog- 
ical types, presumably), and do condition the projection of word meanings 
in terms of this distinction. The salient perceptual features - shape, texture, 
number of entities - were the same for object trials and non-solid substance 
trials. Indeed, in Experiment 2 we made the shapes of the non-solid sub- 
stances more complex and salient than those of the objects. Yet the subjects 
did not project word meaning according to the same perceptual features 
across the two sets of trials. A single similarity space based on perceptual 
salience cannot explain the pattern of results. A more complex perceptual 
similarity space, in which salience of perceptual features is context dependent 
(e.g., if the referent is solid, then shape is salient) will be addressed in the 
discussion of Procedures 3 and 4 below. 

On ontology and noun meaning 
Landau et al. (1988) claim that adults, as well as children, ignore ontolog- 

ical categories in their inductive projection of noun meanings. Rather, they 
argue, shared shape is the basis of noun meanings. They support this claim 
with evidence that the extension of a single noun can include referents of 

‘@I’he subjects were 
good deal of syntax. 

“presyntactic” with respect to the count/mass distinction; obviously they mastered a 
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different ontological types, in Sommers’ (1963) sense. For example, “bear” 
can refer to the wild animal or to a stuffed toy. Moreover, they present 
evidence that young children generalize words applied to a single, solid inani- 
mate object to new objects of the same shape. 

Even if we grant Landau et al.‘s examples11 and evidence, it does not 
follow that nouns refer to shape. As the present studies show, 2-year-old 
children ignore shape when the referent of a newly heard noun is a non-solid 
substance, as do 3- to 5-year-old children and adults (Dickinson, 1988). 
Further, many nouns in the speech of young children refer to abstract entities 
for which shape is irrelevant. Perhaps Landau et al. meant that when the 
referent is a solid object, shape is the basis for determining the relevant kind. 
Even this is not so. Data from Keil (1989) show that adults, and even early 
eiementary-aged children, are robustly sensitive to how an animal came to 
get its shape in deciding what that animal is. For example, adults and lo-year- 
olds are certain that if an antelope were to get a long neck by plastic surgery, 
it would not become a giraffe, even if the surgeon made it physically indistin- 
guishable from a giraffe. 

Suppose, however, that Landau et al. were correct that shape provides the 
taxonomic basis for noun meanings, when the referents are solid objects. Far 
from showing ontology is irrelevant to word meanings, this generalization has 
an ontological condition. While Keil’s studies show that adults do not deter- 
mine noun categories of objects, at least for natural kinds, on the basis of 
shape, Landau et al.‘s work suggests a serious alternative to Procedures 1 
and 2 as the basis for the projection of word meanings by very young children. 
Perhaps Procedures 3 and 4 underlie the projection of word meanings of the 
toddlers in Experiments i and 2. 

Procedure 3 Step 1: Test to see if the speaker could be talking about a 
solid object; if yes, 

Procedure 4 

Step 2: Conclude the word refers to shape. 

Step 1: Test to see if the speaker could be talking about a 
non-solid substance; if yes, 

Are the data 

Step 2: Conclude the word refers to texture. 

from the present studies consistent with Procedures 3 and 4? 
While these data do show-that the young child’s projections of word meanings 
are conditioned by the ontological status of the referent, they may not show 

“Actually we do not agree that a toy bear is a bear; when we call a stuffed animal a “bear”, the context 
allows us to d;op the qualifier “stuffed” or “toy”. 
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anything about how the child is quantifying over the referent. The question 
we now turn to, then, is whether these data bear on Quine’s Claim 2. 

