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Abstract. We propose to investigate the process of the acquisition of relative
gradable adjectives by children in order to gather new evidence to evaluate the
main two theories that have been proposed to account for the meaning of grad-
able adjectives, i.e. the degree-based analysis and the partial function approach.
We claim that younger children start by assigning a nominal like interpretation
to relative gradable adjectives (tfall means “with a vertical dimension”), and
only at a later stage, for informativeness reasons, they access the comparative
reading (tall means “taller than a standard”). We present and discuss the results
of an experimental study in which we aimed at “turning adults into children”.
We show that, when informativeness is not at stake, even adults seem to access
the nominal interpretation of relative adjectives. We eventually argue that the
transition from the nominal to the comparative reading of relative adjectives is
easily accounted for by a partial function approach.

Keywords. Semantics of adjectives, language acquisition, experimental seman-
tics and pragmatics.

1 The semantics of gradable adjectives

The class of adjectives is heterogeneous, and different subclasses can be
identified. Focusing on the distributional pattern, a distinction is drawn
between gradable adjectives (GAs, those adjectives that can enter into a
comparative construction and be modified by degree expressions, e.g., tall,
intelligent, open), and not-gradable adjectives (e.g., Dutch, wooden, four-
legged). Ignoring so-called intensional adjectives (cf. [14]), not-gradable
adjectives can be semantically viewed as referring to properties of indi-
viduals, that is, the meaning of the adjective Dutch can be identified with
the set of individuals that are Dutch. The same meaning (function from
individuals to truth-values) is not on the other hand straightforwardly at-
tributable to gradable adjectives,' given that GAs exhibit context depend-

' Or, at least, to the subclass of relative gradable adjectives. Absolute gradable adjectives (full,

open, straight, etc.) could in principle be analysed as denoting sets of individuals since they
do not exhibit the same context dependency (cf. [9,16]). In this paper, however, for reasons
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ency (the same individual, for instance Bart, who is 188 cm tall, can be
judged as tall for being an Italian man, and as not tall for being a basket-
ball player) and borderline cases (if Bart is Dutch, we wouldn’t be confi-
dent in judging the sentence neither true nor false, since the average height
for men in Netherlands is 185 cm).

To account for these facts, two main approaches have been proposed.
The degree-based analysis (cf. the references in [8]) assumes that GAs
differ from not-gradable ones in that they denote a relation between an
individual and a degree, where degrees are conceived of as abstract enti-
ties ordered along a scale, associated with the dimension referred to by the
adjective. Thus, the GA rall evokes a scale of degrees ordered with respect
to the dimension of height, and a sentence containing tall is viewed as the
assertion that an individual possesses the tallness property to certain de-
gree. In fact, sentences involving bare uses of the adjective are analysed as
concealed comparative sentences, thus “Bart is tall” gets interpreted as
“Bart has a degree of height that exceeds a standard of comparison”. For
relative GAs, the standard of comparison has to be contextually retrieved,
by making reference to the intended comparative class (e.g., Italian men or
basketball players), or by taking into account other perceptually salient
individuals (as in “tall compared to Leo”).

Ewan Klein [10-12] on the other hand proposed a unified account for
adjectives, viewing them as functions from individuals to truth values,
with not-gradable (extensional) adjectives being total functions (thus cor-
responding to sets of individuals that share a property), and GAs being
partial function. The idea is that, once we specify a particular domain of
individuals that fall under the extension of a GA such as tall, the meaning
of tall consists of a function that identifies the individuals who count as
(definitely) tall, those who are (definitely) not tall, but for some individu-
als the function is undefined, i.e. it does not assign a value. Moreover, the
restriction of the domain of application of the GA to particular subclasses
(e.g., the set of Italian men or the set of basketball players) leads to differ-
ent outputs of the value of the function (i.e., the same man can count as tall
with respect to the class of Italian men, and as not-tall with respect to the
class of basketball players). Thus, Klein accounts for the existence of bor-
derline cases by means of the partiality of the GA function, and for the
contextual variability of GAs by restricting their interpretation to different
comparison classes.