Claim 2: Step 2 of Procedures 1 and 2 

Consideration of the crucial role of number in the present studies supports 
the conclusion that the children in our study are taking nouns to refer to 
objects quantified as individuals and to refer to non-solid substances quan- 
tified as portions. On each object trial, the choice that the child rejects (the 
distractor) consists of three or four chunks of the original material. If the 
child is following Procedure 3, then the child should perform equally well if 
the distractor consisted of a single intact object of the same material but a 
different shape from the target. This, however, is not the case. Two studies 
have found that 2-year-old children are much less likely to project noun 
meanings on the basis of shape under these circumstances (chance perfor- 
mance in Landau et al., 1988, 73% success in Soja, 1987). In the present 
studies, therefore, shape alone did not account for the ceiling performance 
on the object trials. Instead, children evidently performed at ceiling because 
the distractor was something that could not be an object at all. The 2-year-old 
child appears to know that “blicket” must refer to individual whole objects 
of the same kind as the ostensively defined referent, but does not yet have 
very good ways of determining what properties are likely to determine “same 
kind”. 

Consider now the substance trials. Unlike the situation of the object trials, 
in which one of the choices is ruled out if the child is following Procedure 1, 
following Procedure 2 does not allow the child to rule out either choice. 
Portions of substance can be scattered - three piles of stad is as good an 
example of a portion of stad as is one big pile. Thus, the object trials and the 
substance trials are not entirely symmetrical. If children followed Procedures 
1 and 2, then their performance should be perfect on object trials but not on 
non-solid substance trials. That is, of course, the consistent finding of Exper- 
iments 1 and 2. 

A detailed comparison of the 2&year-olds in Soja (1987) and those of 
Experiment 2 supports this analysis. Soja used neutral syntax; the stimuli had 
complex shapes (as in Experiment 1 of the present study).‘* Subjects in Soja’s 
experiment picked the object of the same shape as the target 73% of the time 
(as opposed to 93% performance in Experiment 3,; p < ,002,2-tailed). Indeed 

‘2Therc were three conditions in Sojo (1987). We are rcter‘ing to the double-object condition. All three 
conditions involved objects; non-solid substnnccs were not tcstcd in th,e r-T;&mcnt. 
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the performance of the 2&year-olds on the substance trials of Experiment 2 
(79%) did not differ from the performance of the subjects in Soja (1987) 
(p > .S,2-tailed). We take this pattern of results to show that 2-year-olds are 
projecting word meanings from solid objects to individual whole objects of 
the same kind and from non-solid substances to portions of substance of the 
same kind, without yet having very good methods of determining kinds of 
objects and substances. In sum, the role number plays in the trials of Exper- 
iments 1 and 2 supports our conclusion that !oddlers are following Procedures 
1 and 2 and militates against the conclusion that they are following Procedures 
3 and 4. 

The relation 
constraints 

between Procedures I and 2 and other work on word-learning 

Our focus here differs from most related work on the early constraints on 
word meanings. We have not here been concerned with contrast (Clark, 1987) 
or mutual exclusivity (Markman & Wachtel, 1988) although we ensured that 
the objects and materials we used were unfamiliar to the child, so that con- 
trast or mutual exclusivity would not influence the child’s choices. Nor was 
the taxonomy constraint (Markman, 1989; Markman & Hutchinson, 1984) 
our focus. We assumed, following Markman, that the child was projecting 
noun meanings according to taxonomic categories. A taxonomy requires an 
ontology; our concern here was explicitly the ontology underlying the kinds 
children think nouns name. 

We have argued that the quantificational distinction between objects and 
non-solid substances guides word learning from at least age 2, and is not 
induced from learning the explicit quantificational syntax of English. These 
studies leave open whether the conceptual distinction between objects and 
substances influences all of the child’s inductive projections, just projections 
of word meanings, or just projections of noun meanings. Future research will 
establish the scope of the constraint. 

Pictures A-D show stimuli from Experiment 1. Pictures E-H show stimuli 
from Experiment 2. The stimuli represented in the top row are objects and 
the stimuli represented in the bottom row are non-solid substances. 