of space, we will restrict our attention to relative gradable adjectives (and thus, in the final
part, we will only report the results concerning the interpretation of relative adjectives, even
if the experiments we ran aimed at investigating the analysis of absolute gradable adjectives

as well). 143
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The degree-based account and the partial function approach have been
compared on theoretical grounds (the partial function approach appears
simpler and more in line with Frege’s principle of compositionality, since
it does not posit degrees as primitive entities, and it derives the meaning of
the comparative construction from the meaning of the positive form, cf.
[10]), and on empirical grounds (simplifying the question, adding particu-
lar constraints on the way individuals in the comparison classes are or-
dered, the two theories can be seen as nearly equivalent, cf. [15]). Our aim
is to look for new evidence in favour or against these approaches by taking
into account the process of language acquisition. Even if the proponents of
these theories do not consider this question,” and thus they do not make
explicit prediction about the way children ought to interpret gradable ad-
jectives, we think that children’s linguistic behaviour could open a window
into the semantics of adjectives.

2 What children can tell us about the semantics of adjectives

The process of language acquisition typically passes through different
phases in which children may exhibit a linguistic behaviour that does not
conform to adults’ competence. For instance, in the first phase of the ac-
quisition of the meaning of common nouns, children often make errors of
over-extension, labelling daddy any man, and this has been interpreted as
evidence on the way children establish the mapping between words and
objects. Our aim is to look at the way children understand and produce
adjectives, focusing in particular on the errors they make, and then discuss
how the two theories just discussed could account for these errors.

Even if adjectives are harder to acquire than nouns, children start using
relative GAs as young as 2, and by the age of 3 they produce GAs such as
big/small(little), tall/short, long/short, high/low, heavy/light. As for their
interpretation, in experimental settings children appear to access the nor-
mative reading (judging an object to have the GA-property with respect to
a normative class of comparison, e.g. judging a mitten to be big or small
“as a mitten”) and the perceptual reading (fixing the standard of compari-
son relative to another object physically present, cf. a.o. [4-5])). Neverthe-
less, it has been noticed that children make a consistent series of errors:

Except for Syrett’s PhD thesis, which discusses children’s interpretation of relative and
absolute GAs. She adopts a degree-based account, and interprets children’s performance un-
der that perspective, even if she explicitly admits that some of children’s unexpected behav-
iour would be straightforwardly explained assuming a kleinian-like semantics (cf. in particu-
lar [20], p. 41-42).
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they make substitution errors (e.g., they judge an object that is meant to be
small as big, cf. [3], or they substitute tall with big, cf. [1]), and they ex-
hibit “extreme labeling”: when they are presented with a series of seven
items that decrease along a relevant dimension (for instance, seven blocks
decreasing in size), they tend to label as big (or small) only the extreme
item of the series (cf. [18, 20]), whilst adults tend to put the cross-over
point around the mid of the series. Since the experiments designed to test
children’s comprehension of relative GAs explicitly provided them with a
comparative class, or perceptual cues, it is hard to tell what kind of inter-
pretation children might access, and which framework better accounts for
the facts. This is why we decided to design a new experiment.

2.1 Experiment 1

In a previous study (see [6]), we tested a group of 20 3 year-olds, 20 5
year-olds and adults as controls. In a first experiment, a truth-value-
judgment task we presented abstract objects in isolation, and asked sub-
jects whether the description used by a puppet was correct, not correct, or
whether they couldn’t tell. Our experimental design aimed at not providing
any contextual standard to judge relative GAs: the objects did not evoke
any normative class, and were presented in isolation (without other percep-
tual cues) — for instance, we presented a 17,5 cm tall wooden rod describ-
ing it as “This is tall”. Since the context did not provide any standard of
comparison, we expected a prevalence of “I don’t know” answers and/or
chance distribution of “yes” and “no” answers. Our predictions were con-
firmed with adults: relative GAs received 60% of “I don’t know”, 30% of
“yes”, and 10% of “no”-answers. Quite surprisingly, 3 year-olds provided
more than 88% of “yes”’-answers (with “no” and “I don’t know” at 6%
each), accepting “This is rel-GA” (e.g. “This is big” or “This is small”)
applied to abstract objects in isolation. There seems to be a developmental
trend, with 5 year-olds displaying 60% of “yes”, and 20% each of “no”
and “I don’t know”. Statistical comparisons by means of Fisher Exact
Tests for count data revealed a significant general effect of Age in case of
relative GAs (p<.001). A significant difference also emerged between 3
year-olds and 5 year-olds, between 3 year-olds and adults and between 5
year-olds and adults (all ps<.001). However, this effect might be partly
due to the fact that children used the option “I don’t know” much less than
adults. Considering the proportion of “yes” answers over the total, the dif-
ference between the 3 and the 5 year-olds disappears (p=.218), while it
does not comparing the 5 year-olds and the adults (p<.01). In Table 1 we

plot the distribution of participants’ judgments by Age and Adjective with 145
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respect to relative GAs. Summing up, younger children tend to over-
whelmingly accept descriptions of the form “This is rel-GA” applied to
abstract objects in isolation (that is, when the context does not supply any
standard of comparison), independently of the polarity of the adjective
(i.e., they accept both antonyms).
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Table 1. Percentage of “yes” answers per Age of participants and Relative GA

We believe that this fact calls for an explanation, but we exclude the
hypothesis that this high acceptance is simply due to the fact they do not
know the meaning of the adjectives, and thus they opt for a “yes”-answer,
because there’s ample evidence in the literature that children know adjec-
tives like the ones we tested from age 2 on (cf. the references in [20]), and
moreover in a second experiment, a scalar judgment task, we presented a
series of seven objects decreasing (or increasing) along a relevant dimen-
sion, and asked subject whether the description “This is rel-GA” could
apply to each item (e.g., we presented a series of seven wooden rods rang-
ing from 20 cm to 5 cm in height, and asked for each of them “Is this
tall”?), and the group of 3 year-olds showed (the well-known phenomenon
of extreme labelling, but also) a consistent behaviour — accepting the de-
scription for the first item of the series, and rejecting it for the last item,
and thus we interpreted these results as evidence of the fact that children
knew the meaning of the tested relative GAs. We also exclude the hy-
pothesis that children are simply being extremely charitable, answering
“yes” whenever they do not have strong reasons to reject the statement,
because some of the fillers we tested were meant to prompt a “I don’t
know” response (e.g., a toy-zebra was described as “this is obedient”, and,
as expected, more that 90% of the adults reacted to these description using
the option “I don’t know”), and 3 year-old children split between a “yes”
and a “no” answer: around 50% accepted the description but half of them
didn’t, thus children do not choose the more charitable option whenever
they can.
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Having excluded these simpler explanations, we propose to interpret
the results assuming that there is a developmental trend in the interpreta-
tion of relative GAs: children start interpreting relative GAs as if they
were referring to sets of individuals sharing a property (just like common
nouns, and intersective adjectives), and only at a later stage they switch to
the comparative-like reading. A similar hypothesis was proposed by H.H.
Clark [2], who noticed that the positive relative GAs (tall, long, heavy...)
are ambiguous between a nominal use and a comparative use. Thus, in (1)
the relative GA tall is interpreted nominally, and the GA is neutral (that is,
it does not imply that Lia is tall with respect to a standard of comparison),
since it simply indicates that the dimension that is relevant for attributing a
particular property to Lia is the vertical dimension; in (2), on the other
hand, the relative GA is interpreted comparatively, and the reference to a
contextual standard of comparison is necessary.

1. Liais 156 cm tall.
2. Lia is tall.

If we assume that younger children firstly assign to relative GAs a
nominal-like interpretation (and thus, fall would simply mean “that has a
vertical dimension”, fast “that has some speed”, and so on) we could im-
mediately account for the fact that younger children show a nearly at ceil-
ing acceptance of the descriptions involving relative GAs, since, under this
nominal interpretation, they would truthfully describe the objects pre-
sented. Only at a later stage, around 5 years of age, children would then
realize that the nominal-like interpretation of relative GAs is highly under-
informative in normal contexts, and would eventually realise that a com-
parative interpretation is needed.

2.2 Experiment 2

We are hypothesising that children start assigning to relative GAs a
minimal interpretation (e.g. fall means “that has a vertical dimension™),
that leads them to accept “This is rel-GA” referred to objects that do pos-
sess this minimal property even in the absence of a relevant standard of
comparison that could trigger the comparative, stronger reading, and that
they switch to the adult-like reading when they realise that in normal con-
texts such an interpretation would not add new information. This hypothe-
sis assumes that there is contiguity between the nominal and the compara-
tive interpretation, and that the latter is derived from the first one when
informativeness is at stake. If this is correct, we should be able to detect
the minimal, nominal-like, reading of relative GAs also in adults, once the 147
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informativeness requirement is not playing a role.” In a novel experiment,
our aim was to test adults’ interpretation of relative GAs in a context that
was manipulated in such a way to leave informativeness aside, in order to
see whether in this new experimental setting adults would accept relative
GAs the way younger children did in our previous study.