210 N. N. Soja et al. 

Bowerman, M. (1978). The acquisition of word meaning: An investigation into some current conflicts. In N. 
Waterson and C. Snow (Eds.). Development of communication. New York: Wiley. 

rown. R. ( 1957). Linguistic determinism and the parts of speech. Jowrud of Abnormal and Social Psychology, 

s5, l-5. 
Carey, S. (1978). The child as word learner. In M. Halle. J. Bresnan, & G.A. Miller (Eds.). Linguistic theory 

and psychological reality (pp. 264-293). Cambridge, MA: MIT Press. 
Clark. E.V. (1973). What’s in a word? On the child’s acquisition of semantics in his first language. In T. 

Moore (Ed.). Cognitive development and the acquisition of language (pp. 65-110). New York: 

Academic Press. 
Clark. E.V. (1987). The principle of contrast: A constraint on language acquisition. In B. MacWhinney (Ed.). 

Mechanisms of language acquisition (pp. l-33). Hillsdale. NJ: Erlbaum. 
Dickinson, D.K. (1988). Learning names for materials: Factors constraining and limiting hypotheses about 

word meaning. Cognitive Development, 3, E-35. 
Dromi. E. (1987). Early Ie.uical development. London: Cambridge University Press. 
Gelman, S.A., & Taylor. M. (1984). How two-year-old children interpret proper and common names for 

unfamiliar objects. Chilcl Development, 55, 1535-1540. 
Gordon, P. (1982). The acquisition of syntactic categories: The case of the countlmass distinction. Unpublished 

doctoral dissertation. Massachusetts Institute of Technology, Cambridge, MA. 
Gordon, P. (1985). Evaluating the semantic categories hypothesis: The case of the count/mass distinction. 

Cognition, 20, 209-242. 

Katz, N.. Baker. E., & Macnamara, J. (1974). What’s in a name? A study of how children learn common 
and proper names. Child Development, 45, 469373. 



Young children’s induction of word meaning 211 

Keil. F.C. (1989). Concepts, kinds, and cognirive developmenr. Cambridge, MA: MIT Press. 
Landau. G., Smith. L.B.. & Jones S.S. (1988). The importance of shape in early lexical learning. Cognitive 

Developmertr, 3, 229-32 I. 
Markman. E.M. (1989). Caregorizariort and naming in children: Problems of Induction. Cambridge, MA: MIT 

Press. 
Markman. E.M.. & Hutchinson, J.E. (1984). Children’s sensitivity to constraints on word meaning: Taxonomic 

versus thematic relations. Cognirive Psychology, 16, l-27. 
Markman. E.M.. & Wachtel. G.F. (1988). Children’s use of mutual exclusivity to constrain the meanings of 

words. Cognirive Psychology, 20, 121-157. 
Miller, G.A. (1977). Sponrarteous apprenrices: Children and language. New York: Seabury. 

Naigles. L. (1990). Children use syntax to learn verb meanings. Journal of Child Language 27. 357-374. 
Quine. W.V.O. (1960). Word and object. Cambridge, MA: MIT Press. 
Quine. W.V. (1969). Onrological relativity and orher essays. New York: Columbia University Press. 
Soja, N.N. (1987). Ontological constraints on 2-year-olds’ inducriort of word meanings. Unpublished doctoral 

dissertation, Massachusetts Institute of Technology, Cambridge, MA. 
Soja. N.N. (1990). Semantic inferences: The role of count/mass syntax. Papers and Reports on Child Language 

Development, 29. LO& 111. 
Sommers, F. (1963). Types and ontology. Philosophical Review, 72, 327-363. 
Spelke, E.S. (i985). Perception of unity, persistence, and identity: Thoughts on infants’ conception of objects. 

In J. Mehler & R. Fox (Eds.). Neonate cog&ion: Beyond the blooming buzzing confusion (pp. 89-l 13). 

Hillsdale, NJ: Erlbaum. 
Vygotsky. L.S. (1962). Thought and language. Cambridge. MA: MIT Press. 