We tested 73 Italian adults, randomly assigned to one of two lists. Each
list comprised a total of 29 items. Of these, fifteen were fillers: eight were
clearly true, or clearly false, and the remaining seven were cases in which
the adjective used was not applicable (NA) to the object, prompting a “no”
response by the participants (for example, a toy plane was described as
“This is vegetarian”). Differently from the first experiment, adults were
given only two options of response: “yes” or “no”, because children in the
first study did not use the option “I don’t know”. In the second place, a
training session was added, in which adults were asked to be as tolerant as
they could with respect to the description provided by a puppet. The pup-
pet was introduced as being an alien who had some hypotheses about the
functioning of our language, and subjects were instructed to help him re-
fining his hypotheses, correcting him when he was saying something
clearly false, but accepting his sentences as long as they could apply in
some way to the situation presented, even if his statements were not opti-
mal. For instance, we presented a situation in which a toy-boy had four
coins, and we recommended our subjects to reject clearly false sentences
(e.g. the statement “The boy has seven coins”), but we also trained them to
accept the alien’s under-informative sentence “The boy has three coins”,
because even if the description was not optimal, correcting the alien could
confound him because if he is told that it is false that the boy has three
coins in a situation in which he actually has four, then the alien might
think that the boy could not afford to buy an ice-cream that costs three
coins. After this training session, we presented abstract objects in isolation,
that were described by the alien as “This is adj”, and asked the subjects to
accept or reject these statements.

Compared to our previous study, on the basis of our hypotheses we pre-
dicted an increase of “yes” answers in case of Relative GAs, inasmuch as
the adjectives could truthfully (even if not optimally) describe the objects
under the minimal, nominal-like interpretation of the GAs. To make sure
that adults were tolerant with critical cases only, we also predicted them

 In a recent paper [7], Katsos and Bishop argue that children’s performance with scalar im-

plicatures (i.e., the fact they seem not to compute them, accepting underinformative sen-
tences) is not imputable to the fact that they are not aware of under-informativeness, but to
the fact that they more tolerant of pragmatic infelicity. Even if the question is interesting and
worth pursuing, we will not explore this issue here.
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not to accept the descriptions in which the adjective used did not apply to
the object, as it happened for the fillers classified as NA. For example, we
expected adults to reject the description “This is vegetarian” referred to a
toy-plane, on the basis that the property predicated by the adjective (i.e.
“being vegetarian”) cannot apply to a plane. Our results confirmed our
predictions: adults’ performance with fillers was at ceiling, and in particu-
lar, they did not hesitate in rejecting a description when the adjective used
was not applicable to the object (cf. Filler-NA).
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Table 2. Distribution of adult’s responses in Experiment 2

Comparing adults’ performance in the two studies in the interpretation
of relative GAs, the increase of “yes” answer in this second experiment is
significant, even taking into consideration the fact that in the second study
the probability to answer “yes” was .50, while it was .33 in the first ex-
periment, where three options of response were given (X-squared = 85.35,
df = 2, p<.0001).* Comparing adults’ performance in the second study
with children’s performance in the first one (see table 3), adult’s perform-
ance in case of relative GAs does not differ from the younger children.
Statistical analysis confirms that: (i) adults do not differ from 3 year-old
and 5 year-old children in case of relative GAs (X-squared = 2.2709, df =
1, p-value = 0.1318; X-squared = 1.7691, df = 1, p-value = 0.1835). The
aim of turning adults into children did work in the end.

* The proportion of “yes” answers in the second study is different from chance (X-squared =
46.2137, df = 1, p<.0001). 149
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Table 3. Proportion of “yes” answers to rel-GAs: adults in Exp 1, Adults in Exp 2, 3 yo in Exp
1 and 5 yoin Exp 1

3 Conclusion

Summing up, we suggest that children start interpreting relative GAs as
common nouns, and other not-gradable adjectives, that is as denoting sets
of individuals, and by identifying their denotation with the domain of ap-
plication of the GA. At a later stage, for informativeness reasons, they re-
alize that a stronger meaning — that involves a comparison — is needed, and
thus they have an almost adult-like performance in tests in which they are
asked to choose the “GA X, where X comes also with the intended nor-
mative class or perceptual cues. We believe that these facts can be easily
accounted for by a partial function analysis of GAs — as partial functions
from individuals to truth-values — assuming that children start treating
GAs as total functions, and the evolutionary step consists in realising that
the function denoted by the relative GA exhibit truth-value gaps and needs
to be contextually restricted to particular domains of individuals (that is,
comparison classes). On the contrary, we don’t see any easy way to ac-
count for these results in degree-based semantics, since it requires as a first
step to comprehend GAs the ability to construct abstract representation of
degrees (scales), and moreover relative GAs are analysed as the assertion
that an individual possesses the gradable property to a degree that exceeds
a contextually given standard — and in out experimental settings even if the
standard was not provided, younger children and adults in the second ex-
periment did accept the relative GAs and judged them as applicable to the
given objects.



Can children tell us something about semantics of adjectives? F. Panzeri & F. Foppolo

References

1. Brewer, W., Stone, J.B.: Acquisition of spatial antonym pairs. Journal of Experimental
Child Psychology 19, 299-307 (1975)

2. Clark, H.H.: The primitive nature of children’s relational concepts. In Hayes, J.R. (ed.)
Cognition and the development of language, pp. 269-278. Wiley, New York (1970)

3. Donaldson M., Wales, R.J.: On the acquisition of some relational terms, In Hayes, J.R.
(ed.) Cognition and the development of language. Wiley, New York (1970)

4. Ebeling, K.S., Gelman, S.A.: Coordination of size standards by young children. Child De-
velopment 59, 888-896 (1988)

5. Ebeling, K.S., Gelman, S.A.: Children’s use of context in interpreting big and little. Child
Development 65, 1178-1192 (1994)

6. Foppolo, F., Panzeri F.: Do children know when their room counts as clean? In: NELS 40:
Proceedings of the 40th Annual Meeting of the North East Linguistic Society. GLSA Pub-
lications, University of Massachusetts, Amherst (to appear)

7. Katsos, N., Bishop, D.V.M.: Pragmatic tolerance: Implications for the acquisition of in-
formativeness and implicature. Cognition 120.1, 67-81 (2011)

8. Kennedy, C.: Vagueness and Grammar: The Semantics of Relative and Absolute Gradable
Adjectives. Linguistics and Philosophy 30, 1-45 (2007)

9. Kennedy, C. McNally, L.: Scale structure and the semantic typology of gradable predi-
cates. Language 81.2, 345-381 (2005)

10. Klein, E.: A semantics for positive and comparative adjectives. Linguistics and Philosophy
4, 1-45 (1980)

11. Klein, E.: The interpretation of adjectival comparatives. Journal of Linguistics 18, 113-136
(1982)

12. Klein, E.: Comparatives. In von Stechow, A., Wunderlich, D. (eds.) Semantics: An Inter-
national Handbook of Contemporary Research, pp. 673-691. de Gruyter, Berlin (1991)

13. Palermo, D.S.: More about less: A study of language comprehension. Journal of Verbal
Learning and Verbal Behavior 12, 211-221 (1973)

14. Partee, B.H.: Lexical semantics and compositionality. In D. Osherson (series ed.), L.
Gleitman & M. Liberman (volume eds.) Invitation to cognitive science. Part I: Language,
pp- 311-360. MIT Press, Cambridge. (1995)

15. van Rooij, R.: Vagueness and linguistics. In Ronzitti, G. (ed.) Vagueness: A Guide.
Springer, Berlin (2010)

16. Rotstein, C., Winter, Y.: Total Adjectives Vs. Partial Adjectives: Scale Structure And
Higher-Order Modifiers. Natural Language Semantics 12, 259-288 (2004)

17. Sera, M., Smith, L.B.: Big and Little: “Nominal” and Relative Uses. Cognitive Develop-
ment 2, 89-111 (1987)

18. Smith, L.B., Cooney, N.J. & McCord C.: What is “High”? The Development of Reference
Points for “High” and “Low”. Child Development 57.3, 583-602 (1986)

19. von Stechow, A.: Comparing Semantic Theories of Comparison. Journal of Semantics 3,
1-77 (1984)

20. Syrett, K.: Learning about the structure of scales: Adverbial modification and the acquisi-
tion of the semantics of gradable adjectives. Doctoral dissertation. Northwestern Univer-
sity, Department of Linguistics (2007)

151



